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Keynote Address

101 - Environment and Autism: Understanding Causes from an Epidemiologic Perspective
9:00 AM - 10:00 AM - Hall B

Speaker: |. Hertz-Picciotto, Dept of Public Health Sciences, School of Medicine, UC Davis MIND Institute, Davis, CA

By the end of the 20t century, very little rigorous research had been conducted to uncover the causes for autism, although a few studies provided compelling clues. This evidence
pointed to several conclusions: first, that both genetic and environmental factors could play a role, and second, that the non-heritable causes might include both microbiologic
(rubella, influenza) and pharmacologic (thalidomide, valproic acid) agents. Even as theories and myths have multiplied, the past decade has witnessed a new wave of increasingly
rigorous epidemiologic research, some of it quite robust. This presentation will summarize: current knowledge on specific exposures in early prenatal or postnatal life that are
potential or likely contributing factors to ASD; parallels with the literature on neurotoxins and cognitive impairment; and promising approaches for integrating environmental
epidemiology with advances in molecular genetics. To meaningfully assess the current science, key concepts will be interwoven, including the challenges to causal inference from
observational studies, and some under-appreciated implications of multifactorial causation. Reflections will be offered for future directions in research on etiologies of autism.

9:00 Environment and Autism: Understanding Causes from an Epidemiologic Perspective
1. Hertz-Picciotto, Dept of Public Health Sciences, School of Medicine, UC Davis MIND Institute, Davis, CA

By the end of the 20t century, very little rigorous research had been conducted to uncover the causes for autism, although a few studies provided compelling clues. This
evidence pointed to several conclusions: first, that both genetic and environmental factors could play a role, and second, that the non-heritable causes mightinclude both
microbiologic (rubella, influenza) and pharmacologic (thalidomide, valproic acid) agents. Even as theories and myths have multiplied, the past decade has witnessed a new
wave of increasingly rigorous epidemiologic research, some of it quite robust. This presentation will summarize: current knowledge on specific exposures in early prenatal or
postnatal life that are potential or likely contributing factors to ASD; parallels with the literature on neurotoxins and cognitive impairment; and promising approaches for
integrating environmental epidemiology with advances in molecular genetics. To meaningfully assess the current science, key concepts will be interwoven, including the
challenges to causal inference from observational studies, and some under-appreciated implications of multifactorial causation. Reflections will be offered for future
directions in research on etiologies of autism.

Panel Session
102 - Pushing the Boundaries for Understanding Environmental Influences on Neurodevelopment
10:30 AM - 12:30 PM - Hall B

Panel Chair: Irva Hertz-Picciotto, Dept of Public Health Sciences, School of Medicine, UC Davis MIND Institute, Davis, CA

Often, attention is drawn to the potential for neurodevelopmental damage after a man-made disaster or accidental poisoning event, as occurred with PCBs, methyl-mercury, and most
recently, with lead in Flint, Michigan. Those earlier tragedies, which led to serious mental and physical disabilities, served as warning signs and led to in-depth research on lower
level exposures to the same substances, levels for which clinical signs are not obvious, yet large epidemiologic studies have now uncovered the adverse consequences. In this
panel, Dr. Lanphear describes how low-level exposures have been dismissed, even when comparisons with known toxins or drugs that trigger problems at similarly low doses
indicate reasons for concern. His presentation outlines what clinicians and scientists need to know about the biologic impacts from lead, arsenic, and other exposures in early
development. Dr. Rauh uses novel approaches in a longitudinal study to examine how commonplace prenatal exposures may have long term impacts, and how imaging studies are
showing changes that correlate with gestational pesticide exposures. Her team has also identified surprising neurologic outcomes in school-aged children. Dr. Engel takes a step
back to consider various biomarkers and how to circumvent the common pitfalls in environmental epidemiology and strengthen the inferences that can be made with regard to causal
relationships, based not only on consistency and replication across studies but also on temporality, mechanistic considerations, dose-response, and other attributes of observational
studies. Dr. Fallin will lay out a framework for integrating research on genetics with environmental epidemiology to harness the power of -omics technology with large-scale well-
designed epidemiologic studies to advance the science of etiology in its multi-factorial complexity.

10:30 102.001 Little Things Matter: The Impact of Toxins on the Developing Brain
B. Lanphear, Simon Fraser University, Burnaby, BC, Canada

The impact of toxic chemicals on brain development is usually subtle for an individual child, but they can be substantial at the population level. Low-level exposures to toxic
chemicals - such as lead, tobacco, pesticides and flame retardants - are implicated in the development of intellectual deficits, behavioral problems and preterm birth. Yet, too
little has been done to protect children from these ubiquitous, but insidious toxins. This session will provide an overview of the population impact of toxic chemicals on
children’s health to set the stage for dialogue about ways to articulate their impact and importance for brain development.

11:00 102.002 Atypical Neuropsychological Profiles, Attention Deficit Disorder, Brain Anomalies and Environmental Insecticide Exposure
V. Rauh, Columbia University, New York, NY

Background: Underlying variability in neuropsychological profiles has been demonstrated among children with attention deficit disorders, and this may contribute to the
differences in behavioral phenotype and clinical disorders in this population.

Objectives: This study investigated the contribution of prenatal exposure to chlorpyrifos, a widely used organophosphate pesticide, to neuropsychological patterns and
clinically defined ADHD-type outcomes at 12 years of age. Observed patterns were associated with anatomical MRl findings.

Methods: An inner-city community-based cohort was followed prospectively from the prenatal period through 12 years of age (n=250), including repeated biomarkers of
environmental exposures, full neuropsychological test battery, and structural MRI.

Results: Highly exposed children showed a unique neuropsychological profile, with significant deficits (all ps<0.01) in auditory attention and fine motor performance, but no
deficits on more complex visual attention and inhibitory control tasks. Children with pesticide exposure and the signature profile were at increased risk of clinically-meaningful
ADHD, as measured by the DuPaul-Barkley ADHD Rating Scale. These findings were consistent with abnormalities in morphological measures of the cortical surface,
including the posterior temporal region, subserving attention and receptive language.

Conclusions: Findings suggest that prenatal organophosphate pesticide exposure, at relatively modest doses common in agricultural regions of the US, resultin a signature
pattern of neuropsychological deficits, accompanied by disturbances in brain morphology by MRI, persisting into the early school years. Furthermore, highly exposed children
with this atypical profile were at significantly increased risk of ADHD-type symptoms.

11:30 102.003 Strengthening Inferences in Environmental Epidemiology
S. M. Engel, Epidemiology, University of North Carolina at Chapel Hill, Chapel Hill, NC

Background: Environmental chemical exposures are increasingly recognized as contributors to the development of neurological diseases. However, exposure measurement
is frequently challenged by uncertainty in the relevant etiological window, and the retrospective nature of study designs for rare developmental outcomes, like Autism.
Objectives: This talk will describe the principals of causal inference in molecular environmental epidemiology, opportunities for exposure assessment that take advantage of
new developments in environmental biomarkers, and will consider other conventional approaches to exposure assessment that may be implemented in case-control and
prospective study designs.

Conclusions: Attention to causal inference methods will strengthen the impact of the literature linking environmental exposures to developmental outcomes. Replication and
consistency, temporality, and dose-response will be discussed in connection with standard criteria for evaluating biomarker validity, using a series of conventional and novel
biomarkers of environmental toxicants as case studies. Examples of persistent and non-persistent contaminants measured in conventionally collected matrices, such as urine



and blood, will be examined. In addition, biomarkers that make use of novel matrices, including blood spots, hair, and exfoliated deciduous teeth, will be discussed. Exposure
assessment methods that strengthen the evidence linking environmental exposure to health outcomes will contribute to a better understanding of the relevant etiological
pathways.

12:00 102.004 The Power of “Omics” for Environmental Epidemiology of ASD
M. D. Fallin, Wendy Klag Center for Autism and Developmental Disabilities, JHBSPH, Baltimore, MD

Background:

There is clear evidence that both genetic and environmental factors influence ASD risk. However, much more work has been done in genetic discovery and resulting
mechanistic insights. The “omics” revolution offers multiple opportunities to combine efforts and inform environmental discovery, which is critical for policy and prevention
efforts regarding modifiable risk.

Objectives:

To review the current opportunities for integration of “omics” measurement into studies of the environmental risk factors for ASD.

Methods:

Large scale measurement of the genome, epigenome, transcriptome, proteome, and metabolome are now feasible for epidemiologic studies. Now, epidemiologic methods
must be applied with specific goals in mind for the integration of these measures into questions of environmental risk.

Results:

Associations have been observed between environmental exposures and epigenomics, transcriptomics, proteomics, and metabolomics, and there is some evidence for the
influence of the genome on environmental susceptibility. We provide a framework for how to integrate these pairwise relationships to provide insight on mechanistic
questions for environmental epidemiology of ASD as well as to develop potential biomarkers that can enable even larger scale environmental epidemiology investigation.
We also present the methodologic challenges that must be overcome to realize the potential of such integration.

Conclusions:

The omics revolution is a great opportunity to maximize discovery in environmental health through both mechanistic work and development of new biomarkers. There are
multiple methodologic challenges to overcome, but these are now surmountable opening the door for important discovery that can have prevention and policy implications.

Panel Session

103 - Transcranial Magnetic Stimulation (TMS) in Autism Spectrum Disorder
10:30 AM - 12:30 PM - Room 307

Panel Chair: Peter Enticott, Deakin University, Burwood, Australia
Discussant: Stewart Mostofsky, Johns Hopkins School of Medicine, Baltimore, MD

Transcranial magnetic stimulation (TMS) is an emerging neuroscience technique that can be used to probe in vivo brain function. When applied repeatedly, TMS also has therapeutic
applications in a number of psychiatric and neurological conditions, most notably depression. In recent years a number of research groups have begun to use TMS in autism
spectrum disorder (ASD). This has included studies of neuroplasticity, neurochemical systems, and cortical excitability, but also the interventional use of repetitive TMS (rTMS) in an
attempt to elicit a therapeutic response. In 2013, an international group of leading ASD and brain stimulation researchers formed a consensus group for TMS in ASD, and are
currently working toward a coordinated approach for advancing basic and clinical science in this area. This panel will provide an overview from four different labs that conduct TMS
research in ASD, and will feature both investigative and therapeutic studies.

10:30 103.001 Transcranial Magnetic Stimulation Provides a Means to Investigate Cortical Excitability and Plasticity in Autism Spectrum Disorder
L. Oberman, Bradley Hospital, East Providence, RI

Background: The etiology and neurobiology of Autism Spectrum Disorder (ASD) is complex and insufficiently understood. Recent studies across multiple research areas,
including genetics, animal model research, and human studies have implicated mechanisms of cortical excitability and plasticity in the pathophysiology of ASD. Our group
has pioneered the development of transcranial magnetic stimulation (TMS) and repetitive TMS (rTMS) metrics of cortical excitability and plasticity as putative endophenotypes
in ASD. However, both the intraindividual and interindividual reliability of these measures has not been clearly established. Additionally, how abnormalities at the local circuit
level impact developmental and experience-based functional brain connectivity and how the functioning of these circuits impact behavior is still a mystery.

Objectives: To use TMS to explore cortical excitability and plasticity in ASD.

Methods: Our published and ongoing studies employ TMS-based measures of cortical excitability and plasticity in children and adults with ASD including single-pulse,
paired-pulse, and rTMS protocols.

Results: Across multiple studies, application of an rTMS protocol proposed to index non-Hebbian plasticity and GABAergic inhibitory tone (theta burst stimulation (TBS))
results in a prolonged modulation of corticospinal excitability in adults with ASD. Specifically, while controls show a modulation of the TMS-induced motor evoked potentials
(MEPs) for approximately 30-40 minutes following TBS, the effect lasted for over 60 minutes in individuals with ASD. This finding is quite reliable at the group level, but has
proved elusive to replicate at the individual level. State-dependent factors relating to expectation and attention likely impact the reliability of this measure. Additionally, we
find that a subgroup of individuals with ASD show paradoxical responses to paired pulse and rTMS protocols thought to be related to GABAergic tone.

Conclusions: We continue to explore the utility of TMS and rTMS indices of excitability and plasticity in an effort to develop a valid and reliable endophenotype that would
facilitate ASD diagnosis early in life, enable efficient study of ASD risk factors, and eventually serve as a useful biomarker to inform the development of effective therapies and
assess treatment response in future clinical trials, however, given the heterogeneity of this disorder (both at the behavioral and physiological level) individual and subgroup
analyses, rather than group averages, need to be considered when determining the validity of these measures.

10:55 103.002 Transcranial Magnetic Stimulation Treatment: Focusing on Core Pathological Features of Autism Spectrum Disorders
M. F. Casanova, Pediatrics and Biomedical Sciences, University of South Carolina School of Medicine, Greenville, SC

Background: Recent evidence suggests the symptoms of autism spectrum disorder (ASD) may be related to an increased ratio of cortical excitation to inhibition. Using
specific parameters of stimulation, rTMS has been shown to increase cortical inhibition by selectively activating interneurons.

Objectives: In a number of investigations, our group evaluated the effects of rTMS on indices of selective attention and executive functioning, as well as measures of social
awareness, hyperactivity, irritability, and repetitive/stereotyped behavior.

Methods: Subjects with ASD were assessed at baseline and following rTMS with electroencephalographic (EEG) and event-related potential (ERP) measures of selective
attention and executive functioning. Subjects were also assessed for ASD symptomatology using neuropsychological questionnaires.

Results: Our preliminary findings in experimental studies using 6-, 12, or 18 session-long, low frequency rTMS courses in children (age<18 years) with ASD indicate
significantimprovement in EEG and ERP measures of selective attention and executive functioning, and also showed significant improvementin measures of irritability and
repetitive/stereotyped behavior.

Conclusions: rTMS has the potential to become an important therapeutic tool in research and treatment and may play an important role in improving the quality of life for
many individuals with ASD.

11:20 103.003 Repetitive Transcranial Magnetic Stimulation for Executive Function Deficits in Autism Spectrum Disorder and Effects on Brain Structure and Function
S. H. Ameis, University of Toronto, Toronto, ON, Canada

Background: There are no satisfactory treatments for executive functioning (EF) deficits that predict real-world disability and long-term morbidity in individuals with high
functioning autism spectrum disorder (HF-ASD). Our randomized, double-blind, sham-controlled pilot study results suggest that four weeks of repetitive transcranial magnetic
stimulation (rTMS) applied to dorsolateral prefrontal cortex (DLPFC) can significantly improve EF performance in adults with schizophrenia (Cohen’s d=0.91). As there may
be overlapping etiology resulting in EF impairments in HF-ASD and in schizophrenia, the same biological treatments may improve performance deficits in both conditions.
Objectives: To complete a pilot study exploring the novel application of rTMS to DLPFC for treatment of EF deficits in adolescents and young adults with HF-ASD. This pilot
study focuses on evaluating the feasibility of implementing our rTMS treatment protocol in HF-ASD. Our primary aims are to: (i) determine if our rTMS protocol can be
successfully applied in people with HF-ASD, (ii) examine whether active rTMS improves EF performance in HF-ASD, and (iii) use structural and functional MRl in a pre/post
design to identify mechanisms of treatment response .

Methods: We are using a randomized, double-blind, sham-controlled design comparing active (20Hz) vs. sham rTMS applied 5 days per week for 4 weeks bilaterally to
DLPFC in young people with HF-ASD (active, N=20 vs. sham, N=20, 16-35 years). Outcome measures of EF performance (measured using Cambridge Neuropsychological
Test Automated Battery) are being evaluated before and after the 4-week intervention. Structural and functional neuroimaging measures (MRI/DTl/rs-fMRI and task-based



fMRI) will also be acquired at baseline, and at the end of the 4-week rTMS trial in HF-ASD subjects to assess for biomarkers of treatment response.

Results: We have now completed year 1 of our 2-year clinical trial. 20 subjects have now successfully completed our study protocol. Over the past 12 months, we have
demonstrated feasibility and tolerability of our rTMS protocol in HF-ASD, having successfully recruited ~2 HF-ASD subjects/month (total N=20) to our study, retaining 100% of
randomized subjects, with only transient and mild side-effects reported following rTMS.

Conclusions: At IMFAR 2016, we will present our novel protocol, as well as preliminary data regarding the feasibility of implementing our study protocol in HF-ASD
participants. In addition, we will present preliminary neuroimaging results including: associations between baseline measures of cognitive performance and DLPFC structure
and DLPFC activation, as well as microstructure of white matter tracts connecting to the DLPFC.

11:45 103.004 Clinical Trials of Deep Repetitive Transcranial Magnetic Stimulation (rTMS) to Bilateral Dorsomedial Prefrontal Cortex in Autism Spectrum Disorder
P. Enticott, Deakin University, Melbourne, VIC, Australia

Background: Autism spectrum disorder (ASD) is characterised by impairments in social relating, which have been linked to abnormal activation within ‘social brain’ networks
thatinclude dorsomedial prefrontal cortex (dmPFC).

Objectives: Across two clinical trials, we investigated whether high-frequency (5 Hz) stimulation of bilateral dmPFC, using a deep rTMS coil to achieve the necessary depth of
stimulation, could induce clinical, cognitive, and neurobiological changes among ‘high-functioning” adults with ASD.

Methods: Study One involved a randomised, sham- controlled clinical trial of deep rTMS to bilateral dmPFC in 28 adults with ASD. Participants received active or sham deep
r'TMS each weekday for two weeks. Clinical and cognitive assessments were conducted before, after, and one-month following the treatment phase. Study Two was an open-
label study where 20 adults with ASD received 16 active treatments over 4 weeks. Participants underwent positron emission tomography (PET) to assess brain glucose
metabolism before and after the treatment course, while clinical and cognitive assessments were conducted before, after, 1-month, 3-months, and 6- months following
treatment.

Results: In Study One, there was a significant decrease in self-reported clinical ratings of social impairment for those in the active condition, but no change for participants
allocated to sham stimulation. In Study 2, there was again a decrease in clinical ratings of social impairment, and evidence for enhanced glucose metabolism (mid cingulum)
following deep rTMS.

Conclusions: These data provide preliminary support for the safety and efficacy of deep rTMS to dmPFC in ASD, and suggest effects on neural networks that support the
integration and understanding of social information. The clinical significance of these findings will be explored.

Panel Session
104 - Improving Early Access to Autism Screening and Specialized Services: Reaching Historically Underserved Communities
10:30 AM - 12:30 PM - Room 308

Panel Chair: lvy Giserman Kiss, University of Massachusetts Boston, Boston, MA
Discussant: Alice Carter, Department of Psychology, University of Massachusetts Boston, Boston, MA

Presentations in this panel present strategies for identifying and addressing health disparities in the early detection of ASD, with a focus ranging from evaluating psychometric
properties of specific screening tools (BITSEA, M-CHAT) in diverse populations to qualitative and systems-level visual analysis of multiple aspects of service delivery in community-
based settings. The use of methods such as machine learning (M-CHAT) and receiver operating characteristic analyses (BITSEA) to optimize screener effectiveness highlights the
availability of psychometrically-sound screening instruments for use in diverse populations. However, broader systems analyses of completing multi-stage screening, obtaining
referrals for diagnostic evaluations, participating in diagnostic evaluations, and receiving services reveal challenges to implementation of ASD screening in community-based
settings. Challenges include limited capacity of the service delivery system, family factors such as hesitance to acknowledge a child’s problem, and finances. Implementation of ASD
screening is best understood as a dynamic process that is shaped by organizational setting and mission and the unique characteristics of the populations being served. Therefore, it
is important to document variations in practices designed to reach racial and ethnic minorities. Multiple contextual factors must be considered and multiple stakeholders engaged
when supporting families attempting to navigate service delivery systems for children with possible ASD.

10:30 104.001 Examining the Influence of Race and Gender on Autism Spectrum Disorder Screening Using the M-CHAT-R: A Self-Organizing Map Approach

R. S. Factor’, L. E. Achenie?, A. Scarpa7'3, M. V. Strege’, D. L. Robins* and S. McCrickard?®, (1)Psychology, Virginia Polytechnic Institute and State University, Blacksburg,
VA, (2)Department of Chemical Engineering, Virginia Polytechnic Institute and State University, Blacksburg, VA, (3)Virginia Tech Center for Autism Research, Blacksburg, VA,
(4)Drexel University, Philadelphia, PA, (5)Department of Computer Science, Virginia Polytechnic Institute and State University, Blacksburg, VA

Background: Early screening of Autism Spectrum Disorder (ASD) has been found to facilitate early intervention. The Modified Checklist for Autism in Toddlers-Revised (M-
CHAT-R; Robins, Fein, & Barton, 2009) is a 20 item revised version of an evidence-based parent-report instrument recommended by the American Academy of Pediatrics
(Johnson & Myers, 2007). One survey found only 60% of pediatricians reported using formal ASD screening at 18 months and only 50% at 24 months (Arunyanart et al.,
2012).

Further, differences in diagnosis based on demographic characteristics (i.e., race and gender) can impact the age of diagnosis. One study indicated White children received a
diagnosis earlier than African-American children (Mandell et al., 2002). In addition, there may be gender differences in ASD presentation, as ASD is diagnosed later and less
frequently in females—especially high functioning females (Head, et al., 2014; Hiller, Young, & Weber, 2014). Since current screening practices rely on clinician training and
subjective judgment, machine learning (ML) may be a powerful complementary scoring tool to examine race and gender group differences. Self Organizing Maps (SOM) is a
type of ML that clusters data according to similar responses (Bock, 2003).

Objectives: This study examined the use of ML to 1) simplify the administration and scoring of the M-CHAT-R, and 2) improve performance across demographic groups,
while examining item-level differences.

Methods: This study used SOM to classify groups based on archival data of 14,995 toddlers (46.51% male; 15 years average maternal education), ranging from 16-30
months, collected during their 18- or 24- month well visit. Children at risk were referred for diagnostic assessment. Comparisons of group assignment and item analysis were
conducted based on race (Whites versus African-Americans) and gender. MATLAB script was created to interface with the SOM Toolbox (SOM Toolbox Team, Helsinki
University of Technology, Finland) and run for different data sets. All 20 M-CHAT-R items were included as inputs and SOM selected the most informative questions to create
clusters based on similar traits.

Results: SOM was able to separate toddlers into risk status groups based on fewer items (12/20 items) and identify symptom presentation differences. Three risk status
groups emerged: Typically Developing (TD), Low Risk (LR), and High Risk (HR). Risk status indicates that a toddler may be at risk for any developmental disability, including
ASD. In all groups, 100% of ASD cases (determined by follow-up testing) fell into HR clusters. Similar cluster results emerged for Whites and African-Americans, and item
analysis indicated deficits in joint attention (JA; i.e., pointing, coordinated gaze) differentiated HR from other groups. While SOM also resulted in three risk status levels in
males, SOM failed to provide these differentiations for females, resulting in only LR and HR clusters. This indicates inconsistencies in capturing ASD symptoms in females,
such that both the M-CHAT-R and SOM might not as acutely capture at-risk females.

Conclusions: This illustrates the potential utility in using ML in ASD screening and the need to target JA in screeners, although different items or algorithms may be needed
to improve screening in females.

10:55 104.002 Using the BITSEA to Screen for ASD in Young Diverse Populations
I. Giserman Kiss, F. Martinez-Pedraza and A. S. Carter, Department of Psychology, University of Massachusetts Boston, Boston, MA

Background: Retrospective and prospective studies confirm that symptoms of ASD emerge during the first two years of life (Ozonoff et al., 2011). Yet, the national average
age of diagnosis is above 36 months (CDC, 2012), with a greater delay for children from minority backgrounds, non-native English speaking families, and low socioeconomic
statuses (Valicenti-McDermott et al., 2012). With increasing evidence that early intervention (EI) significantly improves outcomes for children with ASD, early detection and
diagnosis is critically needed (Seida et al., 2009). The AAP and CDC recommend administering developmental screeners at routine visits; universal screening can potentially
ameliorate health disparities regarding age of diagnosis. The Brief Infant Toddler Social Emotional Assessment (BITSEA) (Briggs-Gowan & Carter, 2006) is a screening tool
designed to identify toddlers with social-emotional/behavioral problems and/or delays/deficits in social-emotional competencies. Eighteen of the 42 items on the BITSEA
reflect behaviors consistent with ASD symptoms. In previous work, we determined that the BITSEA ASD scales were highly effective in identifying children with ASD in a
sample of 436 toddlers (mean age: 29 months), with sensitivity, specificity, and PPV rates all over 80% for the optimal cut-point.

Objectives: The goals of this study included: determining how the BITSEA functioned in a younger sample of toddlers with diverse backgrounds, and exploring possible
health disparities in the utility of the screening instrument.

Methods: Data are presented on a diverse sample of 276 toddlers (mean age: 25 months, 55% male, 41% diagnosed with ASD) enrolled in El services. 53% of toddlers
were from historically underserved racial/ethnic minority backgrounds (21% Black/African American, 22% Latino/Hispanic, 4% Asian, and 6% multiracial) and 33% of toddlers
came from families with a primary language other than English (16% Spanish, 17% other). Caregivers completed the BITSEA in either English or Spanish. Analyses
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examined the following subscales: ASD-Problem (including nine items focused on ASD negative symptoms), ASD-Competence (including nine items focused on ASD
positive symptoms), and ASD-Total (sum of the ASD-Problem and reverse-scored ASD-Competence subscales).

Results: ROC plots were developed for the BITSEA ASD subscales for the entire sample (see attached figure). The ASD-Total subscale with a cut-point of -9.5 was
determined as the most effective for identifying children with ASD and demonstrated 93% sensitivity and 82% specificity. To explore health disparities in the utility of the
screening instrument, we ran the same analyses for the participants with primary languages other than English (see attached figure), and found comparable results; a cut-
point of -9.5 on the ASD-Total subscale yielded 93% sensitivity and 79% specificity in this subsample.

Conclusions: The BITSEA ASD-Total scale appears to be an effective screening measure for ASD in young children from diverse backgrounds. Moreover, the scale was
equally effective for children from English and non-English speaking families. These findings suggest universal BITSEA screening in El could reduce the significant health
disparity in age of first diagnosis. Challenges and successes in screening diverse populations will be presented in conjunction in a separate presentation in this panel.

ROC Plots of Effectiveness of BITSEA ASD Scales

BITSEA ASD-Problem Scale ROC Plot BITSEA ASD-Competency Scale ROC Plot
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104.003 Systems-Level Analysis of Implementing a Two Stage Screening Protocol for Autism Spectrum Disorders in a Community-Based Setting

T.I. Mackie'-2, R. C. Sheldrick®, C. Tan® and A. S. Carter?, (1)Institute for Health, Health Care Policy and Aging Research, Rutgers University, New Brunswick, NJ,
(2)Department of Health Systems and Policy, School of Public Health, New Brunswick, NJ, (3)Department of Pediatrics, Tufts Medical Center, Boston, MA, (4)Department of
Psychology, University of Massachusetts Boston, Boston, MA

Background:

Disparities in delay to diagnosis of Autism Spectrum Disorders may be effectively addressed by implementing evidence-based screening protocols in community based
settings, such as Early Intervention (El). Optimizing the efficiency of screening protocols among underserved populations can benefit by engaging implementation and
systems sciences to examine factors influencing administration of ASD screening tools.

Objectives:

We present the development, validation and evaluation of a process map—a systems-level visualization of the process logic and flow for screening implementation. We use
process maps as the basis for analyses of organizational, administrator, and client characteristics that influence administration of the two-stage ASD screening process at an
El site. This case study emphasizes the value of process evaluation when assessing implementation of complex interventions.

Methods:

To examine process efficiency of a two-stage screening for ASD, we employ multiple qualitative methods to examine administration, scoring, and informing families of
findings for each of the instruments used in the two stage screening process. To improve the validity of process maps, we utilized respondent triangulation through inclusion
of multiple samples. To date, these include: (1) trainers who provided support for implementation (n=10) and (2) El service providers who administered the two stage
screening (n=15). All participants were asked to develop a process map of the screening process from point of initiation until time of completion. For trainers, we conducted
two concurrent focus groups to develop independent process maps and a subsequent member-checking focus to reconcile differences and validate findings. For El
providers, process maps were created during semi-structured interviews. Once collected, we individually analyzed El provider and trainer process maps, coded associated
discussions, and examined findings in regard to process efficiency.

Results:

We highlight three notable findings. First, clinical judgment played a significant role in process efficiency. For example, El service providers described time delays to screen
families that were driven by their ascertainment of families’ ‘readiness to screen’ for ASD. Second, departures from protocol resulted in both negative “drift” from fidelity of
administration, but also positive “adaptation” that supported provider’s ability to follow protocols. For example, respondents articulated unique challenges in administering
screening given the educational, linguistic and cultural diversity of clients served. Respondents identified both positive adaptations, such as hiring additional staff to support
screening, but also possible “drift,” such as adaptation of screening protocols in an attempt to facilitate understanding. Third, the unique roles of the trainers and El providers
led to work flows that are ‘invisible’ to other stakeholders unless careful efforts are undertaken to assess and monitor process.

Conclusions:

Our findings suggest thatimplementation of ASD screening in community-based settings to reach racial and ethnic minorities requires careful documentation of the variation
that may emerge to accommodate the organizational setting, administrator priorities, and the unique characteristics of the populations being served. Moreover, these points of
variation may remain ‘invisible’ to the trainers and implementation team if efforts are not taken to engage other stakeholders in assessment of implementation.

104.004 Service Providers' Perspectives of Obstacles to ASD-Specialized Services
E.A.Karp, L. V. Ibanez, S. R. Edmunds, C. M. Harker and W. L. Stone, Department of Psychology, University of Washington, Seattle, WA

Background: Children’s early access to ASD-specialized intervention is associated with better long-term outcomes. However, access to ASD-specialized intervention is often
impeded by delays in referral and long waitlists for diagnostic confirmation. This study analyzed service providers’ perceptions of obstacles that families face as they navigate
three stages of the service delivery system: (1) obtaining a referral for an ASD diagnostic evaluation; (2) obtaining the diagnostic evaluation; and (3) obtaining ASD-
specialized intervention.

Objectives: To identify: (1) prominent obstacles to each stage of service delivery; and (2) the extent to which county demographics (i.e., percentage of the population living
below the Washington State [WA] poverty line, percentage of the population that is Hispanic, and whether the county is rural or urban) predict obstacles at each stage of
service delivery.

Methods: Service providers (n=128) from 12 demographically diverse WA counties attended one-day workshops on the use of an ASD-specialized intervention. Providers
responded to open-ended questions about obstacles that families face at each stage of the service delivery system. Grounded theory was used to identify themes that
emerged for each stage. Responses were grouped into system-level obstacles (e.g., limited capacity within the service delivery system) and family-level obstacles (e.g.,
parental knowledge about ASD) for each stage (Table 1). Six hierarchical linear regressions were conducted to examine the effects of the three county-level predictors on
system- and family-level obstacles.



Results: Six identical obstacles emerged for the referral and diagnostic evaluation stages, and 7 obstacles emerged for the intervention stage (Table 1). For the referral
stage: (1) system-level obstacles were associated with counties that were rural (B=-.47, p<.01), had larger Hispanic populations (B=.30, p=.03), and had lower levels of
poverty (B=-.47, p<.01), R? =.15;and (2) family-level obstacles were associated with urban counties (f=.28, p<.01), RZ =.08. For the diagnostic evaluation stage: (1) system-
level obstacles were associated with counties that had larger Hispanic populations (B=.19, p=.04), R?=.03;and (2) family-level obstacles were associated with urban
counties ($=.33, p<.01), R? =.10. For the intervention stage: (1) system-level obstacles were associated with higher levels of poverty (B=.18, p<.05), R?=.03;and (2) family-
level obstacles were associated with urban counties (B=.31, p<.01), R?=10.

Conclusions: Limited capacity of the service delivery system, as well as family factors such as knowledge about ASD, hesitance to acknowledge a problem, culture, and
finances were reported as obstacles for all three stages, suggesting that these areas may be particularly salient for families navigating ASD service delivery systems. At the
intervention stage, additional barriers related to complex, difficult-to-navigate systems and family logistical constraints. At all stages, family-level obstacles were generally
associated with urban counties, and system-level obstacles were associated with counties with either large Hispanic populations or high levels of poverty. Hispanic ethnicity
was associated with system-level challenges at the referral and evaluation stages but not the intervention stage. These findings suggest that multiple contextual factors must
be considered when supporting families attempting to navigate service delivery systems for children with possible ASD.

Table 1. System-level and family-level obstacles reported for each stage of the service delivery system.

Referral & Diagnostic Evaluation Stages

System
Limited capacity of the service delivery system
Limited provider knowledge and training regarding early signs of ASD
Family
Limited parental knowledge about early signs of ASD
Hesitance about accepting a possible problem
Cultural differences
Families’ economic resources
System
Limited capacity of the service delivery system
Complicated service delivery system that is difficult to navigate
Family
Limited parental knowledge about ASD interventions and referral follow-
through
Logistical constraints (e.g., scheduling treatment sessions)
Hesitance about accepting a possible problem
Cultural differences
Families’ economic resources

Panel Session
105 - Outcome Measures for Early Intervention Studies in Autism Spectrum Disorder
10:30 AM - 12:30 PM - Room 309

Panel Chair: Catherine Lord, Weill Cornell Medical College, White Plains, NY

Discussant: Tony Charman, Institute of Psychiatry, Psychology and Neuroscience, King's College London, London, United Kingdom, Institute of Psychiatry,
Psychology and Neuroscience, King's College London, London, United Kingdom

The field of ASD intervention research is in dire need of treatment response measures that adequately capture subtle changes in social communication behaviors. This panel
presents recent findings from different research groups, introducing several advances in the development of outcome measures. We open with a presentation that reviews early
intervention literature and underscores the need for the development of outcome measures. The next two presentations provide initial validity of a newly developed treatment
response measure known as the Brief Observation of Social Communication Change (BOSCC) in two independent samples. We close with a presentation that extends this work to
explore whether automated analyses of child vocalizations using the LENA voice recorder can be useful in identifying treatment response. Together this panel provides both an
overview of our current challenges and of initial cutting-edge results for future researchers to expand upon. Implications for intervention research, behavioral phenotyping, and clinical
practice will be discussed.

10:30 105.001 Evidence Synthesis: Outcome Measures for Early Intervention Studies in ASD
H. McConachie, Institute of Health and Society, Newcastle University, Newcastle upon Tyne, United Kingdom

Background: One problem for researchers evaluating early intervention, and for providers of services for young children with autism spectrum disorder (ASD), is the multitude
of outcomes assessed and tools used to measure children’s progress. How can we best decide what outcomes to measure and how to measure them?

Objectives: To synthesise the evidence about tools used to measure outcomes in children with ASD up to age 6. Further, to explore how to identify what outcomes to
prioritise, and report outcome areas in which robust tools are lacking.

Methods: A number of steps were completed as part of evidence synthesis:

A: Recent summary papers about outcome measurement for young children with ASD were reviewed.

B: Ways of working towards defining a core outcome set for early intervention studies in ASD were reviewed.

C: The methods and findings of the MeASURe review (McConachie et al 2015) were considered. MeASURe identified tools used in ASD early intervention and longitudinal
studies, and systematically reviewed papers addressing the measurement properties of the tools when used with young children with ASD, using the COSMIN checklist
(Consensus-based Standards for the selection of health Measurement Instruments).

D: Synthesis of evidence and identification of gaps in the tools available to measure outcomes.

Results: Recent papers have considered the ‘best’ tools for measurement of repetitive behaviours, anxiety and social-communication, usually by expert consensus. Others
proposed batteries of tests. No fully systematic process for identifying how best to measure outcomes has been agreed.

Conceptual frameworks for deciding what to measure have been proposed, based on the International Classification of Functioning, Disability and Health, including domains
of ‘impairments’, ‘activity limitations’, ‘participation restrictions’, and family measures. Ways of integrating the differing perspectives of the autism community, clinicians,
educators and researchers have been proposed.

In the MeASURe review, 129 tools were identified. 2,793 papers on the measurement properties of tools were sifted and data extracted from 128 concerning 52 (40%) tools;
for 60%, no measurement properties study including children with ASD was found. The most robust 12 tools were identified, and gaps in the evidence and array of tools
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pinpointed, such as measurement of wellbeing and participation outcomes for children. The lack of a reliable and valid tool to measure core autism impairments, with proven
responsiveness to treatment, is a clear hindrance to early intervention research.

Conclusions: An agreed core set of outcomes, and battery of robust tools, are goals for the future; in the interim a process for reaching such conclusions could be agreed. For
some important outcome areas, good tools are lacking. Further review of established and newer tools is still required, with input from parents and other stakeholders, before
consensus can be reached about a recommended battery to be used by researchers and service providers.

This presentation includes evidence synthesis commissioned by the National Institute for Health Research (NIHR) under the Health Technology Assessment programme
(HTA Project:11/22/03). The views expressed are those of the author and not necessarily those of the National Health Service, NIHR or Department of Health.

105.002 Preliminary Reliability and Validity of the Brief Observation of Social Communication Change (BOSCC)

R. Grzadzinski’, C. Carberryz, A. Hamoz, K M. Fros[3, M. Heyman", C. Dick4, S. Manevich5, N. Hong5, A. Pickles® and C. Lord2, (1)Center for Autism and the Developing
Brain, New York, NY, (2)Weill Cornell Medical College, White Plains, NY, (3)Center For Autism and the Developing Brain, White Plains, NY, (4)Center for Autism and the
Developing Brain, White Plains, NY, (5)Psychiatry, Center for Autism and the Developing Brain, White Plains, NY, (6)Institute of Psychiatry, Psychology & Neuroscience,
King's College London, London, United Kingdom

Background: The field of ASD intervention research lacks adequate outcome measures to assess the utility of treatments (Anagnostou et al., 2015). Although standard
measures of social communication behaviors exist, these measures are often not sensitive enough to subtle changes over short periods of time (e.g., the Autism Diagnostic
Observation Schedule; ADOS), capture only very specific behaviors (e.g., Early Social Communication Scales), or rely on parent report leading to potential reporter bias. To
address these limitations, our group developed the Brief Observation of Social Communication Change (BOSCC), an observation-based measure coded by a blind
researcher/clinician that is intended to be sensitive to slight changes in social communication and restricted, repetitive behaviors.

Objectives: To provide preliminary reliability and validity for the BOSCC.

Methods: The BOSCC coding scheme was applied to 177 parent-child free-play videos from 56 toddlers and pre-schoolers with diagnoses of Autism Spectrum Disorder
(ASD). All children were using phrase speech or less and were participating in various intervention trials active at two sites. Exploratory Factor Analyses (EFA) were
conducted, providing BOSCC domains, as well as intraclass correlations (ICCs) for Test-Retest (TRT) and Inter-rater reliability (IRR). Growth curve models were fit to all
available data for each child’s BOSCC score and ADOS Calibrated Severity Score (CSS). Exploratory analyses were also conducted comparing BOSCC scores in children
who did and did not demonstrate changes on metrics that have successfully measured change in other research (Wetherby et al., 2014) including the Vineland Adaptive
Behaviour Scales- Communication domain (VABS) and Mullen Scales of Early Learning Receptive Language domain (MSEL).

Results: EFA results support a two-factor model, consistent with the social communication and Restricted, Repetitive Behavior (RRB) domains seen in the ASD symptom
literature. ICCs computed for TRT and IRR data ranged from 0.79-0.91 and 0.94-0.96, respectively. Results of whole sample (including responders and non-responders)
random effects analyses indicate that the average rate of change each month in the ADOS CSS score was 0.055, which corresponded to an effect size of -0.026 per month.
The average rate of change in the BOSCC ASD total score was -0.711 corresponding to a substantially larger, though small effect size for the rate of change of -0.068 per
month. However, compared to children who did not show improvements on the VABS and MSEL, children who showed improvements (increases) on the on VABS and MSEL
also demonstrated significantly larger decreases in BOSCC scores (see Figure 1).

Conclusions: This work provides preliminary evidence for the utility of the BOSCC as a treatment response measure. The BOSCC demonstrates more change than the ADOS
CSS over the course of months of intervention. The BOSCC may be an additional tool which is sensitive enough to capture slight changes and also standard and flexible for
use across studies. We hope that the BOSCC can aid in identifying efficacious treatments, monitoring progress, and tailoring individualized treatment plans for children with
ASD.

Figure 1. BOSCC ASD Total Across Time Points for Responders and Non-Responders (defined by improvements in MSEL
Receptive Language).
[MSEL Receptive Language Standard Score increase >5= Responders (n=15), Non-Responders (n=21)]
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105.003 A Preliminary Evaluation of the Brief Observation of Social Communication Change (BOSCC) As Candidate Outcome Measure in an Independent Dutch
Sample
M. K. J. Piji"2, J. K. Buitelaar®°, N. N. J. Rommelse®* and I. J. Oosterling?, (1)Cognitive Neuroscience, Radboud University Medical Centre, Nijmegen, Netherlands,

(2)Karakter Child and Adolescent Psychiatry University Centre, Nijmegen, Netherlands, (3)Radboud University Medical Centre, Nijmegen, Netherlands, (4)Department of
Psychiatry, Radboud University Medical Centre, Nijmegen, Netherlands

Background: The Autism Diagnostic Observation Schedule (ADOS) is commonly used as outcome measure. However, it has not primarily been designed for measuring
change. A recently developed measure that is aimed to detect change in ASD symptoms, the Brief Observation of Social Communication Change (BOSCC), may be more apt
for such purposes. The current study includes a head to head comparison between both measures, comparing ability of detecting behavioral change based on a 10-minute




unstructured parent-child interaction (BOSCC) versus a 40-60 minute standardized semi-structured examiner-child interaction (ADOS).

Objectives: To evaluate the usefulness of the BOSCC in detecting ASD symptom change in comparison to the ADOS, focusing on 1) inter- and intra-rater reliability; 2)
construct validity; and 3) sensitivity to capture change.

Methods: Participants encompassed 48 toddlers diagnosed with ASD who were involved in an early intervention study (Oosterling et al., 2010). In that study an intervention
was tested in a randomized controlled trial; parents in the experimental group received parent (Focus) training in addition to care-as-usual, whereas parents in the control
group received care-as-usual alone. The current study conducted a secondary analysis; applying the BOSCC coding scheme on 96 videotaped parent-child dyads. At
baseline and after one year of intervention the ADOS, non-verbal IQ, MacArthur-Bates Communicative Development Inventory (MCDI) and Child Behavior Checklist (CBCL)
were also assessed. The Autism Diagnostic Interview (ADI-R) was only applied at baseline. Group-based and individual analyses were done.

Results: 1) Excellentinter-and intra-rater reliability was obtained for total and sub scores of the BOSCC; intraclass correlations were 0.96—-0.99 and 0.77-0.98, respectively.
This is comparable to the established reliability of the ADOS. 2) With regard to convergent validity, the BOSCC total score showed a moderate Spearman’s correlation with
the ADI-R (rg=0.46), whereas the ADOS total score showed a weak correlation with the ADI-R (rg=0.39). With regard to discriminant validity, weak correlations were found
between the BOSCC and CBCL scores (rg=-0.04—-0.30), whereas the ADOS showed weak to moderate correlations (rs=-0.05—-0.41). In contrast, for both the BOSCC and
ADOS moderate to strong correlations were found with non-verbal IQ (BOSCC: rg= -0.44—-0.57; ADOS: rg=-0.54—-0.60) and MCDI scores (BOSCC: ry=-0.41—-0.60; ADOS: rg=-
0.50—-0.65). However, overall, construct validity of the BOSCC and the ADOS did not significantly differ. 3) Both the BOSCC and the ADOS total scores were significantly
lower at follow-up than at baseline. When considering the clinical reliability of change for each individual separately, using Reliable Change Indexes, the BOSCC was able to
capture more reliable change (29% showed significant change on the BOSCC compared to 10% on the ADOS). Change measured by the BOSCC was weakly correlated
with change on the ADOS, and with change on other measures.

Conclusions: Our preliminary results indicate that the BOSCC, used in a naturalistic setting to measure change in social communicative behavior, seem to be a promising
outcome measure, and has greater potential in measuring individual change as compared to the ADOS. Explanations for findings and recommendations for future research
will be discussed.

11:45 105.004 The LENA System in Clinical Trials: Evidence from Pivotal Response Treatment Studies
A. Y. Hardan, Stanford University, Stanford, CA

Background: Treatment research in autism spectrum disorder (ASD) has been limited by the lack of objective indicators of symptom improvement. Thus, there is a critical
need to develop validated, objective outcome measures for assessing treatment-mediated changes in core autism symptoms. The Language ENvironment Analysis System
collects large samples of speech from the child’s natural environment and automates analysis of child utterances and conversational turns. This system is ideal to assess any
changes in clinical trials involving interventions that aim at assessing language improvementin ASD.

Objectives: This presentation will review data from two different clinical trials examining the effectiveness of two pivotal response treatment (PRT) programs in targeting
language deficits in minimally verbal young children with ASD between the ages of 2 and 6 years.

Methods: The first dataset was obtained from an uncontrolled trial examining the effectiveness of a group parent training in PRT (PRTG) in children with ASD between the
ages of 2 and 6 years. The second dataset is being collected as part of a randomized controlled trial of a PRT package treatment (PRT-P), which combines parent training
with clinician-delivered in-home treatment. PRT-P is being compared to a delayed treatment group (DTG) that is receiving community services. In both trials, LENA recordings
were obtained at baseline and post-treatment.

Results: Eleven children with ASD participated in the first study. Preliminary analyses revealed improvement in language abilities with increases in child vocalization during
structured laboratory observation (SLO) with increase in the number of utterances between baseline (32 + 21) and post-treatment (51 + 26; t= -3.572, p=.009). This
improvement was associated with changes in the average frequency of child vocalization per hour as assessed by in-home LENA recordings (Baseline= 205 + 77; Post-
treatment=244+ 96; t= -1.882, p=.089). Data is available from 25 participants in the PRT-P trial, and preliminary analyses revealed significantimprovementin language
deficits as measured by the clinical global impression scale-improvement (CGI-l) (N=16; PRT-P=9; DTG = 7; X2=9.363; p=0.025), and the MacArthur-Bates Communicative
Development Inventories with the active group showing more improvement than the control group on the words produced out of 680 (PRT-P: 10; Baseline=126.6 + 111.2;
week 24:281.0 + 194.3; DTG =7;BL: 111 £ 110; Week 24: 140 + 148; F=5.267; df (1;15); p=0.037). LENA recording were also obtained and findings from a small subset of
participants, revealed a non-significant increase in the conversational turn count in the active group (N=11; Baseline 144.7 + 94.1; Week 24: 149.0 + 97.3). Additional LENA
data will be available and further analyses will be completed.

Conclusions: These preliminary findings illustrate the value of including objective measures obtained in the natural environment using the LENA system in assessing
improvement in language in response to two different PRT programs. Potential benefits and challenges of the LENA system will be discussed in comparisons to structured
laboratory observation and standard language measures.

Panel Session

106 - Behavioral Interventions for Adults with ASD
10:30 AM - 12:30 PM - Room 310

Panel Chair: Caitlin Conner, Department of Psychology, Virgina Tech, Blacksburg, VA

While research on adult outcomes in ASD has been an area of recent focus, intervention research has not kept pace, leaving the field fairly uninformed regarding best practices.
There is a critical need for treatment research given outcome data suggesting that adults often struggle with psychiatric comorbidity, unemployment and underemployment, and
overall diminished quality of life. In this panel, four clinical scientists from different institutions present original research on intervention studies for adults with ASD with diverse targets.
McVey and colleagues present data on a replication of the PEERS-Young Adult social skills intervention and investigate how the program affects related issues such as anxiety. Eack
and colleagues present data on an RCT of Cognitive Enhancement Therapy, where social and nonsocial cognitive rehabilitation is conducted, and have found effects in both
neurocognitive and social domains. Next, Schall and her colleagues present outcome data from Project Search, an intervention focusing on training and maintaining vocational work.
Lastly, Conner presents data on an adapted mindfulness-based intervention for young adults with ASD focusing on emotion dysregulation. Together, these presentations present
preliminary results of wide ranging intervention foci and implementation approaches. Collectively, the studies suggest that clinically significant change is possible for adults.

10:30 106.001 A Replication and Extension of the UCLA PEERS® for Young Adults Social Skills Intervention
A. McVey, B. Dolan, K. A. Schohl, C. Caiozzo, E. Vogt and A. V. Van Hecke, Marquette University, Milwaukee, W/

Background:

Research shows that the UCLA PEERS® for Young Adults social skills intervention is effective at helping young adults with ASD make and keep friends (Gantman, Kapp,
Orenski, & Laugeson, 2012; Laugeson, Gantman, Kapp, Orenski, & Ellingsen, 2015), however, these findings have not yet been replicated outside of the site of development.
Further, the developers utilized relatively small sample sizes, limited diagnostic criteria for ASD, and did not evaluate the intervention’s impact on social anxiety.

Objectives:

The objectives of this study were to examine the effectiveness of the PEERS® for Young Adults intervention by conducting a direct replication and extension by recruiting a
larger sample size, utilizing more stringent diagnostic criteria, and examining social anxiety outcomes.

Methods:

Forty-seven young adults with high functioning ASD (N = 47; 38 male) between the ages of 17 and 28 participated in this study. Participants were screened using the Autism
Diagnostic Observation Schedule (ADOS-G; Lord, Rutter, DiLavore, & Risi, 2002) as it represents the gold-standard in ASD evaluation. Participants were randomly assigned
to either the Experimental Treatment Group (EXP) or the Waitlist Control Group (WL). All participants and parents/caregivers completed a battery of questionnaires to assess
social skills behavior, social responsiveness, social skills knowledge, quality of socialization, empathy, loneliness, and anxiety at two time points (pre- and post-intervention
for the EXP group) approximately 15 weeks apart.

Results:

Young adults in the EXP group demonstrated significant improvements in social skills, specifically problem behavior (SSIS-RS Competing Problem Behavior, A1, 45) =
11.952, p =.001, partial n2 =.210), social responsiveness (SRS, F(1, 45) = 7.651, p = .008, partial n2 =.145), social skills knowledge (TYASSK, F(1, 45) =92.010, p =.001,
partial n2 =.672), and empathy (EQ, F(1,45) = 6.960, p =.011, partial r]2 =.134) compared to the WL group at post-intervention. Quality of socialization, as measured by the
number of direct peer interactions, approached significance (QSQ-YA, F(1, 45) = 3.449, p = .070, partial r]2 =.071). Improvements were seen for social and emotional
loneliness (SELSA), but they did not reach significance. Exploratory analysis uncovered a significantimprovement in social anxiety over time (LSAS, F1,45) =9.302, p=
.006, partial r]2 =.297). Social phobia (SPIN) improved as well, but not to the point of significance.

Conclusions:

Results provide further support for the effectiveness of the UCLA PEERS® for Young Adults intervention, specifically in the domains of social skills behavior, social
responsiveness, social skills knowledge, and empathy. Further evaluation is merited to examine the effects of the intervention on social and emotional loneliness and anxiety,
though trends demonstrate improvement in these areas as well. These results have important implications for the overall mental health and well being of young adults with
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ASD. Improvements in social skills are likely to relate to improvements not only in the development of social relationships, but also mood, adaptive functioning, and self-
efficacy.

106.002 Cognitive Enhancement Therapy for Adults with Autism Spectrum Disorder: Results from an Ongoing Randomized-Controlled Trial

S. M. Eack™?, D. P. Greenwald?, S. S. Hogarty?, M. Y. Litschge?, S. S. Porton?, C. A. Mazefsky? and N. J. Minshew?"3, (1)School of Social Work, University of Pittsburgh,
Pittsburgh, PA, (2)Department of Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, PA, (3)Department of Neurology, University of Pittsburgh School of
Medicine, Pittsburgh, PA

Background: Adults with autism spectrum disorder (ASD) experience significant disability due to pervasive social and non-social cognitive impairments. Cognitive
rehabilitation has emerged as an effective set of approaches for addressing cognitive deficits in numerous neurological and psychiatric populations, yet little is known about
their efficacy in adults with ASD.

Objectives: The purpose of this research was to conduct the first adequately-powered randomized-controlled trial of Cognitive Enhancement Therapy (CET) in adults with
ASD. CET is a promising social and non-social cognitive rehabilitation intervention that has shown significant benefits in patients with schizophrenia and in preliminary
uncontrolled studies in adult autism.

Methods: Verbal adults with ASD were randomized to an 18-month controlled trial of CET or an active Enriched Supportive Therapy (EST) comparison treatment, which
addresses psychoeducation, stress management, and emotion regulation. Comprehensive measures of cognitive and behavioral outcomes were collected prior to treatment
and at 9 and 18 months of treatment by raters who were blind to treatment assignment.

Results: Analyses of the first 40 adults randomized to this trial are indicating significant and medium-to-large levels of differential improvements in neurocognitive and social-
cognitive functioning favoring CET. The greatest domains of neurocognitive improvementin CET have included visual learning and processing speed, and the greatest area
of social-cognitive improvement has been in the domain of facial emotion perception. Most importantly, these cognitive gains observed in CET are translating into large
improvements on blinded measures of adaptive function, particularly major role and vocational functioning. Significant improvements in anxiety and depressive
symptomatology, as well as functional outcome are also being observed in EST.

Conclusions: Cognitive rehabilitation may be an effective avenue for addressing core cognitive deficits that limit adaptive function in adults with ASD. CET represents a
comprehensive and promising approach to cognitive rehabilitation in adult autism that may be able to significantly improve neurocognitive and social-cognitive information
processing, with considerable benefits to real-world adaptive function. EST alone or in combination with CET also represents a feasible and potentially effective individual
approach for improving symptom and functional outcomes in adults with ASD.

106.003 The Impact of Project Search Plus ASD Supports on Employment and Social Responsiveness in 18 to 21 Year Old Youth with ASD
C. M. Schall, Virginia Commonwealth University, Richmond, VA

Background: For most individuals with autism spectrum disorder (ASD), graduation from high school represents a time of worry with few future options and a lack of hope for
college or post high school employment (Wehman, Schall, Carr, Targett, et al., 2014). Adolescents with autism aging out of high school are unemployed and under employed
at higher rates than other similar disability groups (Howlin et al., 2013; Newman et al., 2011; Roux et al., 2013; Schall et al., 2014; Shattuck et al., 2011). Unfortunately, for the
most part, they remain unemployed, underemployed, or chronically change low wage jobs through adulthood (Cimera and Cohen, 2009; Cimera et al., 2012; Henninger and
Taylor, 2013; Schall, et al., 2014; Shattuck et al., 2011, 2012). Further, families, individuals with ASD, health care professionals, and educators are unclear about their future
with limited employment options on the horizon (Holwerda et al., 2012, Schall et al., 2013, 2014; Shogren and Plotner, 2012; Watson et al., 2013; Wehman, Schall, Carr, et
al., 2014). While this situation is likely to grow in intensity due to the increasing prevalence of ASD, few intervention studies have addressed this tremendous treatment need
(Buescher et al., 2014; Hansen et al., 2015).

Objectives: The objective of this study was to measure the impact of Project SEARCH plus ASD Supports (PS-ASD) on the social communication, behavioral, and
employment outcomes of youth with ASD across three vocational domains (employment status, wage, number of hours worked per week) and three personal domains (social
responsiveness, physical and mental health, and self-determination).

Methods: This is a randomized controlled study of the efficacy of the PS-ASD Model in 82 adolescents and young adults aged 18 to 21 with autism spectrum disorder across
four different sites. Of the 82 enrolled subjects, 42 were randomly assigned to the control group, while 40 were assigned to the treatment group. Data collection is ongoing
and will be updated as itis collected.

Results: There were no differences between the groups on demographic variables of age, gender, ethnicity, or medical diagnosis. The majority of both groups were
individuals with a diagnosis of autism. Outcomes were significantly different as measured on employment where 84% of the treatment group were employed within a year of
graduation from high school and earned a mean wage of $8.44 per hour for a mean of 20.2 hours per week. The control group, on the other hand, were employed at much
lower rates with only 11% were employed within one year of graduation and earned a mean wage of $8.99 per hour while working a mean of 12 hours weekly. Significant
differences were observed on supports intensity, social responsiveness, and psychological empowerment with employed participants demonstrating more independence,
increased social responsiveness, and greater psychological empowerment than those who were unemployed.

Conclusions: Employment outcomes were excellent and follow up data highly promising as was the concomitantindependence, self-determination, and social
responsiveness of students in the treatment group. This data suggests there may be treatment benefits associated with employment for youth with ASD.

106.004 Mindfulness-Based Therapy for Adults with Autism Spectrum Disorder: A Pilot Study

C. M. Conner'-2 and S. W. White®, (1)Department of Psychology, Virgina Tech, Blacksburg, VA, (2)Department of Psychology, Virginia Tech, Blacksburg, VA, (3)Virginia
Polytechnic Institute and State University, Blacksburg, VA

Background:

Prior research has shown that individuals with ASD experience difficulties in emotional functioning and emotion regulation (ER). Furthermore, aggression, irritability, anxiety,
and tantrum-like behaviors are common among individuals with ASD (Mazefsky et al., 2013; Samson, Huber, & Gross, 2012). MA-based interventions have been shown to
be beneficial in targeting ER difficulties (e.g., inflexibility, rumination, or reappraisal and perspective taking) frequently seen in individuals with ASD (Eack et al., 2013; Rieffe
etal.,2011;Samson etal., 2013).

Objectives:

Given high levels of ER difficulties among individuals with ASD, the development of effective interventions is imperative. The purpose of the current study was to determine
the feasibility of a new, mindfulness-based intervention targeting ER difficulties in ASD.

Methods:

Nine young adults aged 18-25 years (mean= 19.56; 7 males= 77.78%) participated. All had ADOS-2 confirmed ASD diagnosis and IQ> 80. After eligibility determination,
participants were randomly assigned to a three- or four-week baseline period, then completed six hour-long weekly individual therapy sessions where Mindfulness-based
Cognitive therapy (MBCT) techniques and ER strategies were covered. Participants completed the Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004)
and the Satisfaction with Life Scale (SWLS; Diener, Emmons, Larsen, & Griffin, 1985) at eligibility and endpoint. Reliabile Change Indices (RCI; Jacobson & Truax, 1991)
and clinically meaningful change scores were used to assess within-person change over the course of intervention.

Results:

On the DERS, two of the nine participants had RCI scores above the cutoff of +/- 1.91, while an additional participant had a clinically meaningful change score from eligibility
to endpoint. Four participants were below clinical cutoffs at eligibility and remained below cutoffs at endpoint, and two participants remained above clinically significant
cutoffs. Seven of the nine participants’ DERS scores decreased, indicating improving ER, from eligibility to post-treatment.

For the SWLS, none of participants demonstrated a significant RCI; however, one of the participants displayed meaningful change from pre- to post-treatment. Three other
participants remained above the meaningful change cutoff throughout treatment.

Conclusions:

Results indicate that mindfulness-based intervention significantly lowers ER difficulties for adults with ASD who reported elevated ER difficulties prior to beginning
intervention. The intervention did not have a significant effect on quality of life for most of the participants. Further research on ER and mindfulness-based interventions for
ASD is warranted. Clinical implications related to ER and these interventions for ASD will be discussed.

Poster Session

107 -

Brain Function (fMRI, fcMRI, MRS, EEG, ERP, MEG)

11:30 AM - 1:30 PM - Hall A

1

107.001 22g11.2 Deletion Syndrome Is Associated with Altered Resting State Networks

C. M. Pretzsch’, E. Daly?, C. M. Murphy?, C. Ecker?, G. M. McAlonan®, M. Gudbrandsen?, R. H. Wichers?, L. Kushan®, C. Bearden®, M. Craig? and D. G. Murphy?,
(1)Department of Forensic and Neurodevelopmental Sciences, Institute of Psychiatry, Psychology and Neuroscience, King's College London, London, United Kingdom,



(2)Sackler Institute for Translational Neurodevelopment, Department of Forensic and Neurodevelopmental Sciences,, Institute of Psychiatry, Psychology & Neuroscience,
King's College London, London, United Kingdom, (3)Department of Forensic and Neurodevelopmental Science, loPPN, KCL, London, United Kingdom, (4)Semel Institute for
Neuroscience and Human Behavior, UCLA, Los Angeles, CA, (5)Psychiatry and Biobehavioral Sciences, UCLA, Los Angeles, CA

Background: The biological basis of Autism Spectrum Disorder (ASD) is still not fully understood. The study of conditions with a clearly identified genetic risk for
neurodevelopmental disorders, such as 22g11.2 deletion syndrome (22g11DS), may help identify important biological pathways which are intermediate between risk genes
and disorder. Therefore, we tested the hypothesis that the 22q11.2 deletion would impact upon the functional integrity of core resting state networks in brain.

Objectives: Functional magnetic resonance imaging (fMRI) was used to investigate neural resting state networks (RSNs) in the brain at rest in individuals with and without
22q11DS. This study had two aims: (1) To identify RSNs shared among individuals with 22q11DS and healthy controls: These RSNs were predicted to be in line with those
established by previous research. (2) A between-group comparison of RSNs: Significant group-differences across widespread RSNs were predicted.

Methods: Thirteen individuals with 22q11DS and 34 healthy controls matched for age and sex underwent resting state fMRI. The data were analysed using spatial
independent component analysis (Infomax algorithm). One-sample and two-sample t-tests were used to identify across-group networks and between-group differences,
respectively. Although groups were matched on age, as brain maturation trajectories can be quite distinctin neurodevelopmental disorders, beta-values from regions of
significant group-differences were also extracted and potential correlations with participants’ ages were explored.

Results: Recognised RSNs were identified in all participants, including the Anterior Salience, Auditory, Default Mode (dorsal and ventral part), Higher Visual, Language, Left
Executive Control, Primary Visual, and Visuospatial Network. All RSNs except for the ventral part of the Default Mode Network showed significant between-group differences,
which were similar to differences reported in studies of idiopathic neurodevelopmental conditions. There was no effect of age in either group.

Conclusions: 22q11DS alters RSNs. This may constitute an intermediate phenotype and further analyses will examine the possible clinical correlates of these differences.

107.002 A New Open-Source Tool for EEG Source Reconstruction in Infants

C. O'Fn‘eilly’, M. Elsabbaghz and T. B. Team?®, (1)Blue Brain Project, Ecole Polytechnique Fédérale de Lausanne, Geneva, Switzerland, (2)McGill University, Montreal, PQ,
Canada, (3)Birkbeck, University of London, London, United Kingdom

Background: EEG studies in autism have been so far limited to scalp signals even though this kind of analysis has known limitations (e.g., noisier patterns, impossibility to
relate observations to brain structures). Tools for performing cortical source estimation are now widely available. However, limited availability of structural recordings of the
infant's head is among the factors hindering the adoption of latter techniques.

Objectives: With increasing availability of EEG recordings from infants at-risk for autism, our goal was to develop novel tools allowing progress in this area. We developed a
population-averaged template allowing source reconstruction in one year-old infants without the need for individual participant MRI.

Methods: We used the BrainVisa pipeline to estimate a mesh surface of the cortical ribbon and some deep structures (e.g., the thalami) from the dataset of Shi etal. (2011)
[PLoS One, 6(4), e18746] which contains an MRI template (average from 90 infants recorded at 1 year), tissue probability maps, and brain parcellation [Tzourio-Mazoyer, et
al., (2002). Neurolmage, 15(1), 273-289]. Poor gray/white matter discriminability (typical for MRI at this age) and fuzziness due to inter-participant averaging of MRI volumes
required additional manipulations to guide BrainVisa. Thus, a gray/white matter mask was computed using a Python toolbox (NiBabel) to merge the information from the gray
and white matter probabilistic maps (voxels intensity < 25% of maximal intensity were set to 0; remaining voxels were classified as gray or white matter depending on the
respective maps where their intensity was higher). The MRI-space Tzourio-Mazoyer parcellation was propagated to the cortical and subcortical mesh by coregistering every
vertex with the corresponding voxel. BrainVisa provided a poor skull reconstruction, so Brainstorm was used for that purpose. As suggested by experimental results showing
skull thickness of 1.5 to 4 mm in one year-old infants [Li et al., (2015) PLoS One, 10(5), e0127322], an 2.75 mm skull thickness was used for reconstructing the scalp, outer
skull interface, and inner skull interface with boundary-element method.

Results: The resulting template is available online in the Matlab Brainstorm package and can freely be used for EEG source analysis of high-density EEG recordings.
Conclusions: Availability of these new tools will promote analyses of topologically-resolved functional connectivity in the study of autism through the estimation of EEG
sources. Moreover, as data from large scale MRl studies of infants at-risk becomes available, it will be possible to improve validity of these EEG tools for infants across the
first three years of life.
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107.003 A Pharmacological MRI Study of Response Inhibition in Autism Spectrum Disorder Using Tianeptine

R. H. Wichers', J. L. Findon', E. Daly’, K. Rubia®, C. Ecker' and D. G. Murphy’, (1)Sackler Institute for Translational Neurodevelopment, Department of Forensic and
Neurodevelopmental Sciences,, Institute of Psychiatry, Psychology & Neuroscience, King's College London, London, United Kingdom, (2)Institute of Psychiatry Psychology
and Neuroscience, King's College London, London, United Kingdom

Background:

Hyperserotonaemia is frequently reported in autism spectrum disorder (ASD). However, current drug treatments with selective serotonin reuptake inhibitors (SSRI's) further
increase brain serotonin, and it is controversial whether they are effective. We recently demonstrated that an alternative approach — reducing brain serotonin using
tryptophan depletion (ATD) - ‘normalizes’ fronto-cerebellar dysfunctions in ASD during tasks of inhibitory control that were associated with restricted, stereotyped and
repetitive behaviours (Daly et al. 2014). Hence, repurposing existing drugs that reduce brain serotonin may offer a new therapeutic opportunity that can be rapidly translated
to the clinic.

Objectives:

This study aimed to test the effect of the selective serotonin reuptake enhancer (SSRE) tianeptine, on inhibitory control networks in ASD.

Methods:

We included 10 right-handed adult males with ASD and 10 age- and IQ- matched controls. Pharmacological magnetic resonance imaging (phMRI) was used to compare
brain activity during a Go/No-Go task under an acute dosage of 12.5 mg tianeptine and placebo in a randomised, double blind procedure. The fMRI data were analysed
using a nonparametric approach to minimize assumptions (c.f. http:/brainmap.it) and significance was defined as p <.05 corrected for multiple comparisons.

Results:

Following tianeptine dosage, adults with ASD showed a significant increase in activation compared to placebo in key inhibitory regions including left medial prefrontal gyrus,
right cerebellum and right cuneus.

Conclusions:

We report proof of concept that tianeptine modulates abnormal brain activation during response inhibition in ASD. Further work is required to determine if it can be
repurposed to reduce repetitive behaviours.

107.004 Aberrant Brain Network Dynamics in Childhood Autism and Its Relation to Behavioral Inflexibility
K. Supekar, S. Ryali and V. Menon, Stanford University School of Medicine, Stanford, CA

Background:

There is a growing consensus that the underlying neurobiological disturbance associated with autism spectrum disorder (ASD) is aberrant large-scale brain networks.
Remarkably, to date, there have been no systematic attempts to characterize dynamic/time-varying functional interactions among these networks in children with ASD, work
that s critical for understanding the etiology of this complex neurodevelopmental disorder.

Objectives:

To characterize dynamic functional interactions within a triple-network saliency model, and test the hypothesis that dynamic functional interactions among the salience (SN),
central executive (CEN), and default mode (DMN) networks are dysregulated in children with ASD. We also determine whether dynamic network dysregulation measures can
differentiate children with ASD from typically-developing (TD) children and predict clinical symptoms.

Methods:

One cohort of 40 children (ASD=20,age:10.1+1.6;,TD=20,age:10+1.6) and a second cohort of 60 children (ASD=30,age:10.3+1.8;TD=30,age:10+1.7) participated in the study.
Task-free fMRI was acquired from both cohorts.

Regional fMRI timeseries were extracted from six key network-nodes: right anterior insula and anterior cingulate cortex (SN); right posterior parietal cortex and right
dorsolateral prefrontal cortex (CEN); posterior cingulate cortex and medial prefrontal cortex (DMN). We developed a novel Hidden Markov (HMM)-based method that
overcomes limitations of existing approaches for estimating dynamic/time-varying functional interactions between distributed brain regions. For each participant, we applied
the HMM method to the regional timeseries to identify brain states and estimate probability of each brain state at each timepoint; each brain state is characterized by distinct
intrinsic functional connectivity structure. The states and dwelling times of each state calculated as frequency of occurrence of that state across time, was compared between
the two groups. To determine whether the learned HMM models can be used to discriminate children with ASD from TD children, we compared the likelihood of observing the
TD data given the ASD model and vice-a-versa. Lastly, we measured the relationships between the state dwelling times and the ASD symptom severity.

Results:

In Cohort 1, in both groups we found two prominent brain states: ‘segregated state’ characterized by strong within-network coupling and no cross-network coupling, and
‘integrated state’ characterized by strong cross-network coupling. Notably, brain dynamics of ASD children were characterized by less frequent ‘integrated state’, than TD
children. HMM-based classifiers differentiated children with ASD from TD children with 84% accuracy. ASD children who showed the lowest dwelling time in the ‘integrated
state’ had the most severe restricted/repetitive behavior.

We repeated our entire analysis on the second cohort. In spite of differences in scanner and acquisition protocols, results from this analysis replicated our findings observed
in Cohort 1.

Conclusions:

Our findings provide not only provide novel evidence that alterations in dynamic coupling among the SN, CEN and DMN networks is a reproducible neurobiological signature
of childhood autism but also show a link to core ASD symptomatology demonstrating for the first time that at earlier ages closer to disorder onset, the brain in children with
ASD is inflexible in ways that contribute to behavioral inflexibility. More generally, the triple-network model provides a novel, replicable and parsimonious systems
neuroscience framework for characterizing childhood ASD and predicting clinical symptoms in affected children.

107.005 Abnormalities in the Steady-State Contrast Response of Adults with High-Functioning Autism
D. H. Baker and G. Vilidaite, Department of Psychology, University of York, York, United Kingdom

Background:

Individuals with autism spectrum conditions (ASCs) often report hypersensitivity to intense sensory stimuli, such as loud sounds and high contrast patterns. This might be due
to an abnormality in the neural transduction of sensory signals, perhaps involving differences in gain control.

Objectives:

Here we looked for objective evidence of atypical contrast responses both in adults with a clinical diagnosis of an ASC, and in the general population as a function of autistic
traits.

Methods:

We used a steady-state VEP paradigm, in which observers viewed on-off flickering sine wave grating stimuli of 0.5c/deg at a range of contrasts (0-64%) whilst their EEG
activity was recorded from 64 scalp electrodes. The dependent variable was the EEG amplitude at the target frequency (7Hz) or the second harmonic of the target frequency
(14Hz). In study 1, 12 adult participants (1 female) had a clinical diagnosis of an ASC, and 12 participants were age- and gender-matched controls. Clinical diagnoses of ASC
were confirmed by an ADOS interview, which was also completed on control participants. In study 2, 100 neurotypical adults completed the same EEG paradigm. Participants
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also completed the autism quotient (AQ) (study 1) or short-AQ (study 2) questionnaire, and stated that they did not suffer from epilepsy.

Results:

In study 1, a 2x2x7 mixed ANOVA revealed a significant frequency by group interaction. Individuals with a clinical diagnosis of an ASC (mean AQ 31) had increased
responses at the first harmonic, but weaker responses at the second harmonic frequency (Fy 25=4.41, p<0.05), compared with controls (mean AQ 17). These effects emerged
at higher stimulus contrasts, and were not evident at baseline. In study 2, we performed a median split by AQ score. There was again a significant interaction between
frequency and group (F4 9g=5.59, p<0.05), with the high AQ group (mean AQ 21) having lower amplitudes at the second harmonic than the low AQ group (mean AQ 10). This
was confirmed by a significant negative correlation between AQ and the second harmonic amplitude at the highest contrast tested (r=-0.21, p<0.05).

Conclusions:

In two studies, we found a reduction in the amplitude of the second harmonic response that was associated with both clinically diagnosed autism, and higher levels of autistic
traits. Second harmonic responses are believed to originate from complex cells in primary visual cortex that code for changes in contrast. This finding might therefore explain
the poorer performance of children with ASC on a contrast discrimination task (Greenaway et al., 2013, Neuropsychologia). We also observed increased first harmonic
responses in individuals with an ASC diagnosis. This is similar to findings in individuals with epilepsy (though none of our participants had ever experienced a seizure), and
may be related to feelings of discomfort elicited by intense visual stimuli. In a companion study, we have found analogous effects in a fly genetic model of ASC, involving
mutations of the sodium-hydrogen exchanger gene, Nhe3. This suggests that the cellular processes mediated by this gene might be responsible for sensory abnormalities
commonly experienced in autism.
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107.006 Adaptive Neural Mechanisms in Individuals with Autism for Integrating Multisensory Real-World Stimuli

P. J. Webster', C. Frum', C. Bauer', A. Kurkowski-BurfZ, N. Mardmomen?®, M. Gray4 and J. W. Lewis’, (1)Neurobiology & Anatomy, West Virginia University, Morgantown,
WV, (2)Occupational Therapy, West Virginia University, Morgantown, WV, (3)Biology, West Virginia University, Morgantown, WV, (4)Psychology, West Virginia University,
Morgantown, WV

Background: Individuals on the autism spectrum can over respond or under respond to every-day sights, sounds, smells, etc. This sensory processing dysfunction is a
pervasive aspect of autism that increases anxiety and negatively impacts language development and social interactions. The ability to appropriately process sensory



information is developed early in life based upon our experiences. After birth our brain learns to integrate what we see and hear so thatinformation comes together in the
correct timeframe, e.g. listening to someone speak while watching their mouth move. It is critical that the brain processes auditory information in synch with the visual
information as this increases attention and is crucial for language development. Individuals with autism have been shown to integrate sensory information, but over a wider
timeframe than their peers. This wider temporal binding window can impact their brain’s ability to benefit from multiple sensory inputs and may contribute to aberrant sensory
processing. Exactly how the brain can be re-organized to process audiovisual interactions remains unresolved.

Objectives: We are using functional magnetic resonance imaging (fMRI) to characterize adaptive cortical mechanisms for processing audiovisual information in high-
functioning individuals with autism. Neuroimaging results will be correlated with behavioral measures of sensory processing and integration. We also sought to use socially
relevant stimuli in order to more precisely examine how the brain responds when processing real-world events in the environment.

Methods: While in the 3T MRI scanner, participants watched a video of someone bouncing a basketball (a socially relevant stimulus). Their task was to press a button when
they perceived the ball to touch the ground. The video included an audiovisual condition (bi-modal; see and hear the action), a visual only condition (uni-modal; only see the
ball dribbled), and a resting condition (baseline control; actor holding basketball). Participants included high-functioning individuals with autism (aged 18-28 years) as well as
individuals without autism matched for age and gender. Brain regions activated during the unimodal and bimodal conditions, relative to the baseline condition, were modeled
using multiple linear regression analyses (NIH AFNI software). Individual datasets were transformed into Talairach coordinate space, and groups were compared and
contrasted across conditions using t-tests.

Results: Both groups showed similar activation in primary auditory and primary visual cortices when processing audiovisual information. However, differences were seen
between the two groups across the two conditions (uni-modal vs. bi-modal; p<0.01, corrected). The group with autism revealed increased activation in portions of cingulate
cortex and middle temporal gyrus compared to individuals without autism. Conversely, individuals without autism showed increased activation in left inferior medial-posterior
insula, which persisted in all individual datasets.

Conclusions: The functional roles of the cortical regions differentially activated provide important clues as to possible adaptive mechanisms that high-functioning adults with
autism are using at a systems level to cope with audiovisual interactions. Correlations between neuroimaging results and sensory profile sub-scores may reveal autism
subtypes that can be explored further.

107.007 Altered Connectivity Between Brain Regions Involved in Social Body Motion (BM) Perception in Adults with Autism: A fcMRI Study

P. Duret’2, M. V. Kujala3, G. Riof', S. Sonié?, D. Meunier?, N. Georgieff‘, M. A. Hénaff, L. Mottron, M.D.", P. Fonlup12 and C. Schmitz2, (1)Centre d’Excellence en Troubles
Envahissants du Développement, Montréal, QC, Canada, (2)Lyon Neuroscience Research Center, Lyon, France, (3)Department of Equine and Small Animal Medicine,
Faculty of Veterinary Medicine, Helsinki, Finland, (4)CH Le Vinatier, Bron, France

Background:

Atypical comprehension of, and attention to social communication are core symptoms characterizing the Autism Spectrum (AS). Among other aspects, social communication
includes processing information provided by body language, or Body Motion (BM). BM can be depicted using point-light displays, a minimalistic presentation of humans in
action. Previous studies evidenced that autistic people were able to recognize simple actions through BM (Paron et al., 2008), but were less accurate when BM carried an
emotional or social content (Centelles et al., 2013). Processing Social BM involves a large set of cerebral regions belonging to the mentalizing (MN) and the Mirror Neuron
(MNS) systems, the basal ganglia and parts of the cerebellum.

Objectives:

We investigated putative autistic vs non-autistic group differences in regional activity and connectivity, in brain regions involved in BM processing. Altered activity and
connectivity were predicted among the components of MN and MNS networks in the AS group, in parallel with superior involvement of the visual regions.

Methods:

Using fMRI, we recorded brain activity when participants watched point-lights videos of two actors either engaged in a Social Interaction (Sl) or moving without interacting
(NSI). Fifteen AS (diagnosed according to the DSM-IV criteria using the ADI-R and/or ADOS) and fifteen non-AS participants matched on age, IQ and gender performed a
SI/NSI recognition task. Groups were compared in terms of behavioral performance, cerebral activity and functional connectivity. The connectivity analysis was performed on
regions of interest (ROI) selected in the functional contrasts based on their reported implication in social BM processing. Regions belonging to the MN, MNS, the striatum and
the cerebellum were included together with visual areas that are known to be over-implicated in visual social and non-social tasks in autism. Clusters detected in each group
were pooled, resulting in one set of ROl which individual time-series were extracted. A General Linear Model was designed to take into account the variations due to the task.
Finally, correlation coefficients were extracted for each pair of ROI, for all-task, and for each condition: SI, NSI, BM (SI+NSI) and Control. Non-parametric statistical tests were
used and False Discovery Rate correction was applied.

Results:

AS were significantly slightly less accurate than non-AS participants to recognize Sl only (93% and 86% correct for non-AS and AS respectively). Functional activations in
non-AS were found in expected regions. The AS group showed sparser activation, with a strong implication of the striatum and primary visual cortex, the latter being
nevertheless under-connected to the other ROl in the connectivity analysis. We also found evidence of atypical MNS involvement in the task and significant under-
connectivity of the medial pre-frontal cortex (MPFC) during social processing. Surprisingly, a striatal over-connectivity was associated with the processing of BM and its social
clues in autism.

Conclusions:

By investigating the neural correlates of BM processing in AS, this work evidenced the use of atypical mechanisms by autistic people, who seemed to rely more on the strong
implication of striatal and visual systems that might compensate for the under-implication of the MPFC in this task.
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107.008 Altered Recruitment of the Brain's Reading Network in Children with Autism Baseline
H. Bednarz, J. O. Maximo, D. Murdaugh and R. K. Kana, University of Alabama at Birmingham, Birmingham, AL

% correct answers

Background: Autism spectrum disorders (ASD) are characterized by language deficits, which often entail difficulties in reading comprehension. Reading consists of decoding
(the ability to translate letters into spoken language) and comprehension (the ability to understand what spoken words mean). While a proportion of children with autism show
intact decoding skills, many exhibit significant deficits in comprehension (Nation et al, 2006). Such deficits may underlie altered recruitment of the language association
cortex. Only a few neuroimaging studies have examined reading comprehension and its underlying neurobiology in autism.

Objectives: To examine the functional integrity of the brain’s reading network in children with ASD and to relate it to their neuropsychological profile.

Methods: Nineteen high-functioning children with ASD and 16 typically developing (TD) control children participated in this study. The participants were matched on age (8-
13 years), gender, handedness, full-scale 1Q, verbal 1Q, and fluency/decoding. Children completed a word similarities task in the scanner, in which they read a set of four
words and determined whether the fourth word was similar to the previous three words presented (e.g. orange, apple, mango, table). fMRI data collected on a 3T Siemens
Allegra scanner were analyzed using SPM12. Brain activation in regions within a previously identified reading network (Koyama et al., 2011) was examined.

Results: A 2-sample t-test revealed significantly decreased activity in ASD children, relative to TD children, in the left superior-temporal gyrus (LSTG), left supramarginal
gyrus/angular gyrus (LSMG/AG), and middle occipital area (p<0.05, 300 voxels). ASD participants had significantly lower reading comprehension scores (M=77.6, SD =
13.3) than TD controls (M=99.7, SD = 14.1); #33) = 4.74, p<.001, as measured by the Gray Oral Reading Test (GORT-4). In addition, the GORT comprehension scores
predicted activation patterns in ASD participants in bilateral frontal and thalamic regions, a trend not seen in TD participants. Similarly, the accuracy of ASD children in the
word similarities task was positively correlated with their GORT comprehension scores (r = 0.559, p <0.05).

Conclusions: Reduced activation in LSTG and LSMG/AG in ASD children may suggest difficulty in phonological as well as semantic processing (Bigler et al, 2007;
Buchsbaum, 2001; Hickok & Poeppel, 2007). Since fluency was relatively intact in our sample, itis possible that ASD subjects used alternate methods to decode the words
(e.g. memorization of words, pattern recognition). The relationship between GORT comprehension and bilateral frontal and thalamic activation in ASD children in our study
may suggest a moderating effect of the thalamus on language comprehension in ASD (Klostermann, Krugel, & Ehlen, 2013). Thus, the results of this study provide evidence
for altered recruitment of language areas in ASD children with intact fluency accompanied by poor comprehension; this may underlie differences in phonological and
semantic processing. These findings have important implications for developing neurobiologically informed and targeted reading interventions in ASD.

107.009 Altered Timing of Event Related Potentials in the Praxis Network of Children with High Functioning Autism

D. McAuliffe’, T. L. Johnson?, M. Hallett®, N. E. Crone®, A. Pillai’, S. H. Mostofsky® and J. B. Ewen®, (1)Kennedy Krieger Institute, Baltimore, MD, (2)Neurology and
Developmental Medicine, Kennedy Krieger Institute, Baltimore, MD, (3)National Institute of Neurological Disorders and Stroke, Bethesda, MD, (4)Neurology, Johns Hopkins
University School of Medicine, Baltimore, MD, (5)Johns Hopkins School of Medicine, Baltimore, MD, (6)Kennedy Krieger Institute/JHUSOM, Baltimore, MD

Background: Autism Spectrum Disorders (ASD) cardinally affect social and cognitive function, but motor domain deficits are also prominent and offer a well characterized
window to observe altered brain physiology. Performance of learned skill movement — praxis — is deficient in children with ASD and is correlated with deficiencies across
other domains. Altered connectivity hypotheses suggest information transmission may be impaired in ASD; specific hypotheses, such as slowed transmission, however, have
rarely been tested directly. EEG can shed light on the timing and activation of left central and parietal regions that constitute the praxis network.

Objectives: To identify timing differences in various components of the praxis network in ASD, during tool-use motor preparation and pantomime (execution), using event-
related potentials (ERPs).

Methods: 25 children with high functioning autism (HFA) and 33 typically-developing (TD) controls, aged 8-12 years, pantomimed the use of tools while EEG was recorded.
Each participant observed a picture of a tool for 3 seconds and then was signaled to pantomime the tool use for 3 seconds. Event related potentials (ERPs) were time locked
to the onset of stimulus picture, with the Prepare phase computed at 0-1s and the execution phase at 3-4s relative to the stimulus picture onset. The signal was analyzed in 2
channels each from left parietal (LP1, LP2) and 2 from left central (LC1, LC2) scalp regions. Timing of ERPs was assessed using rectified area latencies, calculated using
time to reach 50% of total area within the praxis tool Prepare and Execution windows. Post hoc,we examined relative latencies between parietal and central regions.
Results: We first examined group differences in mean latencies of each of the 4 channels, separately in both Prepare and Execution phases. Only one of the left central
channels (LC1) showed significant group differences, and only during Execution: children with HFA showed slower activation by an average of 67ms (p = 0.03). Post hoc, we
found that LC1 activation followed LP1 (77ms, p = 0.04) activation significantly during the Execution in the HFA group. No parietal-central lag differed from zero in the TD
group.

Conclusions: In children with HFA, activation of central, motor regions during tool-use gesture pantomime was delayed compared with controls. Further, controls showed
zero-lag parietal-central activation, whereas children with HFA showed a significant delay in central activation compared with parietal regions. These findings are consistent
with the literature that suggests slowed transmission in the central nervous system in ASD. These findings motivate further studies of information transfer characteristics in
ASD and their relationship to clinical findings.
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Figure 1: Panels A-D show the grand averaged ERP for the left parietal (LP1, LP2) and left
central (LC1, LC2) channels. The vertical bars indicate the measured mean 50% fractional
area latency. Highlighted regions are the Preparation phase (blue, 0-1s) and the Execution
phase (purple, 3-4s). The only group difference was in LC1, with HFA showing significantly
delayed activation in this central channelin Execution, compared with controls.

Panel E shows the relative latency differences between the significant central channel (LC1)
and the two parietal channels (LP1, LP2). LC1-LP1 in the HFA group was significantly different

107fro mtmdl&g.Memory—F{elated Brain Activation and Connectivity in Adolescents with Autism §pénld1'mr5ign ificance p<0.05.

K. R. Bellesheim’, J. P. Stichter?, K. E. Bodner'-3, J. L. Sokoloff' and S. E. Christ’, (1)University of Missouri, Columbia, MO, (2)Department of Special Education, University of
Missouri, Columbia, MO, (3)Department of Health Psychology, Thompson Center for Autism and Neurodevelopmental Disorders, Columbia, MO

Background: Recent studies have reported atypical functional brain connectivity (i.e., correlations in neural activity between brain regions) in individuals with autism
spectrum disorder (ASD; Koshino et al., 2005; Cherkassky et al., 2006). Research on healthy non-ASD individuals suggests that the degree of functional connectivity
between brain regions is often not static but rather varies as a function of the task being performed. For example, when transitioning from a period of rest to the performance
of a working memory task, the synchronization of activity within the ‘working memory’ network of brain regions may increase. One such working memory-related region is the
leftintraparietal sulcus (IPS), which previous research suggests is a ‘core’ critical region for working memory (Cowan et al., 2010).

Objectives: The goal of the present study was to evaluate potential ASD-related disruptions in patterns of rest-based and task-based activation and interrelations involving
the left IPS. To accomplish this, functional activation and psychophysiological interaction (PPI) connectivity analyses were utilized in individuals with and without ASD during
rest and during performance of a non-verbal working memory task.

Methods: A sample of 19 adolescents with ASD (mean age = 13.1 yrs; range: 11-15 yrs) and 21 typically developing adolescents without ASD (mean age = 13.2 yrs; range:
11-16 yrs) participated. Functional MRI scans were obtained while participants completed two conditions (2-back and 0-back) of an n-back non-verbal working memory task
using a series of novel face stimuli. Each participant completed two functional runs, with each including 6 counterbalanced task epochs (3 per condition). PPl connectivity
analysis was conducted to assess for differences in patterns of functional connectivity between a seed region, the left IPS, and the rest of the brain during task versus rest
periods.

Results: Whole brain analysis revealed several regions-of-interest (ROls) demonstrating significant condition (0-back and 2-back) x group (ASD and non-ASD) interactions
in neural activation. ROls included the left IPS, left ventrolateral prefrontal cortex, right superior temporal cortex, and left fusiform gyrus [F(1,38) > 7.94, p < .005 cluster-
thresholded, in all instances]. A significant PPl was observed between the left IPS and the anterior cingulate cortex (ACC) [F(1,38) = 14.59, p< .005 thresholded]. Whereas the
non-ASD group showed a decrease in functional connectivity between the aforementioned regions during task performance compared to rest, the ASD group showed the
opposite pattern (increased connectivity during task compared to rest).

Conclusions: Consistent with past neuroimaging studies, individuals with ASD demonstrated altered neural activation and functional connectivity compared to individuals
without ASD both during a non-verbal working memory task and during resting period. Results of the current analysis further suggest ASD-related disruptions in the extent to
which connectivity between regions changes as a function of task demands. Further analyses will examine the potential relationship between this phenomenon and
cognitive, social, and behavioral functioning.

107.011 Amygdala Hyperconnectivity during Adaptive Executive Control of Social Information Processing in Autism Spectrum Disorders (ASD) Children

J. B. Cherry’, X. You?, R. Ludlum®, W. D. Gaillard?, L. Kenworthy* and C. J. Vaidya®, (1)Psychology, Georgetown University, Washington, DC, (2)Children's Research
Institute, Childrens National Medical Center, Washington, DC, (3)Department of Psychology, Georgetown University, Washington, DC, (4)Children’s Research Institute,
Children's National Medical Center, Rockville, MD, (5)Georgetown University, Washington, DC

Background:

Social communication, an area of impairment in ASD, involves dynamic interaction between social information processing (e.g., eye gaze) and flexible executive control of
actions in the service of goals. We have reported that ASD children engage a more widespread network of regions connected to the amygdala during executive control of
social cues in a novel Stroop-like interference task, suggesting difficulty suppressing emotional reactivity during executive control (Murphy etal.,2012). Here, we examine
context-adaptation reflecting dynamic executive control of social cues, manifested in trial-to-trial adjustments in control evoked by variable proportion of incongruent and
congruent trials — higher adjustment is needed in a block of 25% incongruent and 75% congruent trials relative to a block with 75% incongruent and 25% congruent trials.
Such adaptive executive control is reflective of real-world social interaction.

Objectives:

To examine amygdala functional connectivity during adaptive executive control of socially significant information processing in 7-14 year-old ASD and control children.
Methods:

Imaging was performed at 3T in 73 children (age, gender, and IQ matched 38 ASD, 35 controls) during 2 runs of the Stroop-like task requiring a left/right handed response to
the direction indicated by a word (LEFT or RIGHT) positioned on the nasion of faces appearing in color with neutral facial expression. Across trials, eye-gaze direction varied
such that relative to the target word, it was either congruent (leftward gaze and “LEFT” word) or incongruent (leftward gaze and “RIGHT” word). Unbeknownst to the subjects,
the proportion of incongruent (I) and congruent (C) trials varied across blocks (251-75C%; 501-50C%; 751-25C%) with jittered trials within blocks to allow selective averaging
of incongruent and congruent trials.

Images were slice-time and motion-corrected, normalized and resliced to 3mm, smoothed with 8mm FWHM and using stringent motion-criteria retained 38 children (16 ASD,
22 controls). Functional connectivity was analyzed using psychophysiological interaction in SPM8, for right and left amygdala ROIls based on the AAL brain atlas, separately
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for Incongruent and congruent trials. Regions showing differences between ASD and control groups for 251-75C% vs. 751-25C% contrast were identified with a whole-brain
ANOVA in SPM 8 (p < .05 Monte Carlo corrected; p<.001, k=24 voxels).

Results:

Performance was slower for incongruent than congruent trials indicating interference suppression associated with greater executive control. Interference was higher for 25I-
75C% relative to 751-25C% blocks but did not differ by group. For both left and right amygdala, connectivity was greater in ASD than control children for incongruent trials,
with right superior temporal sulcus and precuneus, important for gaze processing. Additionally, left amygdala also had greater connectivity with bilateral supplementary motor
and striatal regions, involved in response inhibition and superior and inferior parietal cortex involved in spatial attention. Connectivity for congruent trials did not differ
between groups for the left amygdala, but was greater with the left lingual gyrus, a visual processing region in ASD than control children.

Conclusions:

These findings draw attention to hyperconnectivity of the amygdala with striatal and temporo-parietal regions as loci of network disturbances contributing to social interaction
difficulties in ASD.

107.012 An Analysis of Resting EEG Data in Infants at High-Risk for Developing ASD
T. Y. Kim, A. Naples, M. Rolison and J. McPartland, Child Study Center, Yale School of Medicine, New Haven, CT

Background:

Clinical diagnoses of autism spectrum disorder can be made as early as two years of age, but experimental evidence suggests that atypical patterns of attention and brain
activity in infants who later develop autism may be presentin the first months of life. Measurement of EEG in infancy provides a direct, non-invasive measure of cortical
activity. Differences in EEG spectral power during rest have successfully discriminated children with ASD from controls and have been shown to correlate with clinical
characteristics. Recent studies suggest that ASD can be characterized by atypical neural oscillations, such as decreased alpha power and increased theta power in adults
relative to children. By measuring resting brain activity in infants at high (HR; older sibling with ASD) and normal risk (NR; no family history of ASD) for ASD, it may be
possible to identify anomalous brain activity preceding emergence of behavioral symptoms.

Objectives:

The current study compared resting EEG spectral power in 6-24 month old HR and NR infants to assess (a) overall oscillatory power differences and (b) patterns of relative
power within groups. We further assessed different patterns of age-related change in the EEG between groups.

Methods:

In a longitudinal design, HR (n = 28, 46 sessions) and NR (n = 21, 31 sessions) infants were assessed at 6, 9, 12, and 24-months of age. EEG was recorded for 2 minutes
with a 128-channel Hydrocel Geodesic Sensor net while infants observed bubbles blown by an experimenter. Data from electrodes over frontal scalp were processed with
Netstation v4.5 through a first-order high-pass filter, a 100 Hz low-pass filter, and segmented into 120 1s epochs hand-edited for artifacts. The cleaned data was subjected to
a Hann window and spectral power was estimated using a Fast Fourier Transform.

Results:

Preliminary analyses indicated that the ratio of alpha-to-theta (HR mean = -.4330, NR mean =-.3751, mean difference = .05787, p = .024) and the ratio of alpha-to-beta
power (HR mean =.2671, NR mean = .3083, mean difference = .04121 in direction of NR, p = .017) differed between HR and NR infants. In NR infants, power in the beta
frequency band was significantly correlated with age (r=.366, p = .043) but notin HR infants (r=.099, p = .513). Ongoing analyses explore patterns of coherence across
scalp regions.

Conclusions:

Results indicate different patterns of oscillatory brain activity with different maturational trajectories in HR versus NR infants. HR infants displayed decreased levels of alpha
relative to both beta and theta activity. The lack of developmental change in beta activity in HR infants suggests atypical maturation of feedback connectivity in children at a
higher risk of ASD. By identifying differences in neural oscillations in early life before behavioral symptoms emerge, differences in oscillatory power have the potential to
serve as early biomarkers of ASD, as well as to provide insight into neural mechanisms of ASD that may inform novel forms of early intervention.

107.013 An Effective Connectivity Approach to Autism Spectrum Disorders

S. Vettori’3, D. Marinazzo?, B. Boets"3 and R. Siugzdaite®*, (1)Child and Adolescent Psychiatry, KU Leuven, Leuven, Belgium, (2)Data analysis Department, Ghent
University, Gent, Belgium, (3)Leuven Autism Research consortium (LAuRes), KU Leuven, Leuven, Belgium, (4)Experimental psychology department, University of Ghent,
Ghent, Belgium

Background:

Many neuroimaging studies indicate that autism spectrum disorders (ASD) are characterized by aberrant functional connectivity. However, the nature and directionality of
these aberrant connections remain largely unknown and under-investigated.

Objectives:

With a novel combination of advanced neuroimaging data analysis methods, we aim to understand the directionality of these aberrant functional connections.

Methods:

We used resting state fMRI data of the Autism Brain Imaging Data Exchange database (ABIDE) from 21 participants with ASD and 21 IQ-matched typically developing (TD)
children (age range: 7-12 years). First, we used functional connectivity density mapping (FCD), a whole-brain data-driven method, to identify local and global differences in
functional connectivity density between resting-state fMRI data of the ASD and the TD group. Then we used partially conditioned Granger causality analysis to investigate the
directionality of those connections that showed group differences in functional connectivity density. With this method, a reliable estimate of group differences in directed
connectivity was obtained.

Results:

Local and global functional connectivity density mappings reveal clusters with more dense short-range local and global connections in four subcortical and five frontal
regions in the ASD group, as compared to the TD group. Granger causality indicates that both the incoming and the outgoing information flow is increased in ASD in 7 of
these 9 regions. However, in the right caudate and the left inferior frontal gyrus (two regions known to be involved in ASD), the incoming information flow is higher than the
outgoing flow in ASD, while this pattern is reversed in the TD group.

Conclusions: With a novel combination of advanced neuroimaging data analysis methods, we investigated differences in dynamical functional connectivity and in the
directionality of information flow between children with ASD and TD controls. For the right caudate and the left inferior frontal gyrus (relevant for respectively sensorimotor
control and language processing), we found that children with ASD show more incoming and less outgoing functional connections than TD controls. Accordingly, this may
indicate that information from these two regions is less transferred to control other regions in a top-down manner, which may relate to deficits in sensorimotor control and
language processing in ASD. We conclude that this pattern of inverted effective connectivity in right caudate and left inferior frontal gyrus in ASD may explain some of the
inconsistencies in the literature, and that this novel finding provides important insights in the neurobiological origin of ASD.

107.014 Attention and Brain Response during Simulated Social Interactions in ASD
A. Naples, M. Rolison, J. H. Foss-Feig, K. K. Stavropoulos, T. Winkelman and J. McPartland, Child Study Center, Yale School of Medicine, New Haven, CT

Background:

Difficulties with eye-contact represent some of the earliest observable symptoms of autism spectrum disorder (ASD). While difficulties with eye-contact are clinically
diagnostic, experimental investigations of gaze processing have yielded mixed results. Prior work has focused primarily on experiments in which individuals with ASD
passively observe faces. Our preliminary work assessing response to mutual gaze has revealed ERP markers of eye-contact. The N170 and P300, temporally early
electrophysiological components, show variability in response to shared gaze that track with clinical characteristics. Further, eye movements to interactive faces distinguish
between groups and reflect variability in the clinical phenotype.

Objectives:

To investigate neural processing of interactive eye-contact; investigate attention by measuring eye-movements during interaction with an onscreen face; and evaluate the
relationship between neural and attentional markers of eye-contact and clinical characteristics.

Methods:

ERPs were recorded from 44 children with ASD (M =14.5 years, mean IQ =103) and 44 controls (M =13.7 years, mean IQ=107) using a 128 electrode Geodesic Net. Eye
movements were recorded with an SR-Research Eyelink 1000 integrated with EEG recording. Through co-registered and time-locked ET and EEG, the experiment was
controlled by participant gaze. Trials began with a centrally presented face displaying direct or averted gaze. Contingent upon participant fixation, the face responded by
either looking at (eye contact) or away (averted gaze) from the participant. ERPs were time-locked to face movement.

Results:

Preliminary analyses of eye-tracking data using linear mixed models indicated that, when initially looking to faces, individuals with ASD show longer gaze latency than
controls [B =83.10, p =.02], but an interaction between condition (gaze direction) and group [B =49.5 p=0.08] revealed that control participants looked more slowly to faces
showing averted gaze. Region of interest analyses indicated that children with ASD looked less to the left eye of the face [B = 40.0, p = .06]. Analyses of pupil size revealed
an interaction [B = 4.1, p = .06], such that individuals with ASD exhibited pupil dilation following direct gaze whereas controls exhibited constriction. Preliminary analyses of
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ERP data revealed that averted gaze elicited a more positive P300 in both groups [p < .05], although an interaction revealed that increasing levels of anxiety predicted more
positive P300s for direct gaze [B = 0.063, p= 0.06]. Analyses in progress investigate brain response to mutual gaze and the relationship between attentional dynamics and
clinical characterization.

Conclusions:

We demonstrate an electrophysiological marker of reciprocal gaze perception that is sensitive to clinical characteristics and a pattern of attenuated attention, but increased
arousal, to direct gaze in individuals with ASD. Our ERP findings suggest that direct gaze perception is associated with anxiety regardless of group assignment.
Relationships between pupillary dilation and anxiety suggest that mechanisms of arousal associate with social brain response and reflect meaningful variability in the clinical
phenotype. By linking both eye-tracking and EEG during social interactions, we can gain insight into the complex interrelationship between attention and brain response to
social information during the course of an interaction.

107.015 Atypical Functional Heterogeneity of the Right Temporo-Parietal Junction in Autism Spectrum Disorders
D. Moraczewski' and E. Redcayz, (1)University of Maryland, College Park, MD, (2)Department of Psychology, University of Maryland, College Park, MD

Background:

The right temporo-parietal junction (rTPJ) sits at the border of the dorsal and ventral attention and fronto-parietal networks. This region is associated with increased activation
during social-cognitive and attention tasks in neurotypical (NT) individuals, whereas individuals with ASD display atypical activation. Deficits in these behaviors are a core
phenotype of ASD, thus the rTPJ is a crucial region to understand the relationship between brain and behavior in this disorder. In NT, the rTPJ displays a heterogeneous
organization of distinct sub-regions, each of whom show differential task activation and intrinsic functional connectivity. This functional organization has also been shown to
specialize with age. Thus, regional heterogeneity may reflect optimal age-related local and network-wide specialization for efficient task engagement. Atypical specialization
of this region in ASD may contribute to the social and attention deficits seen in the ASD phenotype. However the relationship between heterogeneity of the rTPJ and the
behavioral deficits in ASD are unknown.

Objectives:

The objectives of the current study are to compare intrinsic rTPJ heterogeneity in NT and ASD. We also examine regional organization for age-related changes and
relationships with diagnostic assessment scores in the ASD group.

Methods:

We used a large, multi-site sample (N =240, 107 ASD) of NT and ASD resting-state data from the Autism Brain Imaging Database Exchange. We started with a rTPJ region
defined within the default mode network from the Yeo et al., 2011 functional atlas and progressively dilated the original ROI three times in order to progressively expand the
borders into other networks. Then, using principal component analysis, we extracted the percent variance explained by the first eigenvector of time-series at each ROl level
as a measure of regional heterogeneity (i.e., reduced percent variance is associated with greater heterogeneity). We expect this measure to be inversely related to ROl size,
a pattern that highlights increased heterogeneity as the ROl expands. However, we hypothesize that the ASD group will show less heterogeneity compared to the NT group,
suggesting less functional specialization. We then examined regional heterogeneity for age-related changes and relationships with diagnostic scores in ASD.

Results:

A within-group main effect was detected for ROI size (F(3,948) = 5.04, p < .002), which demonstrates that region dilation yields increased heterogeneity. Between-group
differences were only detected at the largest two ROlIs (second dilation: #240) = 1.95, p < 0.05; third dilation: {240) = 2.17, p < 0.03) showing that the ASD group displayed
less heterogeneity at the largest two ROl sizes. No relationship was detected with respect to age. Also, no relationships with diagnostic scores were detected, however there
was large variability between sites.

Conclusions:

We found that as region size increased, regional heterogeneity decreased in both groups. In addition, the ASD group displayed less heterogeneity than the TD group in the
largest two ROl dilations. This suggests that there may be less functional specialization at the network borders surrounding the rTPJ, which could have important implications
for understanding brain organization in ASD.
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Figure 1: A. Starting with the original rTPJ region of the default mede network from Yeo, et al., 2011, we dilated the ROI 3 times
(black outlines) in order to capture the borders of other resting-state networks (see color legend for network specification). B.
Percent variance explained by the first eigenvector of time-series from each ROI is shown by group. Lower variance denotes greater
heterogeneity. Bars denote standard error. Significant between-group differences using Welch’s t are denoted with * (Dilation 2:
#{240) = 1.95, p < 0.05; Dilation 3: #(240) =2.17, p < 0.03).

107.016 Atypical Intrinsic Functional Connectivity of Core Face Perception System Is Associated with Symptom Severity in ASD
W. Zhao', I. Fishman®, R. J. Jao Keehn? and R. A. Miiller?, (1)Psychology, San Diego State University, San Diego, CA, (2)San Diego State University, San Diego, CA

Background: One of the core symptoms of Autism Spectrum Disorder (ASD) is a deficit in social communication. Individuals with ASD have impairments in face processing, a
crucial component of reciprocal social interactions, including deficits in gaze processing and face identification. Face processing relies on the core face perception system,
which includes the fusiform face area (FFA), occipital face area (OFA), and the posterior superior temporal sulcus (pSTS).

Objectives: Given the observed deficits in face perception in ASD and the prevalent theory that ASD is a disorder of network dysfunction and abnormal brain connectivity, we
examined the functional network organization of the core face perception system in children and adolescents with ASD using intrinsic functional connectivity (iFC).

Methods: We performed whole-brain iFC analysis using bilateral FFA, OFA and pSTS as seed regions (Tahmasebi et al., 2012) in 35 children and adolescents with ASD
(aged 8-17 years) and 36 typically developing (TD) participants matched for age, gender, IQ, and in-scanner head motion.
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Results: Between-group comparisons revealed two main clusters of differential iFC shared across most seeds. Underconnectivity (ASD < TD) with the right IFG, part of the
extended face perception system (Fairhall & Ishai, 2007), was found for bilateral FFA, right OFA, and bilateral pSTS seeds. The degree of underconnectivity between right IFG
and right FFA, and between right IFG and right OFA was correlated with ADOS-2 Total scores, such that weaker connectivity, compared to TD, was associated with greater
symptom severity. Overconnectivity (ASD > TD) with the PCC was found for the bilateral FFA and OFA seeds. Additionally, right FFA seed also yielded overconnectivity in or
close to default mode network (DMN) nodes, including the mid orbital gyrus and bilateral angular gyri. The extent of overconnectivity between right FFA and DMN regions
was also correlated with ADOS-2 Total scores: Individuals with ASD with greater connectivity between right FFA and DMN regions had more ASD symptoms.

Conclusions: Our findings indicate atypical iFC patterns of core face perception regions in children and adolescents with ASD. Individuals with ASD exhibited reduced
segregation between the core face perception system and out-of-network regions, such as the DMN, and reduced integration between the core and extended face perception
systems. The link between increased ASD symptomatology and atypical connectivity patterns of the core face perception system suggests that compromised face perception
network integrity may contribute to social communication deficits observed in ASD.

107.017 Atypical Novelty Detection ERP Responses Associated with Genetic but Not Idiopathic ASD Etiologies
C. M. Hudac, T. DesChamps, S. J. J. Webb and R. Bernier, University of Washington, Seattle, WA

Background: Recurrent disruptive likely gene disrupting (LGD) mutations such as CHD8 and DYRK1A have been implicated as contributing to approximately 10% of autism
spectrum disorders, (ASD; lossifov et al., 2014). To better describe the known genetic and phenotypic heterogeneity in ASD, recent work has begun to target specific neural
phenotypes related to specific genotypes. One such study integrating a “genetics-first” approach with cognitive neuroscience discovered unique social phenotypes related to
genetic and idiopathic etiologies of ASD (Hudac et al., 2015). However, it is still unclear how genetic disruptions impact associated aspects of ASD, such as cognitive delay.
Objectives: We aimed to characterize the neural patterns associated with idiopathic and genetic ASD etiologies during an auditory oddball task that is known to capture both
attention orientation and novelty processing mechanisms. Recruitment targeted children with ASD who had completed genetic testing in prior studies and either had a known
ASD-associated truncated likely gene-disrupting mutation (LGDM; Sanders et al., 2015; lossifov et al., 2014) or no LGDMs (ldiopathic). Prior studies have found that children
with ASD exhibit attenuation of the P3 component in response to novel and infrequent stimuli (e.g., Salmond et al., 2007; Donkers et al., 2015). However, we hypothesized
that children with ASD with distinct genetic etiologies may showcase differences in neurophysiological functioning.

Methods: Gender-matched children age 6 to 18 (M=13.5 years, SD=2.5) were enrolled in the LGD Mutation group (n=11, ASD with LGDM), ldiopathic group (n=12, ASD
without LGDM), or the Typical development group (n=11, no ASD). During electroencephalography acquisition, children watched a video of a trip to the zoo while passively
attending to frequent tones, infrequent tones, and novel sounds (adapted from Salmond et al., 2007). Tone stimuli (1000 or 750 Hz) were counterbalanced between subjects.
Maximum amplitude at scalp electrode clusters around C, and F, were extracted for the P300 component (180-350 ms). We focused on difference comparisons for attention
orientation (infrequent minus frequent) and novelty detection (novel minus frequent).

Results: Repeated measures general linear models (SPSS 19) indicated an interaction between region, condition, and group, F(2,17)=8.50, p=.024, such that the LGDM
group exhibited a reduced P300 novelty detection responses (i.e., a smaller response after accounting for the response to the frequent tone) at C, compared to TYP children,
(difference = 4.26 uV, SD = 1.5, p = .031). There were no significant amplitude differences between the Idiopathic and TYP groups at F, or C, for either attention orienting or
novelty detection comparisons (p’s>.17).

Conclusions: Here, children with idiopathic ASD and those with LGDMs exhibit typical patterns of attention orienting. However, children with ASD and a LGD mutation have
reduced novelty detection responses, compared to typically developing children. These results indicate that the contribution of genetic etiology on functional neural
mechanisms in ASD may impact specific cognitive functions more so than others.
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Figure 1. Event-related potentials waveforms for LGD M, Idiopathic, and
Typical development groups at central electrodes for frequent tone (black),
infrequent tone (blue), and novel sound (red) conditions for the C, region.
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Figure 2. Novelty detection response (novel sounds minus frequent tones) are
plotted for each group for the C, region. Individual responses for children in
the LGDM group are annotated with each child’s corresponding gene event.
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107.018 Atypical Pattern of Frontal EEG Asymmetry to Direct Gaze in Young Children with Autism Spectrum Disorder

A. KyIIiainen’, T. M. Helminen’, J. Lauttia’, S. Yrttiaho, K. Eriksson?, J. K. Hietanen® and J. M. Leppénenz, (1)University of Tampere, Tampere, Finland, (2)School of
Medicine, University of Tampere, Tampere, Finland, (3)School of Social Sciences and Humanities / Psychology, University of Tampere, Tampere, Finland

Background:

It has been suggested that another person’s direct gaze is not socially motivating for individuals with autism spectrum disorder (ASD) and therefore they ignore it. This
assumption has gained psychophysiological support from previous findings indicating that, contrary to typically developing children, children with ASD did not show greater
relative left-sided, approach-related frontal EEG activity to direct gaze in comparison to shut eyes. Relative right- and left-sided asymmetries in the frontal alpha-band EEG
activity have been associated with activation of the avoidance- and approach-related motivational brain systems, respectively. The children in the previous study were,
however, school-aged and high-functioning children with ASD, leaving it open whether a similar pattern of responses would be observed already at an earlier age, and
whether the findings could be generalised to low-functioning ASD.

Objectives:

The aim of the study was to investigate motivation-related brain responses to direct gaze in young, low-functioning children with ASD. In order to ensure that the possible
abnormal findings were autism-specific, we also investigated an IQ-matched comparison group of children without ASD in addition to a normative comparison group of age-
matched typically developing children.

Methods:

Twenty young (2.5-5.5 years of age) children with ASD, 20 typically developing children and 18 children with developmental delay without ASD participated in the study. The
frontal alpha-band EEG (EGI Geodesic 128 channel system) activity was measured whilst the children viewed photos of faces with direct or downcast gaze and cars pictured
from front or back view. On each trial, the stimulus was static for the first 2 seconds and then loomed towards the child for 3 seconds, creating an impression of an
approaching person (or a car). Frontal EEG asymmetry was analysed separately to the static and moving phases of the stimuli.

Results:

The results showed that the typically developing children showed greater approach-related frontal EEG activity to direct gaze compared to downcast gaze. In children with
ASD, the downcast gaze elicited greater approach-related frontal EEG activity compared to the direct gaze. In the children with developmental delay without ASD, there was
no significant difference between the gaze conditions in the frontal EEG activity. These patterns of activity were obtained for the moving but not static phases of the stimuli.
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Conclusions:

The pattern of frontal EEG activity to direct gaze was differentin children with ASD compared to the other groups. The findings suggest that the lack of normative approach-
related motivation towards another person’s direct gaze is evident early in the autistic development. It also strengthens the role of eye contact in abnormal social
development of children with ASD. Interestingly, the dynamic stimuli seemed to be more sensitive than static stimuli to reveal differences in the motivation-related brain
responses.

107.019 Atypical Pupillary Light Reflex in 2 — 6 Year Old Children with Autism Spectrum Disorders

D. M. Dinalankara’, J. H. Miles?, T. N. Takahashi® and G. Yao', (1)University of Missouri, Columbia, MO, (2) Thompson Center at the University of Missouri, Columbia, MO,
(3)University of Missouri Thompson Center for Autism & Neurodevelopmental Disorders, Columbia, MO

Background: Atypical pupillary light reflex (PLR) was previously observed in children age 6 — 17 years with autism spectrum disorders (ASDs). Abnormal PLR parameters
were also reported in “high risk” 10-month-old infants who have siblings diagnosed with ASD. However, the group differences in PLR parameters appeared to be age
dependent. To better understand the age effect, there is a need to evaluate PLR in children 2 — 6 years old, which is lacking in the literature.

Objectives: To investigate whether atypical PLR parameters also existin 2 — 6 year old children with ASD.

Methods: Pupillary light reflex was measured in 55 children with ASD (54.1+16.2 months) and 54 children in the typical development (TD) group (55.0+17.8 months). Tests
were conducted using a remote PLR device under two room illuminance levels: 5.6 lux (L1) and 2.7 lux (L2). We measured the following PLR parameters: baseline pupil
radius, PLR latency, constriction, and constriction time. In addition, a questionnaire was used to evaluate symptoms related to autonomic nervous system (ANS) and their
potential correlations with PLR parameters. A mixed model was used to study the group, age-group, and illuminance level effect on PLR parameters. Linear regression was
used to investigate the change of PLR parameters with age.

Results: The mixed model indicated a significant group effect (Fy 295=31.10, p<0.0001) and age effect (F1 205=21.37, p<0.0001) on the PLR latency. Overall PLR latency
was longer in the ASD group than in the TD group; the latency in ASD group was 246.17 + 18.20 msin L1 and 261.27 + 15.74 ms in L2 whereas it was 235.76 + 16.01 ms in
L1 and 248.05 + 12.64 msin L2 in the TD group. Linear regression confirmed that PLR latency decreased with age in the TD group (r=-0.41, p=0.0026 in L1 and r=-0.31,
p=0.023 in L2) and baseline pupil radius increased with age in the TD group (r=0.36, p=0.0084 in L1 and r=0.28, p=0.042 in L2). However these age trends were not
observed in the ASD group (p>0.05 in L1 and L2). There was a significant difference between the ASD and TD groups in the averaged ANS score (tgg=6.85, p<0.0001). Two-
way ANOVA indicated a significant interaction between the group (ASD vs. TD) and abnormal ‘sweat’ symptoms on PLR constriction (Fq 199 =9.84, p=0.0022 in L1 and

Fy 102=7.63, p=0.0068 in L2).

Conclusions: Atypical PLR parameters were also observed in 2 — 6 year old children with ASD. In the TD group, PLR latency decreased with age and baseline pupil radius
increased with age; whereas these trends were not observed in the ASD group. Children with ASD showed more symptoms of autonomic nervous system dysfunction. We
observed an association between abnormal sweating and PLR constriction in the TD group but notin the ASD group.

107.020 Auditory Statistical Learning in Children with ASD Relates to Verbal 1Q: An ERP Study

C. DiStefano’, E. Baker?, J. McCracken® and S. S. Jeste?, (1)University of California, Los Angeles, Los Angeles, CA, (2)UCLA Center for Autism Research and Treatment,
Los Angeles, CA, (3)UCLA Semel Institute for Neuroscience & Human Behavior, Los Angeles, CA, (4)Semel Institute for Neuroscience and Human Behavior, David Geffen
School of Medicine, University of California, Los Angeles, Los Angeles, CA

Background:

Approximately 30% of children with autism spectrum disorder (ASD) remain minimally verbal (MV) despite receiving intervention (Anderson et al., 2007). Examining
cognitive skills that underlie language learning may help reveal reasons for this impairment. One crucial precursor to language development is auditory statistical learning
(ASL), where infants are able to detect word boundaries by determining transitional probabilities between syllables in the speech stream (Kuhl, 2004). Although impaired
ASL in high-functioning children with ASD has been documented using fMRI (Scott-Van Zeeland et al., 2010), no studies have examined ASL in minimally verbal children.
Electroencephalography (EEG) represents an ideal methodology for studying this population because it gathers information about cognitive processing without requiring
overt responses.

Objectives:

Evaluate ERP evidence of ASL in MV and verbal children with ASD, compared with typically developing children. Examine the relationship between ASL and language
ability.

Methods:

30 children with ASD (17 MV; age 5-10) and 7 age-matched TD children participated in an ASL event-related potential (ERP) paradigm. Participants heard a 4-minute
acoustic stream of 4 pseudo-words (constructed from 12 syllables), followed by a test phase in which pseudo-words (high transitional probabilities between syllables) were
interspersed with non-words (low transitional probabilities). The mean ERP amplitude 400-600ms after word offset was calculated for each condition, for 4 regions of interest
(ROI; left/right, frontal/temporal). ASD group analysis was performed using repeated measures ANOVA, with correlations to examine relationship between ERP results,
verbal and non-verbal IQ. ERP results were directly compared across groups (verbal ASD, MV ASD, TD) using t-tests.

Results:

Repeated measures ANOVA yielded a main effect of region (F=5.01, p=.007) but no condition effect or region-by-condition interaction, indicating that ASD participants as a
group did not show ERP evidence of ASL. Group comparisons showed that the MV ASD group showed significantly larger amplitude differences in: left frontal ROl compared
with verbal ASD (t=-2.5, p=.02), left and right temporal ROI compared with TD (=2.23, p=.04; t=3.11, p=.005). There were no significant differences between verbal ASD and
TD groups. Amplitude difference was negatively correlated with VIQ (r=.46, p=.01), but was not related to NVIQ or chronological age.

Conclusions:

There is variability across individuals with ASD in the magnitude of their ERP response to an ASL paradigm, where participants with a lower VIQ show more condition
differentiation. TD participants performed similarly to verbal ASD participants with neither group differentiating conditions. ASL may be a more immature process, and so not
reliably detectable in participants with a higher developmental age. Minimally verbal children with ASD may continue perform this cognitive process but fail to develop other
necessary cognitive-linguistic processes. Because ERP evidence of ASL is related to VIQ but not NVIQ, it is likely related specifically to language ability rather than overall
developmental level. Research including a mental age matched comparison group as well as longitudinal research is necessary to fully interpret these findings. Further
research into ERP correlates of ASL as well as other language-related cognitive processes will further elucidate pathways to language impairment in minimally verbal
children with ASD.
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Amplitude difference between conditions is negatively related to VIQ (r=-.50,
p=.005) and remains significant when the two participants with the highest
difference values (possible outliers) are removed (r=-.46, p=.01).

Figure 2: Group Comparisons of Absolute Value Amplitude Difference By Region
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The minimally verbal ASD group showed significantly larger amplitude differences
in: left frontal ROI compared with the verbal ASD group (t=-2.5, p=.02), left temporal
ROI compared with the TD group (t=2.23, p=.04) and right temporal ROI compared
with the TD group (t=3.11, p=.005). There were no significant differences between
the verbal ASD and TD groups.

107.021 Baseline EEG Recordings in Young Children with ASD: Stimulus Type Matters

X. A. Tran’,| E. Baker?, J. Frohlich®, S. Huberty* and S. S. Jeste®, (1)Semel Institute of Neuroscience and Human Behavior, David Geffen School of Medicine, University of
California Los Angeles, Los Angeles, CA, (2)UCLA Center for Autism Research and Treatment, Los Angeles, CA, (3)Semel Institute for Neuroscience and Human Behavior,
David Geffen School of Medicine, University of California, Los Angeles, Los Angeles, CA, (4)Psychiatry and Biobehavioral Sciences, UCLA Center for Autism Research and
Treatment, Los Angeles, CA

Background: Baseline EEG has been increasingly studied as a biomarker of baseline brain activity in children with autism spectrum disorders (ASD). Characterization of
baseline EEG in this population often requires the presentation of a visual stimulus to maintain a child’s attention; stimuli range from live examiners interacting with the child
to abstract videos (Machado 2015, Gabard-Durnam 2015). Stimulus type may impact a child’s overall state and level of engagement with the testing environment, altering the
child’s EEG oscillations, leading to variability in signal that reflects “state” and not “trait’ of a child.

Objectives: We asked if there were differences in baseline EEG power at specific frequency bands when children with ASD watched a video of abstract shapes compared to a
segment of their favorite video. We hypothesized that neural correlates of attention and engagement, as quantified by higher theta power, would occur when children
watched a more appealing stimulus like their favorite video.

Methods: We examined data from 27 children with ASD ages 2-6 years old (37% female; mean age = 55.6+13.2 months, IQ 49-114), recruited from the Early Childhood
Partial Hospitalization Program. Baseline EEG was recorded using a high density system (EGI Inc. 128-channels). Children watched a video of an abstract screen saver
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followed by their favorite cartoon video (varied based on each child’s preference). Each video was presented for 2 minutes. EEG data were processed per prior protocols
(McEvoy 2015). Relative spectral power for delta (1-3 Hz), theta (4-7 Hz), alpha (8-12 Hz), beta (13-30 Hz), and gamma (31- 48 Hz) frequency bands were calculated using
Welch’s method, in 9 regions of interest (ROIs) across the scalp. For statistical analysis, we used a general linear model with repeated measure design for 3 within-group
comparisons (video, frequency, ROI); we further examined significant main effects using paired samples t-tests.

Results: There was a significant interaction of stimulus type with group (F4, 23 = 4.878, P = 0.005). Post hoc analysis showed relative power in the delta frequency band was
significantly higher (Pgejta = 0.003) in the abstract video (mean = 0.495+0.087) compared with the favorite video (mean = 0.473+0.077). Relative power in the theta and beta
frequency bands was significantly lower (Pihgta = 0.019, Ppeta = 0.043) in the abstract video (meanyeta= 0.252+0.067, meanpgig = 0.107+0.028) than in the favorite video
(meaneta = 0.271£0.078, meanpeia= 0.113+0.031). There were no significant differences in alpha or gamma power between stimulus types.

Conclusions: Baseline EEG power can change based on stimulus type, with greater theta and beta power that may reflect increased attention and engagement during a
preferred video. Preferred video also has a social salience that may elicit greater attention. These findings support the importance of reporting stimulus type during baseline
EEG recording and maintaining consistent testing parameters during recordings. In ongoing analyses, we will examine these findings in relation to the child’s IQ, age, ASD
severity, and rating of a child’s behavior during the EEG session.

107.022 Brain Dopamine D1 Receptor Binding in Young Adults with Autism Spectrum Disorder

K. Suzuki', K. Nakamura®, Y. Ouchi’, K. Takebayashi’, M. Yokokura, K. Nakaizumi', M. Tsujii®, T. Sugiyama' and N. Mori", (1)Hamamatsu University School of Medicine,
Hamamatsu, Japan, (2)Hirosaki University Graduate School of Medicine, Aomori, Japan, (3)Chukyo University, Toyota, Japan

Background: Autism spectrum disorder (ASD) is characterized by repetitive and/or obsessive interests and behavior and by deficits in sociability and communication.
Previous neuroimaging studies using positron emission tomography (PET) found the dopaminergic dysregulation in the orbitofrontal cortex and microglial activation in more
diverse brain regions in adults with ASD, although the relationship between the two phenomena remains unclear.

Objectives: To determine a possible association between the dopamine D1 receptor availability and microglial activation in living subjects with ASD.

Methods: We measured the binding of dopamine D1-like receptors with the radio-ligand 11G-SCH23390 in the brain of subjects with ASD (n=20) and age- and sex-matched
control subjects (n=20). The binding of radio-ligand 11C-PK11195 was also measured as a representative index of microglial activation. Whole-brain voxel-based analyses
as well as regions of interest-based methods were used for between-subjects analysis and within-subjects correlation analysis with respect to clinical variables.

Results: We found significantly higher 11C-SCH23390 binding potentials in the orbitofrontal cortex and midbrain of subjects with ASD compared to control (corrected P<.05).
A previous finding of elevated ' C-PK11195 binding in the brain of ASD was confirmed. The levels of ''C-SCH23390 binding in the orbitofrontal cortex was positively
correlated with '1C-PK11195 binding in the midbrain, but not the orbitofrontal cortex per se. There was no significant correlation between PET data and clinical valuables
evaluated.

Conclusions: The results suggest that the availability of D1 receptor at the resting state is elevated in the orbitofrontal cortex of subjects with ASD. The increased availability of
D1 receptor may reflect a possible pathophysiological aspect intrinsic to the ASD brain with extensive microglial activation.

107.023 Cerebellar Contributions to Whole-Brain Resting-State Networks: A Combined Tdcs-Fmri Study

A. M. D'Mello’, P. E. Turkeltaub®2 and C. J. Stoodley’, (1)American University, Washington, DC, (2)Georgetown University Medical Center, Washington, DC, (3)Research
Division, MedStar Rehabilitation Hospital, Washington, DC

Background: Differences in cerebellar structure and function are amongst the most consistent neural findings in autism spectrum disorder (ASD). In particular, right lobule VII
of the cerebellum (including Crus I/ll) show grey matter reductions and differences in activation patterns in ASD individuals. This region is structurally and functionally
connected to association regions of the cerebral cortex, participating in cerebro-cerebellar loops that form part of cognitive control and default mode networks. It has been
proposed that the cerebellum is important in both the optimization of structure and function in the cerebral cortex during development, providing a framework for
understanding a potential role for the cerebellum in ASD. However, the effects of cerebellar activity on these broader cerebro-cerebellar circuits is not yet clear, even in
typically-developing (TD) adults.

Objectives: Here, we examined the effects of cerebellar transcranial direct current stimulation (tDCS) on resting-state functional connectivity patterns in TD young adults. We
hypothesized that right cerebellar tDCS would modulate neural activation patterns throughout the brain, particularly in frontoparietal and default mode networks (DMN).
Methods: We combined 20min of 1.5 mA anodal or sham tDCS over the right posterolateral cerebellum with functional MRIin TD adults (n=27; p=24.4 years old). Sixteen
participants received active tDCS, and 11 participants received sham tDCS, where the currentis ramped up over 15s and then ramped down before any clinically significant
currentis applied. The active (anodal) electrode was placed over the right posterolateral cerebellum (1cm down and 4cm over from inion; estimated to be over lobule VII) and
the reference electrode was placed on the right pectoral muscle. Seven minutes of resting-state functional images were acquired both pre- and post-tDCS (47 interleaved
slices, 168 volumes, TR 2500ms, TE 30ms, 3.2mm isotropic voxels, flip angle 90¢, FOV 205mm).

Results: Relative to sham, anodal tDCS increased activation in right cerebellar Crus I/ll. When functional connectivity was examined between right Crus | and the rest of the
brain (seed-to-voxel analysis), we found that tDCS modulated cortical resting-state connectivity, shifting right Crus | connectivity patterns outside of canonically connected
networks. Specifically, within frontoparietal networks, anodal tDCS increased functional connectivity between right Crus | of the cerebellum and the anterior cingulate cortex,
regions that are typically anti-correlated in the frontoparietal network. Within the DMN, anodal tDCS increased functional connectivity between the right Crus | of the
cerebellum and the bilateral precuneus (a DMN node) as well as occipital regions.

Conclusions: These preliminary results are consistent with the proposed role of the right posterolateral cerebellum in the modulation of broader cerebro-cerebellar networks.
When anodal tDCS is applied over the right cerebellum in TD adults, the functional connectivity acquires an ASD-like pattern — increased out-of-network functional
connectivity within frontoparietal cognitive control networks, and increased cerebro-cerebellar functional connectivity both within the DMN as well as outside of canonical
DMN nodes. These findings are consistent with the deficits in resting-state network segregation found in ASD and provide testable hypotheses for future application of
cerebellar tDCS in ASD populations.

107.024 Cerebellar Metabolite Levels and Social-Communication Impairments in Twins with Autism Spectrum Disorder

J. P. Hegarty W, M Gu',D. Spie/man’, S. Cleveland’, J. Hallrnayer’, L. Lazzeroni', M. Raman', T. W. Frazier?, J. M. Phillips’, A. L. Reiss’ and A. Y. Hardan’, (1)Stanford
University, Stanford, CA, (2)Cleveland Clinic Center for Autism, Cleveland, OH

Background:

Cerebellar circuits are important for providing regulatory feedback to other regions of the brain. Traditionally the cerebellum was thought to be exclusively involved with motor
control, butimaging and lesion studies have implicated higher-order cognitive domains as well. The cerebellum is of particular interest in ASD because neuronal circuits in
the cerebellar hemispheres have consistently been implicated in the disorder with multiple studies also reporting either hypo- or hyper- plasia in the vermis.

Objectives:

The goal of this study was to examine neurochemical profiles of the cerebellum to determine whether individuals with ASD exhibit differences in neuronal density,
neurotransmitter signaling capability, or metabolic activity that are related to social-communication impairments.

Methods:

Data were acquired from a neuroimaging study of same-sex twin pairs that included monozygotic (MZ) and dizygotic (DZ) twin pairs with ASD and MZ and DZ control twin
pairs. Cognitive/behavioral assessment included measures of intelligence (SB-5) and social-communication impairments (SRS). An oblique MR spectroscopy chemical shift
imaging slab that covered portions of the cerebellar hemispheres and vermis was acquired. A subset of individuals with ASD and controls with valid spectra from the
cerebellum was included in the present preliminary study and consisted of 25 individuals with ASD and 25 controls. Voxels (4.5 mL) included primarily grey matter (GM) or
white matter (WM) in the right cerebellar hemisphere (R Cere Hemi) and a combination of GM and WM in the vermis. Metabolites were assessed in relation to internal
creatine levels and adjusted for tissue composition. Compounds containing n-acetyl aspartate (NAA), glutamate (Gin), choline (Cho), and myo-inositol (ml) were examined.
Results:

Individuals with ASD exhibited the anticipated cognitive/behavioral profile including social-communication impairments (Magp=69.88,SD=19.73; MR =44.58,SD=10.89)
and lower 1Q (Magp=84.88,SD=31.13; Mgt =109.88,SD=16.49); but groups did not significantly differ in age (Magp=11.44,SD=2.76; McTR =10.40,SD=2.38) or gender
(M/Fasp=19/6, M/FcTR=16/9), indicating sufficient control matching. Metabolites in the R Cere Hemi did not significantly differ between groups; however, there was a trend
towards a difference in choline-containing compounds such that individuals with ASD exhibited higher concentrations in GM (Magp=0.29,SD=0.06; McTR =0.26,SD=0.04),
F(1,47)=3.509, p=0.067, n?=0.069, and WM (Magp=0.31,SD=0.05; MR =0.28,SD=0.07), F(1,47)=3.197, p=0.080, n>=0.064. R Cere Hemi GM and WM concentrations of
NAA, GIn and ml did not differ between groups, and there were also no differences across metabolites in the vermis. Within individuals with ASD, there was a strong positive
association between social-communication impairments and GM Cho (r=0.58) and a moderate association with WM Cho (r=0.39).

Conclusions:

Preliminary data from this investigation show that individuals with ASD may be more likely to present elevated choline-containing compounds in the right cerebellar
hemisphere. Choline is a precursor of acetylcholine and marker of cellular membrane turnover. Elevated choline may indicate membrane degradation or increased cellular
proliferation and is also presentin less mature neuronal circuits. Therefore, our findings may suggest greater perturbation or less maturation of cerebellar circuits in some
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individuals with ASD that are related to social-communication impairments. The examination of additional participants and the assessment of heritability will allow further
elucidation of potential differences in cerebellar choline in individuals with ASD.

107.025 Change of Neurophysiological Correlates of Biological Motion Processing By the Group Based SOSTA-FRA Intervention in High Functioning Children
and Adolescents with ASD

C. Luckhardt', A. Krc')‘ger’, S. Bender? and C. M. Freitags, (1)Autism Research and Intervention Center of Excellence Frankfurt, Goethe University Hospital, Frankfurt,
Germany, (2)Department of Child and Adolescent Psychiatry, Psychosomatics and Psychotherapy, University Hospital Cologne, Cologne, Germany, (3)Department of Child
and Adolescent Psychiatry, Psychosomatics and Psychotherapy, Johann Wolfgang Goethe-University Frankfurt/Main, Frankfurt, Germany

Background:

Group based psychotherapy focusing on improvement of social and self-regulation skills is the intervention of choice in high functioning children and adolescents with autism
spectrum disorder (ASD). Systematic empirical evaluation of such interventions aims at elucidating mechanisms by which they improve social skills in ASD.
Neurophysiological studies can contribute by assessing neural correlates of behavioral change. Biological motion processing is a fundamental skill required for almost all
social interactions, as we need to interpret dynamic social signals such as gestures, body language or facial expressions. Biological motion processing therefore seems well
suited for evaluating perceptual and cognitive changes following social skills trainings in ASD.

Objectives:

We hypothesized that the group based SOSTA-FRA intervention would change neural correlates of visual and cognitive biological motion processing in individuals with ASD.
Methods:

Data was collected within a randomized controlled trial. The intervention group received twelve sessions of the manualized SOSTA-FRA training, while the control group
continued to receive treatment as usual (TAU). Both groups were assessed three times (t1=baseline, t2=post intervention, t3=3-months follow-up), completing both
questionnaires and the neurophysiological assessment at all time points. In each group 17 matched children participated in the neurophysiological assessment at all three
time-points and provided sufficient artifact free data for analysis. The task comprised two conditions in which pointlight-displays of biological (walking human figure) and non-
biological motion (scrambled stimulus derived from the human stimulus) were shown and participants were instructed to discriminate between the two motion types. Taking
into account hemisphere and condition we compared amplitudes and latencies of the P100, N200 and P400 event related potentials (ERPs) between the two groups across
all three measurements.

Results:

Both groups showed a constant high performance on the motion discrimination task and no changes across time (F» gg=.273;p=.762) or between groups (group*time:

Fo 60=791; p=.458) were evident. Still, ERP analysis revealed reduced N200 latencies at three months follow-up for the SOSTA-FRA but not the TAU group (F2 g4=4.067;
p=.022).

Conclusions:

While no improvement in task performance could be observed, likely due to ceiling effects, ERP results point towards change of neural function following the intervention. The
intervention led to faster early neural processing of complex visual stimuli, which has been discussed as a deficit typical for ASD. While the exact mechanisms that lead to this
change need to be investigated in further detail, results indicate improved visual processing strategies by SOSTA-FRA.

107.026 Characterizing the Cortical Basis of Motor Impairments in ASD Using EEG

S. T Major’, B. P. Rardin’, R. Bernier? and M. Murias®, (1)Duke Center for Autism and Brain Development, Duke University School of Medicine, Durham, NC, (2)University of
Washington, Seattle, WA, (3)Duke University, Durham, NC

Background:

Atypical visual motion perception is a feature of autism spectrum disorders (ASD) and may contribute to the abnormal development of motor milestones observed in this
population. The EEG Rolandic mu rhythm, related to motor cortex function, has reduced suppression during action observation in ASD. Individuals with ASD also exhibit
reduced global alpha (Berger) power; the alpha rhythm shares a frequency range, but not topography, with the mu rhythm. Exploring the relationship between mu and alpha
rhythms and motor performance may help to better characterize the cortical basis of motor deficits seen in ASD.

Objectives:

The present study investigated relative power at each frequency in the mu and alpha band (8-12 Hz) in children with and without ASD during a visual motion task. Differences
in motor performance between the two groups were assessed using the Movement Assessment Battery for Children (M-ABC) and the Beery-Buktenica Developmental Test of
Visual-Motor Integration (Beery VMI). Power at each frequency was correlated with performance on these motor tests.

Methods:

Participants were 11 females and 18 males (n=29) between 7-8 years old, all but 2 were right handed. The ASD group’s mean age was 95.2 months (+/- 6.3) and mean FSIQ
was 100.1 (+/- 12.1). The control group’s mean age was 95.1 months (+/- 7.6) and mean FSIQwas 107.6 (+/- 23.9). ASD diagnosis was based on ADOS and ADI-R. EEG was
recorded as subjects watched sand fall through an hourglass. Time series data were transformed via FFT with 1 Hz resolution and standard electrodes were considered (C3,
C4,P3, P4,F3,F4,01, 02).

Results:

The ASD group had lower standard scores on Beery VMI (t=3.22, p<0.01) and M-ABC Total (t=3.88, p<0.001). At 9 Hz, the ASD group had lower relative power at C3 (t=1.82,
p<0.05) and F3 (t=2.37, p<0.05). At 10 Hz, the ASD group had lower relative power at F3 (t=2.43, p<0.05) only. Combining ASD and TYP groups, the Beery VMI scores
correlated with 9 Hz relative power at C3 (r=.67, p<0.001), F3 (r=.68, p<0.001), and F4 (r=.64, p<0.001). No correlations were observed at 8 Hz, 10 Hz, 11 Hz, or 12 Hz.
Separately, the ASD group revealed no correlation between performance and 9 Hz power, while the TYP group showed strong positive correlations at C3 (r=.70, p<0.01), F3
(r=.67,p<0.01), and F4 (r=.65, p<0.05).

Conclusions:

Children with ASD scored lower on both motor tests, highlighting a motor execution deficit in the autism group. The ASD group exhibited lower 9 Hz power in left central (C3)
and left frontal (F3) scalp regions and lower 10 Hz power in a left frontal (F3) region. No group differences were observed at 8 Hz, 11 Hz, or 12 Hz, at occipital or parietal
electrodes (01, 02, P3, P4), or in the right hemisphere (C4, F4). The group differences in 9 Hz power at C3 and F3 and the strong correlations with a visuo-motor integration
assessment suggest that EEG power at this frequency may serve as an index of visual motor impairmentin 7-8 year old children.
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107.027 Children with ASD Fail to Downregulate Visual Cortex during Auditory Processing

R. J. Jao Keehn', S. Sanchez', C. R. Stewart', W. Zhao', E. Grenesko', B. Keehn? and R. A. Miiller’, (1)San Diego State University, San Diego, CA, (2)Speech, Language,
and Hearing Sciences, Purdue University, West Lafeyette, IN

Background: Autism Spectrum Disorders (ASD) are predominantly characterized by impairments in two core domains: social communication, and restricted and repetitive
behaviors (RRB) that encompass atypical responses to sensory stimuli. Research has indicated a high prevalence of sensory issues in ASD; some children with ASD are
easily overwhelmed while others seem unaware of their environment. Given the importance of sensory input during development, particularly from vision and audition (two of
the main sensory modalities involved in social interactions and language), impairments in these systems may have cascading effects that contribute to disturbances in
higher-order cognitive and sociocommunicative abilities.

Objectives: We assessed the neural mechanisms underlying basic sensory processing of visual and auditory information in ASD. Specifically, we examined the effects of
auditory processing on visual cortical activity in nonlinguistic contexts.

Methods: Functional magnetic resonance imaging (fMRI) was used to test children and adolescents with ASD (n = 16) and typically developing (TD) participants (n = 16)
matched for age, gender, nonverbal IQ, and handedness during a sensory discrimination task. Participants were presented with visual (dot located high or low in the display)
and auditory stimuli (4000 or 1600Hz), and were instructed to indicate whether each stimulus was “high” or “low”. Measures of accuracy and reaction time were also recorded
during the scan.

Results: Functional MRI findings indicated divergent patterns of activity in visual cortex during auditory processing. The TD group showed downregulation, whereas the ASD
group showed upregulation in visual cortical areas, which was associated with symptomatology. Moreover, ASD children and adolescents had lower auditory discrimination
accuracy than their TD counterparts.

Conclusions: Our findings (i) support the notions of basic auditory impairment, but visual sparing in ASD. They further indicate (ii) that individuals with ASD fail to
downregulate visual cortex during simple auditory processing, and (iii) that this impaired crossmodal modulation is linked to sociocommunicative symptomatology. These
results add to the existing evidence of atypically enhanced recruitment of visual cortices during a variety of cognitive and perceptual tasks (Samson et al., Hum Brain Mapp.,
2012), suggesting that such atypical visual recruitment also occurs during sensory processing in non-visual modalities. They are also in line with the general hypothesis of
atypical sensorimotor building blocks as developmental precursors of sociocommunicative impairments in ASD.

107.028 Common CNTNAP2 Variant Relates to Altered Functional Connectivity of the Striatum

K. E. Lawrence’, L. M. Hernandez2, D. H. Geschwind®, S. Y. Bookheimer' and M. Dapreh‘o’, (1)University of California, Los Angeles, Los Angeles, CA, (2)University of
California Los Angeles, Los Angeles, CA, (3)Department of Neurology, UCLA, Los Angeles, CA

Background: Contactin associated protein-like 2 (CNTNAP2) plays an important role in the development of frontostriatal networks and has previously been associated with
language endophenotypes in autism spectrum disorder (ASD) and specific language impairment (Penagarikano & Geschwind, 2012). CNTNAP2 messenger RNA is
expressed in frontostriatal networks of the human brain, and common variants in CNTNAP2 have previously been related to brain connectivity (Dennis etal.,2011; Tan et al.,
2010), as well as activity during language processing (Koeda et al., 2015; Whalley et al., 2011) and implicit learning (Scott-Van Zeeland et al., 2010a). However, no studies to
date have investigated how CNTNAP2 may relate to functional connectivity of brain structures that are involved in language learning. A prior study from our lab demonstrated
that, unlike typically developing (TD) controls, individuals with ASD do not display increased striatal activity during an implicit language-learning task (Scott-Van Zeeland et
al., 2010b). Therefore, in order to characterize how this neural circuitry may be influenced by genetic risk, we investigated the relationship between CNTNAP2rs2710102
(previously associated with age at first word in ASD) and striatal connectivity in youth with and without ASD.

Objectives: Examine how a common CNTNAP2 variant (rs2710102) relates to functional connectivity of the striatum, an important structure for implicit language learning.
Methods: Thirty-seven children and adolescents with ASD and 30 matched TD controls completed a 6-minute resting-state functional MRI scan. Resting-state functional
connectivity analyses were conducted using the left caudate and the left putamen as seeds. As prior imaging genetics studies have used either dominant or recessive modes
of inheritance (Dennis et al., 2011; Scott-Van Zeeland et al., 2010a; Whalley et al., 2011), we analyzed the data separately using each model. Initial group comparisons were
completed in FSL, prethresholded with a joint mask of the within group results and thresholded at Z>2.3 with a cluster threshold of p=.05.

Results: Under the dominant and recessive models, the risk and non-risk groups both displayed robust functional connectivity between the left caudate and frontal, temporal,
and parietal regions. In the dominant model, the non-risk group displayed significantly greater connectivity than the risk group to the medial prefrontal cortex, a region in
which CNTNAPZ2is known to be expressed (Abrahams et al., 2007). When using a recessive model, the risk group showed significantly greater connectivity to bilateral frontal
pole regions than the non-risk group. With regards to left putamen connectivity, both groups displayed robust connectivity to frontal and temporal areas for the dominant and
recessive models. There were no significant between-group differences in putamen functional connectivity regardless of model.

Conclusions: Connectivity of the striatum, an area previously associated with language learning differences between ASD and typical development, is significantly modulated
by a common genetic variant that has been linked to language in ASD.

107.029 DNA Methylation of the Oxytocin Receptor Gene Predicts Variability in Brain Response to Social Stimuli Among Children with Autism Spectrum
Disorder

A.Jack’, T. S. Lillard?, D. R. Oosting™-2, J. P. Morris?, K. Pelphrey’ and J. J. Connelly?, (1)Yale Child Study Center, Yale School of Medicine, New Haven, CT, (2)Department
of Psychology, University of Virginia, Charlottesville, VA, (3)Psychology, University of Massachusetts, Boston, MA

Background: The hormone oxytocin influences social perception, and variants of the oxytocin receptor gene (OXTR) have been associated with autism spectrum disorder
(ASD)1. However, epigenetic modifications that impact gene transcription also impact phenotypic variability. One such modification is DNA methylation, which allows for
transcriptional silencing as well as temporal control of gene expression. Previously, we (JJC) found elevated OXTR DNA methylation (OXTRm) in individuals with ASD?2
accompanied by decreased oxytocin receptor transcription in superior temporal sulcus (STS), a site associated with social perception. Subsequently, we (AJ, JPM, JJC)
demonstrated that blood-derived OXTRm in healthy adults predicts variability in response to social stimuli in key brain sites, including STS%4 These findings suggest that
OXTRm is atypical in ASD, and variability in OXTRm within the typical range predicts social brain function. However, the relationship between OXTRm and functional brain
outcomes within ASD is yet unexplored. Here we describe associations between OXTRm and brain response to human motion, among children with and without ASD.
Objectives: To characterize 1) how OXTRm interacts with ASD diagnosis to predict brain response to human motion, and 2) how sex differences in OXTRm interact with
diagnostic status to predict brain response to human motion.

Methods: We enrolled 11 children with ASD (5 girls) and 14 typically developing (TD) children (6 girls). Blood was collected in mononuclear cell separating tubes and
samples spun to separate the mononuclear cell fraction as per product protocol, and DNA was isolated. OXTRm was assessed at CpG sites -860, -924, and -934.
Epigenotyping procedures are described in®#. Scans included a T1-weighted anatomical image and a BOLD fMRI scan. The Biological Motion paradigm features
interleaved blocks of coherent (BIO) and scrambled (SCRAM) point-light displays of human movement and recruits brain regions involved in social perception, including
STS®. We assessed where BIO > SCRAM brain activity varied as a function of OXTRm, and where this relationship differed by diagnosis and sex (z = 2.3, p = 0.05, whole-
brain cluster-corrected).

Results: Children with ASD with higher methylation at sites -934 and -924 had weaker response to human motion in social brain regions including bilateral STS, while TD
children with higher methylation showed stronger response in these regions (Fig1). This finding suggests compensatory social brain activity in children with higher epigenetic
risk but no expression of the disorder, and a lack of such compensation in ASD. Additionally, at sites -860, -924, and -934, higher methylation was associated with a weaker
response in occipitotemporal regions including STS and fusiform gyrus, but only in girls with ASD.

Conclusions: These results suggest that variability in OXTRm holds promise for helping to explain processes of ASD risk and protection, including those that may differ by
Sex.

. Yrigollen et al. Biol. Psychiatry 63:911-6 (2008).

. Gregory etal. BMC Med. 7:62 (2009).

Jack, Connelly, & Morris. Front. Hum. Neurosci. 6:280 (2012).

Puglia, Lillard, Morris, & Connelly. Proc. Natl. Acad. Sci. 112:3308-3313 (2015).

. Kaiser, M. D. etal. Proc. Natl. Acad. Sci. 107:21223-8 (2010).
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Fig. 1 | DNA methylation of the oxytocin receptor gene (OXTR) interacts with ASD
diagnosis to predict brain response to displays of human motion.
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107.030 Default Mode Network - Insight into Disruptive Behaviour in Autism Spectrum Disorder

J. Lei'2, P. E. Ventola', E. Dayan®, K. Pelphrey’ and D. Yang’, (1)Yale Child Study Center, Yale School of Medicine, New Haven, CT, (2)Psychology and Language
Sciences, University College London, London, United Kingdom, (3)National Institute of Neurological Disorders and Stroke, National Institutes of Health, Human Cortical
Physiology Section, Bethesda, MD

Background: One third of children with autism spectrum disorder (ASD) exhibit comorbid disruptive-behaviour, anxiety, and attentional-deficit problems. Disruptive-
behaviour in ASD may be linked to poor self-regulation, and the neural correlates have not yet been established. Moreover, poor self-regulation may compromise social
functioning. The Default Mode Network (DMN) is a set of brain regions typically deactivated during cognitive tasks and may be related to self-regulation. DMN may provide a
neural window to study disruptive behaviour and social functioning in children with ASD, and may help clarify how disruptive behaviours are linked with comorbid anxiety or
attentional-deficit-problems at the brain level.

Objectives: To examine how disruptive behaviour in children with ASD is related DMN deactivation, to determine how much this relationship is mediated by comorbid
anxiety and/or attentional deficit problems, and to explore the link between DMN deactivation and social functioning.

Methods: Participants included 31 children (all male) with ASD between the ages of 4 and 18 years. Age appropriate versions of Child/Adolescent Symptom Inventory-4
(CSI-4/ASI-4) was used to assess comorbid symptoms of anxiety, attentional deficit, and disruptive behaviour (Cronbach’s a= .75 to .91). Social Responsiveness Scale (SRS)
was used to measure social functioning. All participants underwent functional magnetic resonance imaging (fMRI) whilst passively viewing alternating clips of biological (BIO)
and scrambled point-light displays (12 blocks in total, 24 s each block) in a 3-Tesla scanner. The experiment began and ended with 20-s fixation interval, which were
combined to create fixation (FIX) condition for all contrast analyses. A whole-brain group analysis was conducted using mixed-effects modelling (FSL's FLAME1+2), voxel-
level thresholding Z > 1.96, and cluster-level thresholding p < .05, while controlling for age.

Results: At the group level and as expected, DMN deactivations in medial prefrontal cortex (MPFC), posterior cingulate cortex (PCC), and precuneus (PC) were observed in
BIO<FIX contrast (Fig 1-top). DMN deactivation was negatively correlated with disruptive behaviour in MPFC and PCC/PC (Fig 1-bottom), suggesting that disruptive
behaviours reduced the DMN deactivation in these regions. Furthermore, anxiety partially mediated the disruptive behaviours’ effect of reduced DMN deactivation in a region
within MPFC (Fig 2). There was no evidence supporting attention deficit problems mediated. DMN deactivation was also negatively correlated with SRS total raw score.
Conclusions: This study demonstrated that DMN deactivation provides a useful window to study the role of self-regulation in children with ASD. Reduced DMN deactivation
in children with ASD who displayed disruptive behaviour suggests poorer self-regulation when engaged in a social perception task. The effect within MPFC is partially
mediated by anxiety, suggesting interventions aimed to reduce disruptive behaviour via improving self-regulation may be more successful by simultaneously targeting
comorbid anxiety in children with ASD. Reduced DMN deactivation is also linked to greater social impairment. To our knowledge, this study is the first to provide a
neuromarker for disruptive behaviour in ASD, which describes a key brain-based dimension that may be used to facilitate the development of tailored treatment to reduce
disruptive behaviour in ASD in the future.
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Fig 1. Activation overlaid on top of DMN template. Top row: BIO<FIX deactivation z = -.28*
observed in posterior cingulate cortex, precuneus and medial prefrontal cortex (pink; DISFUptIVG > DMN deactivation
voxel-level Z > 1.96, cluster-level p < .05 corrected). Slices taken at MNI 152 2mm behaviour
coordinate: (-12, -54, 30). regions indicate the regions of DMN established in
the previous literature (Yeo et al., 2011). Bottom row: BIO<FIX deactivation in DMN
was weaker in children with greater disruptive behaviour (pink; mixed-effects, voxel- Fig 2. The effect of reduced BIO<FIX DMN deactivation with greater disruptive behaviour
level Z > 1.96, cluster-level p < .05 corrected). Slices taken at MNI 152 2mm was partially mediated by anxiety in children with ASD in a DMN brain region within
coordinate: (-12, -54, 30). MPFC, shown in (mixed-effects, voxel-level Z > 1.96, cluster-level p < .05

corrected), Sobel's Z =-2.39, p = .02. Slices taken at MNI 152 2mm coordinate: (-4, 46,
26). Coefficients were standardized estimates. *p <.05 **p < .01

107.031 Developmental Changes in Learning to Predict Others' Preferences: Implications for Autism Spectrum Disorder

G. Rosenblau’, C.w. Korn2, B. C. Vander Wyk’ and K. Pelphrey’, (1)Yale Child Study Center, Yale School of Medicine, New Haven, CT, (2)Department of Psychiatry,
Psychotherapy, and Psychosomatics, University of Zurich, Zurich, Switzerland

Background:

Many of our efforts in social interactions are dedicated to optimizing our predictions of others’ preferences, mental states, and behaviors, an ability referred to as Theory of
Mind (ToM). Research over the past two decades has established that children with autism spectrum disorder (ASD) show significant developmental delays in ToM. . In
consequence, behavioral interventions for ASD focus mostly on improving ToM skills. However, a mechanistic understanding of how we improve our predictions of others’
mental states over time, and an understanding of developmental changes in these learning processes are lacking.

Objectives:

We aim to gain a mechanistic understanding of how humans optimize predictions of others’ preferences over the course of typical development. Optimizing predictions is
defined as reducing the difference between expected and actual outcomes, i.e., prediction errors. In a next step, we will investigate developmental differences in encoding
and updating social prediction errors between typically developed adolescents and adolescents with ASD.

Methods:

We utilize a novel preference task to investigate the behavioral and neural mechanisms involved in updating social predictions and learning from prediction errors. To ensure
high ecological validity, the task involves real social feedback. Typically developed adults (N=21) and adolescents (N=23) are asked to predict the preferences of three
different people for a number of items (food types, beauty products and leisure activities). They subsequently receive trial-by-trial feedback about others’ actual preference
ratings. After completing the task, participants rate their own preferences for the same items (see Figure 1 A). We use reinforcement learning (RL) models to describe
participants’ changes in ratings over time. On the neural level, we model participant's trial-by-trial prediction errors (the absolute difference between participant’s rating of the
other person’s preference and the person’s actual preference rating) and the perceived self-other difference (the absolute difference between participant’s ratings of their
own preference versus that of the other person). We also used estimated prediction errors and estimated ratings from the winning RL model to predict trial-by-trial changes in
brain activity.

Results:

Estimating others’ preferences relies on two components: reinforcement learning based on past feedback and participants’ own preferences for an item. Learning processes
differ across development. Adolescents are slower at updating their predictions based on past feedback (see Figure 1 B); older adolescents show more updating (i.e., smaller
prediction errors). Paralleling the developmental differences on the behavioral level, brain regions typically assigned to the ToM network support distinct processes in
adolescents and adults. For instance, medial prefrontal cortex (MPFC) and posterior cingulate cortex (PCC) activity are less related to estimated predictions and more
strongly correlated with estimated prediction errors in adolescents compared to adults (see Figure 1 C).

Conclusions:

We show that adolescence is marked by substantial developmental changes in social learning. We are currently investigating differences between the developmental
trajectories of TD and ASD adolescents. This could help identify behavioral and biological markers of treatment change, which could help predict behavioral treatment
outcomes for adolescents with ASD.
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Figure 1 | A) Study design steps: Step 1 - participants predict the preferences of three different people in three consecutive fMRI task runs. Step 2 - participants
rate how much they themselves like the items after the fMRI experiment. B) Reinforcement learning models tested in the adult and adolescent groups. Left
panel: In the adult group the winning model (M2) is a combination of the classical reinforcement learning model based on past information and participants’ own
preferences for the items. In the adolescent group the difference between the tested models is less pronounced. Right panel: Adolescents show lower learning
rates in M2 than adults. C) Upper panel: Brain regions that show significantly higher correlations with estimated ratings in adults versus adolescents. Lower
panel: Brain regions that show significantly higher correlations with estimated prediction errors in adolescents versus adults. The results are whole brain cluster
level FWE corrected atz = 1.7, p < 0.05.
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107.032 Differences in Auditory Evoked Potentials Between Children with Autism Spectrum Disorder with Versus without Language Impairment: A
Methodological Comparison
E. Kwok, E. Dovigi and J. Oram Cardy, Communication Sciences and Disorders, University of Western Ontario, London, ON, Canada

Background: Atypical auditory processing is commonly reported in individuals with autism spectrum disorder (ASD), particularly in those with co-occurring language
impairment (LI). One method commonly used to investigate these processes is recording of auditory evoked potential (AEPs)using electroencephalography. There is
considerable interest in understanding whether atypical auditory cortical processing underlies Ll in individuals with ASD, however, findings are inconsistent. Bomba and
Pang (2004) identified two factors that explain some discrepancies in the literature: the heterogeneity of individuals diagnosed with ASD and the lack of an appropriate
control group. A third possibility receiving little consideration in the literature to date is whether the choice of data analysis method contributes to discrepancies across
studies.

Objectives: To compare differences in AEPs between children with ASD with normal language development (ALN) and those with language impairment (ALI) using three
analysis methods: peak amplitude/latency, time-frequency, and global waveform resemblance.

Methods: Seventeen children aged 7-11 years (ALN: n=10, ALI: n=7) participated in a passive AEP paradigm where 225 trials of a 50ms, 490Hz tone were presented
binaurally. A 128-channel EGI system recorded AEPs during stimulus presentation. Children with ALN had standard scores > 85 on the Clinical Evaluation of Language
Fundamentals — 4, while those with ALI scored < 85 (< 1 SDbelow the mean). The AEPs of children with ALN and ALl recorded at channel Fz were compared across three
analysis methods. 1) Peak amplitude/latency analysis: P1 and N2 AEP components were identified from the grand averaged waveform of all participants. The mean
amplitude and peak latency within 60ms (£30ms) around the maximum of P1 and N2 were calculated and compared across groups. 2) Time-frequency analysis: The AEPs
of all participants underwent wavelet transformation from 5-100Hz in steps of 0.98 Hz using Morlet wavelets. The power and circular variance of AEPs at the gamma
oscillation range (30-50Hz) were calculated and compared for both 200ms pre- and 200ms post-stimulus intervals. 3) Global waveform resemblance analysis: An AEP
segment from 0-400ms post-stimulus presentation was compared between children with ASD to our previously established normative AEPs of children with typical
development aged 7-10 years. Using the intraclass correlation coefficient as an indicator of overall resemblance, the AEPs of children with ASD were assigned an age-
equivalent based on the comparison that yielded the highest resemblance score.

Results: In amplitude/latency analysis, only the N2 mean amplitude was significantly different between ALI and ALN (p<0.005). Neither power nor circular variance of
gamma-oscillation were significantly different between the two groups. Despite having the same mean chronological age, children with ALI had a younger AEP-age-
equivalent than children with ALN (7.4 and 8.4 years respectively, p<0.01) on the global resemblance analysis.

Conclusions: Our results demonstrate that different AEP analyses can lead to different conclusions about putative auditory processing differences between children with ALI
and ALN. Interpretation of the relation between AEPs and language functioning in ASD should take into consideration the choice of data analysis method and the neural
processes thought to underlie different cortical responses.

107.033 Differential Engagement of Prefrontal Cortex Underlies Local Bias in Children with Autism
A. J. Herringshaw, S. L. Kumar and R. K. Kana, University of Alabama at Birmingham, Birmingham, AL

Background: Visuospatial information processing in Autism Spectrum Disorders (ASD) is often described in terms of an inability to “see the forest for the trees.” The Weak
Central Coherence (WCC) account of ASD (Frith, 1989) posits that a detail-oriented information processing bias exists in ASD, which can manifest as strength or as
weakness depending on the task at hand. For example, in social cognition tasks where strong coherence is the norm, people with autism may falter, as opposed to visual
search tasks where they perform well. Differences in brain responses in frontal versus posterior regions may underlie this cognitive and behavioral profile.

Objectives: To examine the neural correlates of WCC in children with ASD in the context of visual and social processing.

Methods: ASD (N=17) and Typically Developing (TD) (N=17) children and adolescents completed an emotion and shape judgementtask in a Siemens 3.0 Tesla fMRI
scanner. The task consisted of stick-figure human characters made up of geometrical shapes displaying different emotions. In the shape/local condition, participants indicated
whether or not a given geometric shape (e.g., a rectangle) was present in the figure. In the emotion/global condition, participants recognized the emotion conveyed by the
stick figure (e.g., sad). Whole-brain within-and-between-group activation and seed-to-voxel functional connectivity analyses were conducted in SPM12 and the CONN
toolbox.

Results: 1) Significantly increased activity in ASD children, relative to TD, in posterior regions, including the middle occipital and middle temporal areas for both emotion and
shape processing; 2) ASD children showed decreased activity (ASD<TD) in right superior and middle frontal regions (RSFG/MFG) while recognizing local shapes (p< 0.01;
cluster =174 voxels); 3) Significantly weaker connectivity for emotion recognition in ASD participants (ASD<TD) between left extra-striate body area (EBA) to frontal pole (FP)
and MFG (p< 0.05, cluster-level FDR corrected); and 4) The ASD group was significantly faster in the local/shape processing condition (ASD mean= 2871 milliseconds, TD
mean= 3381 milliseconds; {(32)=2.41; p< 0.05), while the TD group was significantly more accurate in the emotion condition (ASD mean= 88.2%, TD mean= 95.6%; {(32)=
2.63; p< 0.05).

Conclusions: Longer reaction times and greater recruitment of frontal regions in TD children during shape identification may suggest the need to override a global-processing
bias thatis not seen in ASD. Poorer accuracy of ASD children in recognizing emotions indicates that a default local bias may be a weakness in this context, and the
decreased EBA-Frontal connectivity in ASD may underlie this weakness. While this local bias provided the ASD group with an advantage in faster processing of shapes, the
TD group still performed the task with equal accuracy. Overall, our findings support weak central coherence in autism manifesting as a deficit and strength in social and visual
tasks respectively, along with evidence for increased occipital recruitment and weaker connectivity. Clinical implications include targeting global visual processing in
improving emotion recognition abilities.

107.034 Dynamic Whole-Brain Functional Connectivity and Connectopathy in Autism: A Population-Based Neuroimaging Study of Brain Development

R. L. Muetzel’, L. M. Blanken', B. Rashid?, R. Miller®, F. Verhulst®, H. Tiemeier*, V. Calhoun® and T. J. White®, (1)Child and Adolescent Psychiatry, Erasmus Medical Center -
Sophia Children's Hospital, Rotterdam, Netherlands, (2)Electrical and Computer Engineering, University of New Mexico, Albuquerque, NM, (3)University of New Mexico,
Albuquerque, NM, (4)Department of Child and Adolescent Psychiatry/Psychology, Erasmus MC-Sophia, Rotterdam, Netherlands, (5)Erasmus University Medical Centre,
Rotterdam, Netherlands

Background: Deficits in brain connectivity have been proposed to underlie symptomatology in autism spectrum disorders (ASD). Functional brain connectivity has been
extensively studied in children and adults with ASD since the introduction of resting-state functional MRI (RS-FMRI). Despite the presence of an extensive and expanding



literature, both in terms of brain function and structure, the neurobiological etiology of ASD remains elusive. Traditional connectivity studies operate under the assumption that
the characteristics of connectivity remain stationary throughout the measurement period. Dynamic functional connectivity (DFC), a new technique that relaxes this stationarity
assumption and allows states to change over time, may show promise in the study of connectopathy in children with ASD.

Objectives: ASD has traditionally been conceptualized categorically, but is increasingly recognized as the end of a continuum of traits that extends into the general
population(1). While these two constructs of the disorder clearly compliment one another in the search for the underlying neurobiology, there is an overrepresentation of
case-control studies in the literature. The current study aims to expand the current functional connectivity literature in ASD in two ways: First by using a dimensional measure
of autistic traits and second by using a novel metric of functional connectivity, namely DFC, in both globally ‘disconnected’ and default-mode states.

Methods: The present work utilizes a large, population-based cohort of children ages 6-to-10 years (mean age = 7.9 years). 774 children (52% boys / 48% girls) participated
in the study. Mean non-verbal IQ was 102+14. Autistic traits were measured using the short form (18 item) Social Responsiveness Scale. Children underwent a 5%2-minute
RS-FMRI scan with a 3 Tesla GE MRI system. MRI data were pre-processed using the Statistical and Parametric Mapping Software, and group independent component
analysis was performed using the GIFT-toolbox. Special care was taken to account for movement artifact(2). Traditional static connectivity was first estimated, followed by
DFC using a sliding-window approach and k-means clustering(3). Summary metrics, including mean dwell time were computed for each participant and dynamic state.
Multiple linear regression analyses were conducted to assess the association between DFC and autistic traits.

Results: Figure 1A illustrates the average, static connectivity state, and the 4 dynamic connectivity states observed in the current sample. Linear regression analyses,
accounting for age, sex, and non-verbal IQ, show that autistic traits are positively associated with average time spentin a globally disconnected state (state 2, Figure 1B).
Conversely, low levels of autistic traits were associated with a greater average time spentin a default-mode state.

Conclusions: For the first time, we demonstrate associations between autistic traits on a continuum and aspects of DFC in a large, population-based study of children.
Specifically, we show evidence of children with high levels of autistic traits spending more time in a globally ‘disconnected’ functional state, relative to children with lower
levels of autistic traits.

References:

1. Constantino, J.N., Todd, R.D., 2003. Arch Gen Psychiatry 60: 524-30.

2. Power, J.D., etal. 2012. Neuroimage 59: 2142-54.

3. Allen, E.A., etal. 2014. Cereb Cortex 24: 663-76

Figure 1A Static (mean) functional state (left) and the 4 dynamic states. State 2 is
the globally disconnected state, and state 3 is the modularized default-mode
state.
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Figure 1B Mean dwell time (time spent in each state) associated with autistic
traits. X-axis represents the -1og(10) of the p-value for the regression coefficient.
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35 107.035 EEG Findings Processed By Next Generation Artificial Adaptive Systems Can Perfectly Distinguish ASD Children from Typically Developing Children: A
Proof of Concept Pilot Study

E. Grossi', M. P. Buscema® and C. Olivieri, (1)Autism Unit, Villa Santa Maria Institute Neuropsychiatric Rehabilitation Center, Tavernerio, ltaly, (2)Semeion Research Centre
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Background:

To our knowledge, this is the first study that applies an artificial adaptive system to extract interesting features in computerized EEG that distinguishes ASD children from
typically developing ones. The new system, named MS-ROM/I-FAST, belongs to the family of systems developed by The Semeion Research Institute in Rome. MS-ROM/I-
FAST is a new, complex algorithm used for blind classification of the original EEG tracing of each subject. This is accomplished by recording and analyzing a few minutes of
their EEG without any preliminary pre-processing. A proof of concept study published in The Artificial Intelligence Journal in 2015 showed accuracy values ranging from 94%-
98% in discerning subjects with Mild Cognitive Impairment and/or Alzheimer’s Disease from healthy elderly people.

Even if the neuropathology related to autism is markedly different from that of Alzheimer disease, simple reasoning would support the idea that the atypical organization of the
cerebral cortex present in autism should resultin an EEG signature open to detection through potent analytical systems like ANNs.

Objectives:

The aim of the study is to assess how effective this methodology distinguishes ADS subjects from typically developing ones.

Methods:

Fifteen definite ASD subjects ( age range 8 -22) and ten typically developing subjects ( age range 7-12 ) were included in the study. Patients received independent Autism
diagnoses according to DSM-V criteria, then subsequently confirmed by a qualified psychiatrist at Villa Santa Maria, where the patients reside, using the ADOS scale (overall
severity score had a range from a minimum of 4 to a maximum of 10 points, average = 7.9). No autistic child was affected by genetic conditions and/or cerebral malformations
documented by neuroimaging and epilepsy.

A continuous segment of artefact-free EEG data lasting 60 s in ASCCI format was used to compute multi-scale entropy values and for subsequent analyses.

A Multi-scale ranked organizing map (MS-ROM), based on the self-organizing map (SOM) neural network, coupled with the TWIST system (an evolutionary system able to
select predictive features) created an invariant features vector input of EEG on which supervised machine learning systems acted as blind classifiers.

Results:

After MS-ROM/I-FAST preprocessing, the overall predictive capability of different machine learning systems in deciphering autistic cases from normal ones consistently
amounted to 100% (Table 1). These results were obtained at different times in separate experiments performed on the same training and testing subsets. The similarities
among the ANN weight matrixes measured with apposite algorithms were not affected by the age of the subjects. This suggests that the ANNs do not read age-related EEG
patterns, but rather invariant features related to the brain’s underlying disconnection signature.

Conclusions:

This pilot study seems to open up new avenues for the development of non-invasive diagnostic testing for the early detection of ASD.

Machine Owverall

: Num Input ASD Control Error
Learning system accuracy
K-CM 21 100%6 1008% 10080 0
KNN 21 10086 10086 10086 0
FF Bp 28 87% S0% 288% 15
FF_5n 28 808 0% 85%
NaiveBayes 28 949 F0% 829%
RandomForest 28 67% 80% 73% 3.5
SMO 28 53%% S0% 71% 4
Logistic 23 A46% 90% 65% 45

107.036 ERP Correlates of Inhibitory Control and Theory of Mind Are Associated with Each Other and with ASD Symptoms
A. D. Nijhof, M. Brass and J. R. Wiersema, Ghent University, Ghent, Belgium

Background:

Both Theory of Mind (ToM) and Executive Functioning (EF) impairments have been argued to play a causal role in ASD. Interestingly, over the years, there has been growing
support for a link between EF and ToM, and EF has been mentioned as an ‘enabling factor’ in the development of ToM. It is suggested that specifically inhibitory control is
needed for successful ToM, as mentalizing almost always requires overriding a prepotent response (e.g., overriding own belief in false-belief tasks). Indeed, some studies
have shown correlations between ToM and inhibitory ability, and fMRI studies have shown overlapping brain activation during ToM and inhibition tasks. Still, studies
attempting to directly test the link between inhibitory control and ToM are scarce, especially at the neural level, but may be of much importance to better understand ToM
deficits in ASD.

Objectives:

The aim of the current study was to investigate the relationship between neural correlates of inhibitory control and ToM, using EEG. In addition, correlational analyses were
conducted to relate the ERP findings to ASD symptoms in a neurotypical population.

Methods:

22 neurotypical participants carried outa ToM task and a Go/No-Go task while their EEG activity was being recorded. The Go/No-Go task required participants to respond to a
certain letter (80%, Go), and to inhibit responding to another letter (20%, No-Go). The ToM task consisted of watching short videos, in which both the participant and another
agent formed a belief about the location of a ball. During the outcome phase, participants had to respond in accordance with what the agent had believed, enabling false-
versus true-belief analyses. ERP components were calculated for No-Go versus Go trials, and for false- versus true-belief trials. These were subsequently related to ASD
symptomatology assessed by means of the Autism Spectrum Quotient (AQ).

Results:

For the Go/No-Go task, the typical pattern of N2 and P3 components was found, with expected differences between Go- and No-Go-trials. In the outcome phase of the ToM
task, a P3-like component could be observed at the midline, for the false-belief versus true-belief trials. A strong positive and specific correlation was found between the false-
belief (versus true-belief) related P3 component and the No-Go (versus Go) P3 component (r = 0.50); no link was found with the N2. In addition, both the false-belief P3 and
No-Go P3 were moderately and negatively correlated with ASD symptoms (r =-0.35 and r = -0.32 respectively).

Conclusions:

The finding that ERP indices of inhibitory control and mentalizing are positively correlated suggests that general inhibitory control plays a significant role in Theory of Mind
tasks. Both ERP indices were found to be associated with ASD symptoms, with smaller amplitudes for adults with more ASD symptoms. Although we used a dimensional
approach in a neurotypical population and replication of the findings is warranted in individuals with a formal diagnosis of ASD, these findings may help to better understand
ToM deficits in ASD.

107.037 Effects of Age and Social Function on Voice-Processing Systems in Autism

A. E. Baker', A. Padmanabhan’, P. Odriozola?, D. A. Abrams® and V. Menon®, (1)Stanford University School of Medicine, Palo Alto, CA, (2)Stanford University, Palo Alto,
CA, (3)Stanford University School of Medicine, Stanford, CA

Background:

Children with autism spectrum disorders (ASD) often show a lack of engagement with social communication cues, including speech, perhaps due to diminished attribution of
reward to social stimuli, which may impact the development of social skills. In adolescence, increased importance is placed on social interactions as individuals begin to
make a world for themselves outside of the home. Social communication impairments thus may leave individuals with ASD uniquely vulnerable during the transition from
childhood to adulthood. Neuroimaging research suggests that children with ASD show weaker connectivity between voice-selective superior temporal sulcus and reward and
affective brain regions compared to typically developing (TD) children, and that the strength of connectivity is associated with individual differences in social communication
abilities. However, little is known about the development of speech processing in the social brain during adolescence, or its relationship to social communication deficits in
ASD.

Objectives:

We examined the neural basis of 1) processing unfamiliar voices compared to non-vocal sounds and 2) processing unfamiliar voices compared to mother’s voice, a familiar
vocal source associated with the home environment, in children and adolescents with ASD compared to their TD peers. Specifically, we explored age- and social function-
related effects to better understand how voice processing in ASD deviates from typical development and correlates with social communication abilities.

Methods:

We used fMRI to measure brain activity in 31 individuals with high-functioning ASD (8-18 y/o) and 39 age- and IQ-matched TD controls (7-17 y/o) in response to nonsense
words produced by both unfamiliar female speakers and their own mothers, as well as energy- and duration-matched non-vocal environmental sounds. We also
administered the social responsiveness scale (SRS) to measure social function.
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Results:

The ASD group showed less activity in reward and social brain regions compared to the TD group in response to vocal stimuli. Moreover, unfamiliar voices, compared to both
environmental sounds and mother’s voice, elicited increased activity in the brain’s reward circuit as a function of age in the TD group, suggesting increased reward attribution
to novel vocal sources in adolescence. This relationship was absent in the ASD group, who showed no age-related change but did show variability in brain activity in voice-
selective and affective regions as a function of SRS score, with increased activity correlating with more severe social impairments.

Conclusions:

Our results support previous findings by showing that both familiar and unfamiliar vocal sources elicit reduced brain activity in reward and affective circuits in individuals with
ASD compared to their TD peers. Moreover, the absence of age-related changes in response to unfamiliar voices in the ASD group suggests a deviation from typical
development. Such impairments may play a role in the ability of adolescents with ASD to experience novel vocal sources as salient and pleasurable stimuli, thereby
impacting social skill developmentin this population. Our results also suggest a neural basis for individual differences in social function in ASD, with immature brain
responses correlating with behavioral impairments.

107.038 Electrophysiological Signatures of Visual Statistical Learning in Three-Month Old Infants at Risk for Autism Spectrum Disorder

A. Marin', T. Hutman?, M. Dapretto®, C. Ponting’, S. P. Johnson* and S. S. Jeste', (1)Semel Institute for Neuroscience and Human Behavior, David Geffen School of
Medicine, University of California, Los Angeles, Los Angeles, CA, (2)University of California Los Angeles, Los Angeles, CA, (3)University of California, Los Angeles, Los
Angeles, CA, (4)UCLA, Los Angeles, CA

Background: Visual statistical learning (VSL) refers to implicitly extracting commonalities and transitional probabilities within the visual environment (Bulf et al., 2011), and
may be a precursor to later cognition and social communication (Romberg & Saffran, 2010). We previously demonstrated impairments in VSL in preschool-age children with
ASD using a novel electrophysiological (EEG) paradigm (Jeste etal., 2015). No studies have examined VSL in infants at risk for ASD.

Objectives: We asked whether EEG signatures of VSL could be quantified at 3-months of age, and whether VSL distinguished high- and low-risk infants (HR infants have an
older sibling with ASD), and whether there was an association between VSL at 3-months and later cognitive function.

Methods: Three-month-old infants (n=22, high-risk (HR): n=11, low-risk (LR): n=11) were exposed to a continuous stream of shapes based on a modified version of the
Kirkham et al. (2002) VSL task. High density EEG was recorded (128 electrode, EGl inc) and the event-related potential (ERP) of interest was the frontal Positive Slow Wave
(PSW). A general linear model evaluated within-subject effects of region and condition and between-subject effects of group with respect to PSW mean amplitude. Learning
was operationalized as differentiation between conditions (expected vs. probabilistic). Whole group correlations between ERP markers of learning and cognitive skills at 6-
months (Mullen Scales of Early Learning, 1995) were also performed.

Results: There was a significant group by condition interaction (F(1, 20) = 7.393, p = .013, partial h? = 270) and a significant main effect of region (F(2, 19) =5.302, p = .015,
partial h2 = .358). Post-hoc tests revealed greater mean amplitude within the middle region as (M= 2.560, SD = 4.162) compared to the right (M = 2.039, SD = 3.155) and left
(M=.687, SD = 3.841). Post-hoc tests revealed that HR infants significantly differentiated conditions (#(10) = 2.967, p = .014), while LR infants did not ({10) = -.793, p = .446).
An independent samples t-test returned significant differences between HR (M =3.282, SD = 3.669) and LR (M =-.809, SD = 3.384) groups in PSW difference amplitudes
(#20) =2.719, p=.013). The absolute value PSW difference amplitudes correlated with six-month visual receptive skills (21) = .49, p = .02) and mental age (r(21) = .48, p=
.03), but groups did not differ on mental age at 6 months.

Conclusions: EEG correlates of VSL seem to differentiate HR from LR infants as early as 3-months of age, with HR infants displaying evidence of VSL. EEG signatures of
learning predict both visual receptive skills and mental age at six months. The relationship between VSL and cognitive function suggest a role of pattern learning in later
cognitive development. Group differences in VSL suggest that infants at risk for ASD demonstrate strengths in processing visual patterns—a strength that may occur at the
expense of later social attention or learning. As we confirm diagnostic outcomes, we will better understand the predictive nature of this cognitive domain in infants at risk for
ASD.

107.039 Engagement of Language and Theory-of-Mind Networks during Self-Other Processing in Autism Spectrum Disorders

E. Sartin’, C. E. Stevens®, C. L. Klein®, M. R. Klinger®, L. G. Klinger® and R. K. Kana®, (1)UAB, Trussville, AL, (2)Psychology, University of Alabama at Birmingham,
Birmingham, AL, (3)Psychology, Marietta College, Marietta, OH, (4)University of North Carolina at Chapel Hill, Chapel Hill, NC, (5)Psychiatry, University of North Carolina
TEACCH Autism Program, Chapel Hill, NC, (6)University of Alabama at Birmingham, Birmingham, AL

Background: Autism Spectrum Disorder (ASD) is characterized by difficulties in social interaction and social communication (American Psychiatric Association, 2013). Self-
referential processing, critical in interpersonal interactions, entails the ability to process information by incorporating self-awareness, self-judgment, and self-memory. Self-
referential processing has been linked to several brain areas, including the medial prefrontal cortex (MPFC), inferior parietal lobule (IPL), anterior cingulate cortex (ACC), and
left inferior frontal gyrus (LIFG). Individuals with ASD have been found to show atypical brain responses in some of these areas when engaged in self-other representation
tasks (Craik et al., 1999; Chiu et al., 2008; Lombardo et al., 2010).

Objectives: The primary objective of this fMRI study is to examine the role of language and theory-of-mind (ToM) brain networks in self-other processing across ASD and
typically developing (TD) individuals.

Methods: 15 high-functioning adults with ASD and 15 age-and-IQ-matched TD control participants (mean age=21.7; mean IQ: ASD=105, TD=111, p=.124) took part in this
study. All participants were right-handed males. Participants made “yes” or “no” judgments of whether an adjective, presented visually, described them (self) or their favorite
teacher (other). There was also a case judgment control condition where the participants determined whether the adjective contains the letter “e”. The data were collected
using a Siemens 3T Allegra scanner and analyzed using the SPM 12 software. Participants also completed the Reading Mind in the Eyes (RMIE) task outside of the scanner
to asses ToM.

Results: The main results of this study are: 1) Both ASD and TD participants showed significant activity in left superior temporal gyrus (LSTG), LIFG, MPFC, and LIPL during
selfas well as other processing (p=.001, voxels=78); 2) Between-group analyses showed significantly decreased activity in RSTG in ASD for both selfas well as other
processing (p= .05, voxels= 579); 3) Other related processing also elicited significantly reduced activation in the precuneus in ASD participants(p=.001, voxels=78); 4) When
selfand other processing were directly contrasted, ASD participants showed reduced activation in the ACC, putamen, caudate, and cerebellum (p=.001, voxels 78); and 5) A
regression analysis with MIE scores as covariate significantly predicted RIFG activation for self-processing in ASD participants (p=.01, voxels=253).

Conclusions: Increased activity in LIFG and LSTG for self and other processing, but not for case judgment, suggests greater levels of semantic processing; this is consistent
with the findings of previous imaging studies (Kelley et al., 2002). Reduced RSTG and precuneus activation during other processing in ASD participants reflects poor
engagement of regions that are part of the ToM network. Recent meta-analysis data underscore the role of these regions in other-related processing (Murray etal., 2015).
Comprehending self-related words also seems to recruit temporal and IFG areas differently in ASD participants, as seen in previous studies (Lombardo et al., 2010,
D'Argembeau et al., 2007). Overall, the findings of this study emphasize the role of social and semantic processing brain networks and their alterations in the neurobiology of
autism.

107.040 Evaluation of Mismatch Negativity As Biomarker for Language Impairment in Autism Spectrum Disorder

H. L. Green', L. C. Goodwin? and K. Froud®, (1)Columbia University, New York, NY, (2)Columbia University, Staten Island, NY, (3)Biobehavioral Sciences, Columbia
University Teaches College, New York, NY

Background: Currently, autism spectrum disorder (ASD) is diagnosed using the Diagnostic Statistical Manual of Mental Disorders-Fifth Edition (DSM-V) and children often go
undiagnosed until around the age of three. Moreover, current language assessments are designed to behaviorally measure language skills, therefore requiring that a child
have language or be “of language age” in order to participate. As a result of these diagnostic limitations, speech and language interventions for children with ASD plus
language impairment (ASD+LI) are often not initiated until a child is of preschool age. Finding an early and objective way to identify language impairment (LI) in ASD has the
potential to lead to earlier speech and language intervention for individuals “at risk” for the disorder. Magnetoencephalography (MEG) studies use the Mismatch Field
component (MMF) to investigate how the brain processes speech sounds. Previous MEG studies by Roberts et al. (2011) utilizing the MMF component have shown that
increased MMF latency (i.e., longer processing time) is a predictor of LI in children with ASD (sensitivity 82.4%; specificity 71.2%).

Objectives: Since MEG is expensive and not widely used with infants or young children, we attempted to replicate these results using the mismatch negativity (MMN), the
electroencephalography (EEG) equivalent of MMF. EEG is inexpensive and can be used with children of all ages making it an appropriate method to identify LIin children on
the autism spectrum. We explored increased MMN latency as a potential biomarker for LI in autism.

Methods: EEG was recorded in children ages 5-10 with ASD+LI, ASD-LI and typically developing controls (TD) during a passive auditory oddball experiment presenting
speech sounds. During the recording children were instructed to watch a movie and ignore the sounds.

Results: Contrary to previous MMF findings, individuals with ASD+LI demonstrated decreased MMN latency in the left hemisphere in response to vowel sounds compared to
those with ASD-LI and TD controls. A positive correlation between left hemisphere MMN latency and language scores on the Clinical Evaluation of Language Fundamentals-
Fifth edition was found when combining both ASD groups. No correlation between MMN latency and language score was found in the control group. Parent report revealed
that all individuals with ASD who participated in this study were hyper-sensitive to sounds.

Conclusions: Our results show that children with ASD+LI and hyper-sensitivity to auditory stimuli detect change in the auditory stream faster than children with ASD-LI and TD
controls. Our results support the theory that children with ASD+LI have increased connectivity in primary sensory cortices at the expense of computational connectivity
between association areas of the brain (Belmonte et al., 2004). This may account for faster auditory processing time despite low language scores in these children. Further
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research needs to be done in order to determine if grouping children by hyper- versus hypo-sensitivity to auditory stimuli could explain conflicting results between studies and
elucidate a neurophysiological biomarker of language impairment in subgroups of children with ASD.

107.041 Evaluation of the Pupillary Light Reflex As a Potential Biomarker in Children with Autism Spectrum Disorder

V. Y. Kang7'2, M. Pereverzeva', S. T. Geller""2, S. Lo', L. V. Ibanez""?, W. L. Stone"? and S. O. Murray’, (1)Department of Psychology, University of Washington, Seattle, WA,
(2)UW READ:I Lab, Seattle, WA

Background:

Previous studies have found differences in autonomic nervous system (ANS) functioning between children with ASD and typically developing (TD) children. The pupillary
light reflex (PLR) is one measure of autonomic functioning that has revealed a longer latency, faster constriction velocity, and lower constriction amplitude for individuals with
ASD compared to those with TD between 7 and 20 years of age (Daluwatte et al., 2012; Fan et al., 2009). Evaluation of the PLR in a younger age group could provide insight
into the early development of the ANS in ASD and be useful in discovering potential early biomarkers of ASD.

Objectives:

This study investigated PLR parameters in younger ASD and TD children than have been studied previously, using a simplified paradigm. The goal of the study was to
examine differences in the PLR between groups of ASD and TD children between the ages of 3 and 10 years, and to develop a simple testing procedure that could be used
for young, pre-verbal children.

Methods:

Children with ASD (n= 34, male=28; M,ge_ 5.79 years) and TD children (n= 33, male=21; M,ge 6.06 years) participated in two testing sessions. Each session lasted under 5
minutes and included four to six 21-second-long trials. The visual stimuli were large black and white circles, presented on a uniform gray background, and alternating every
second. A standard LCD monitor (Vizio SV420M), calibrated with a spectroradiometer (PR 650), was used to present the stimuli. Pupil size was measured by an infrared-
based eye tracker (Tobii X120). The PLR parameters, measured from the white circle onset, included the means of baseline pupil size (pupil size prior to the presentation of
the stimulus, in millimeters), PLR latency (time point when the change in the pupil size over the change in time is maximum, in milliseconds), and dilation time (time point at
the maximum pupil size, in milliseconds).

Results:

Children with ASD (M=3.83, SD=.38) had significantly larger average baseline pupil size than controls (M=3.59, SD=.31), F(1)=8.22, p < .01, and had significantly longer
mean PLR latency (M=402.88, SD=37.64) than controls (M=382.48, SD=27.10), F(1)=6.10, p=.016. In addition, children with ASD (M=260.44, SD=20.58) had marginally
significantly longer mean dilation time than controls (M=250.76, SD=18.16), ((1)=3.91, p=.052.

A similar pattern was present in the youngest, previously untested age group (ages 3 to 6). The ASD group (n= 23, M=262.96, SD=21.64) had significantly longer mean
dilation time than controls (n= 18, M=251.28, SD=11.73), F(1)=4.25, p=.046 and had significantly longer mean PLR latency (M=410.00, SD=40.40) than controls (M=385.00,
SD=23.81), F(1)=5.40, p=.025.

Conclusions:

There were significant differences in PLR parameters between children with ASD and TD in an age group that was younger than previously studied. The results are
consistent with previous findings in older children, which suggest that PLR measures could be extended to younger ages and potentially serve as an early biomarker for
ASD.

107.042 Evidence for Early Divergence of Thalamocortical Networks in High-Risk Siblings of Individuals with Autism Spectrum Disorder (ASD)

A. Nair', T. Tsangz, C. Ponting3, J. Liu?, 8. Y. Bookheimer? and M. Daprel‘toz, (1)Psychiatry, University of California Los Angeles, Los Angeles, CA, (2)University of California,
Los Angeles, Los Angeles, CA, (3)Semel Institute for Neuroscience and Human Behavior, David Geffen School of Medicine, University of California, Los Angeles, Los
Angeles, CA

Background: The thalamus is an important subcortical relay structure, through which most sensory information is routed. It plays a crucial role in modulation of visual,
auditory, and somatosensory functions, as well as attention and motor control. Various lines of evidence have suggested thalamic abnormalities in ASD (e.g., Chugani et al.
1997, Friedman et al. 2003). Highly specific patterns of thalamocortical connectivity have been demonstrated in typically developing (TD) individuals using functional
connectivity MRI (fcMRI; Zhang et al. 2008, 2010; Fair et al. 2010). In prior studies (Nair et al., 2013; Nair et al., 2015), we demonstrated that children and adolescents with
ASD showed mostly reduced connectivity especially for prefrontal-thalamic networks, accompanied by overconnectivity within temporal-thalamic networks.

Objectives: Given the importance of early identification of biomarkers and endophenotypes of ASD, itis crucial to understand how early in the developmental process these
differences in thalamocortical networks emerge.

Methods: Resting-state fcMRI (rs-fcMRI) data were acquired during natural sleep for 8 minutes on a 3T Siemens scanner for 19 infant siblings (6 weeks post-birth) of children
with ASD (i.e., high-risk group; HR) and 21 infants at low risk (LR) for ASD. Data were preprocessed using AFNI and FSL, and included motion correction, spatial smoothing,
isolation of low frequency fluctuations (.008<£.08), and normalization to the UNC Infant 0-1-2 neonate atlas (Shi, 2011). The same atlas was used to obtain masks for
prefrontal cortex, motor cortex, somatosensory cortex, parietal lobe, occipital lobe, temporal lobe and thalamus (see Nair et al., 2013). Time-series were extracted from each
of these cortical regions, and submitted to partial correlation analyses with field of view restricted to thalamus. Results were normalized using Fisher R-to-Z transformation
and submitted to paired t-test analysis for comparison between groups. Additional rs-fcMRI data were obtained for 10 HR and 11 LR participants at 9-months post-birth.
Similar preprocessing and statistical analyses were used on these data, except that these data were normalized to the UNC Infant 0-1-2 1-year atlas.

Results: Rs-fcMRI results showed aberrant patterns of thalamocortical connectivity in the HR group compared to LR groups at 6-weeks post-birth. These patterns mostly
indicated underconnectivity effects for all regions in the HR group, except for the parietal lobe, which showed bilateral overconnectivity effects with the thalamus. At 9 months
post-birth, the HR group showed thalamocortical patterns similar to older ASD children and adolescents in our prior studies (Nair et al., 2013; Nair et al., 2015). More
specifically, as compared to the LR group, the HR group demonstrated marked bilateral underconnectivity within prefrontal-thalamic networks, and bilateral overconnectivity
within temporal-thalamic networks.

Conclusions: Our findings suggest that aberrant subcortical-cortical connectivity may be disrupted as early as the first weeks of life in infants at higher risk of developing ASD.
Further longitudinal assessment is required to determine if these thalamocortical connectivity differences can predict which individuals within the HR group will later meet
criteria for diagnosis of ASD.

107.043 Examination of the Role of Social and Sensory Factors in Atypical Speech Processing in Autism Spectrum Disorder
L. Latterner, J. Pandey, J. E. Maldarelli, R. T. Schultz and J. McCleery, The Center for Autism Research, The Children’s Hospital of Philadelphia, Philadelphia, PA

Background: Language and social development are intimately linked. Individuals with Autism Spectrum Disorder (ASD) display differences in language processing, including
atypicalities in speech sound discrimination and lateralization of speech processing. Itis unclear, however, whether these differences are related to the inherent social nature
of speech or its unique sensory features. In light of evidence for both broad sensory and specific auditory processing abnormalities in ASD, further research is necessary to
determine how atypicalities in language processing are related to social and sensory aspects of speech.

Objectives: To investigate brain responses to speech and non-speech stimuli in children with ASD using event-related potentials, in order to elucidate how abnormalities in
speech processing relate to social and sensory factors associated with speech.

Methods: Participants are children with ASD aged 3-5 years and chronological age-matched typically developing (TD) controls (see Table 1 for sample characteristics). ASD
participants were diagnosed by research-reliable doctoral level clinicians using best clinical judgment based on a variety of measures (ADOS-2, Mullen Scales of Early
Learning, Vineland Adaptive Behavior Scales). Speech stimuli in this on-going study consist of short nonsense phrases spoken with angry or neutral prosody, selected based
upon affect ratings (interrater reliability 2.875). Non-social sensory-matched controls for the speech sounds were created by synthesizing a complex tone with the same pitch,
amplitude, and overtones as the original speech. Speech and non-speech stimuli are presented in separate blocks, each contrasting prosody (angry, neutral). This
experimental design allows for analysis of broad (speech vs. non-speech) and specific (angry vs. neutral) social factors while controlling for sensory features. Analyses focus
on the P2 component and a late positive component (P450) over frontal cortex, in order to examine both perception and cognitive evaluation of the stimuli. ANOVAs with
Stimulus Type (Human, Non-Human), Emotion (Angry, Neutral), and Hemisphere (Left, Right) as within-subjects factors and Group (ASD, TD) as a between-subjects factor
were conducted on the amplitudes of these components.

Results: Perceptual P2 component amplitudes exhibited a significant Group by Hemisphere interaction whereby P2 amplitudes were larger in the left hemisphere for ASD
participants but larger in the right hemisphere for TD participants (F(1, 13) = 6.265, p<.05, np2=.325). Amplitudes of a frontal P450 cognitive component also displayed an
interaction effect between Stimulus Type and Group in which TD participants exhibited larger discrimination of speech and non-speech stimuli, (F(1, 13) = 6.838, p<.05,
Np2=.345).

Conclusions: Preliminary analyses found that ASD participants exhibit atypical left-lateralization of auditory perceptual processing regardless of the stimulus, suggesting the
possibility that abnormal hemispheric specialization is independent of both social and prosodic factors. However, these preliminary results suggest that ASD participants also
exhibited reduced discrimination of speech and non-speech sounds relative to control participants at a later cognitive stage of processing. Because the speech and non-
speech stimuli were carefully matched on physical properties, this finding suggests thatimpairments in later cognitive processing of speech versus non-speech in ASD may
be driven by social factors. Data collection is on-going and full sample ASD and TD data will be reported.
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Table 1: Participant characteristics.

ASD TDC

N 11 4

Age (months) 57.5(9.4) 59.25 (14.3)
mean (SD)
% female 18.2% 50.0%
Early Learning Composite 75.3 (13.4) 92.8 (12.8)
(Mullen Scales of Early Learning)
mean (SD)

Race (% Caucasian) 54.5% 50.0%

107.044 Exploring Atypical Connectivity in Autism Using Graph Theory and Electroencephalography

R. A. Bethlehem', M. G. Kitzbichler?, J. Freyberg', E. Ruzich', S. K. Crockford” and S. Baron-Cohen’, (1)Autism Research Centre, University of Cambridge, Cambridge,
United Kingdom, (2)Department of Psychiatry, Brain Mapping Unit, University of Cambridge, Cambridge, United Kingdom

Background:

Atypical neural connectivity has been proposed to be a potential hallmark of autism, with hypotheses including decreased fronto-posterior and enhanced parietal-occipital
connectivity, reduced long-range and increased short-range connectivity, and temporal binding deficits. However, empirical findings vary substantially depending on the
aspects of connectivity examined, the developmental stage of the individual, the spatial and temporal scales, task versus no-task conditions, how motion artefacts are
handled, and the specific neural systems under consideration.

Objectives:

To explore the atypical connectivity hypothesis of autism with functional connectivity (FC) analysis of resting-state electroencephalography (EEG) data, using graph
theoretical analysis, a non-biased, model-free, data-driven approach.

Methods:

Resting-state EEG data (4-minute with 1-minute alternating eyes-closed, eyes-open) were recorded from 14 adults with autism and 34 neurotypical controls matched for age
and IQ. We used data-driven graph theory methods to study FC during the eyes-closed condition of these data. Functional connectivity was estimated using envelope
correlations that are more robust against the problem of volume conduction in EEG. In contrast to fMRI, EEG data arguably suffer less from head-motion artefacts and provide
a much higher temporal resolution to study network dynamics.

Results:

There were weak whole-brain effects combined with heterogeneous local effects. Consistent with prior literature, differences were found in the alpha and beta frequency
range. Specifically, in the alpha frequency range there was a trend towards increased clustering of positive correlations in occipital regions in the neurotypical group, relative
to the autism group. Conversely, in the beta frequency range there was increased clustering of negative correlations in central and frontal regions in the neurotypical group
relative to the autism group. Most prominently we found higher absolute coupling between frontal and occipital regions in the gamma frequency range in the control group. As
the sign of this coupling in the gamma frequency is negative, it means there was less decreased coupling and this is thus interpreted as relative increased functional
connectivity between occipital and frontal regions in ASC, that was most prominent in frontal regions.

Conclusions:

The results reveal no clear whole-brain connectivity pattern associated with autism. There are numerous local differences between the neurotypical and autism groups. Most
prominently there was a slight but robust increase in functional connectivity between occipital and frontal regions in ASC in the gamma frequency range. Gamma osciliations
have previously been associated with a possible excitation-inhibition balance in visual cortex and it is possible the present hyperconnectivity during resting state conditions is
the result of a similar excitation-inhibition imbalance.
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Pos Neg Pos Neg TD>ASC TD<ASC

Frequency Band

One-sample T-Test, within group FDR Corrected (p=0.01), between group
Panel showing all significant envelope correlattions within group and separate for *note the that sign of the gamma correlattion is negative, thus the
positive and negative correlations. Size of node represents edge strength. Colours ASC group shows less negative correlations in this frequency

represent location (lightblue = occipital, green = central-parietal, blue = temporal and red

Node size reflects within region group difference
is frontal and central sites combined)

107.045 Functional Connectivity in the Salience Network Differs Between Infants at High- and Low-Risk for ASD

T. Tsang’, C. Ponting?, R. McCarron’, K. E. Lawrence’, S. Y. Bookheimer' and M. Dapretto’, (1)University of California, Los Angeles, Los Angeles, CA, (2)Semel Institute for
Neuroscience and Human Behavior, David Geffen School of Medicine, University of California, Los Angeles, Los Angeles, CA

Background: Autism spectrum disorders (ASD) are characterized by deficits in social communication and sensory processing. Disruptions in brain connectivity have been
implicated in ASD (Geschwind & Levitt, 2007), which may result from altered prenatal neural development (Stoner et al., 2014). In particular, hyperconnectivity of the salience
network (SN) has been associated with symptom severity in children with ASD (Uddin et al., 2013). The SN is involved in modulating attention to salient aspects in the
internal and external environment. Social stimuli represent salient features of an infant’s environment (Johnson & Morton, 1991) and atypical attention allocation to social
stimuli has been observed among infants who develop ASD (e.g., Shic, Macari, & Chawarska, 2104). This feature of ASD may stem from altered functional connectivity within
the SN during infancy.

Objectives: Here we examine functional connectivity in the SN in 6-week-old infants at high- (HR) and low-risk (LR) for ASD in order to identify how early patterns of
connectivity may relate to social cognitive development.

Methods: An 8-minute rs-fcMRI scan was acquired during natural sleep in 6-week HR and LR infants on a 3T Trio Scanner. Risk status was determined by virtue of having
one or more older siblings with a confirmed ASD diagnosis. The rs-fcMRI data were motion scrubbed and preprocessed using FSL. The SN was identified using the right
insula region-of-interest from an infant atlas (Shi et al., 2011) as the seed. The Autism Observation Scale for Infants was administered 12 months.

Results: HR and LR infants were matched on age (#32) =.44, p =.65) and head motion ({32) =.37, p =.71).Whole-brain correlation maps generated from the insula seed
demonstrated that the SN was detectable in all infants (p<.05, cluster corrected). In comparison to LR infants, HR infants exhibited hyperconnectivity between the rightinsula
and somatosensory areas; in comparison to HR infants, LR infants showed stronger connectivity between the right insula and frontal regions of the SN (p < 0.05, cluster
corrected). Hyperconnectivity between the right insula and sensory cortices among HR infants was associated with the severity of early ASD symptomatology (r=-.83,
p<0.001).

Conclusions: These preliminary findings indicate that risk status is associated with significant differences in SN connectivity as early as 6 weeks of age. The rightinsula has
been identified as the hub of the SN, which is involved in modulating attention to interoceptive and exteroceptive stimuli (e.g., Uddin & Menon, 2009). Hyperconnectivity
between the right insula and somatosensory cortices in the HR group may cascade to altered developmental trajectories characterized by diminished attention to external
social stimuli and increased attention to internal sensory perception (e.g., sensory over-responsivity—Green et al., 2013). Although diagnoses cannot be confirmed until 36
months, these findings suggest that disruptions in SN connectivity may provide early reliable biomarkers of ASD before observable social and cognitive symptoms are
present.

107.046 Functional Near-Infrared Spectroscopy of Neural Responses to Speech at Three Months

N. M. McDonald', J. A. Eilbotf, H. M. Fichtenholtz®, M. L. Braconnier®, C. A. Wall®, C. A. Paisley* and K. Pelphrey?, (1)Yale Child Study Center, New Haven, CT, (2)Yale
University, New Haven, CT, (3)Yale University School of Medicine, West Haven, CT, (4)Yale Child Study Center, Yale School of Medicine, New Haven, CT, (5)Yale Child
Study Center, Yale University School of Medicine, New Haven, CT

Background: Infants show a behavioral preference for speech vs. other human and environmental sounds within the first months of life. This preference for speech sounds is
an important factor in social development, with a lack of preference potentially indicating risk for social deficits, such as in autism spectrum disorder (ASD). While several
studies have identified specialized neural circuitry for processing speech vs. non-speech sounds in adults, it is less clear whether this specialization is evident in the first
months of life. A previous study from our group using functional magnetic resonance imaging (fMRI) found increased activation to speech vs. non-speech sounds in the left
temporal cortex in one- to four-month-old infants during natural sleep. We sought to replicate these findings using functional near-infrared spectroscopy (fNIRS) in awake
infants at three months of age.

Objectives: In preparation for developing less-invasive risk biomarkers for ASD, we examined whether 3-month-old infants showed increased neural activation in response to
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infant-directed speech vs. other human sounds using fNIRS.

Methods: Infants were seated in their parent’s lap across from a screen and wearing the infant fNIRS headgear (optodes covering right and left temporal cortices; see Figure
1). Auditory stimuli were adapted from Shultz et al. (2014). Infants heard five 10-s blocks (pseudorandom order) for each of the three conditions: infant-directed speech (IDS),
human communicative non-speech vocalizations (HCM), and human non-communicative vocalizations (HNC). Speech sounds were comprised of a set of phrases in
Japanese to allow for a focus on the social, rather than language-related, aspects of speech. While the sounds played, an infant-friendly video depicting non-social stimuli
played to maintain infant attention. Changes in oxygenated hemoglobin (Oxy-Hb) within the speech condition were contrasted with the non-speech conditions.

Results: Data from 14 infants were included in analyses. As depicted in Figure 2, grand average waveforms within each hemisphere indicated increased activation in the
right temporal cortex in response to infant-directed speech. A ttest contrasting the speech vs. non-speech conditions revealed a significant difference in mean Oxy-Hb
concentration at4.5 to 7.5 s post stimulus, p=.02.

Conclusions: Infants exhibited increased activation to speech sounds within the first three months of life. We found increased activation to infant-directed speech within the
right temporal cortex, an area often found to be sensitive to social stimuli. These findings offer important implications for understanding ASD. Specifically, it may be that a lack
of neural specialization for social stimuli, including speech, within the first months of life places infants at risk for the disruptions in social development apparentin ASD. As a
next step, we plan to examine whether individual differences in neural sensitivity to speech are associated with concurrent parent reports of early sociability. Future directions
include longitudinally examining whether infants who are more sensitive to speech at three and six months of age are more social at 12 months and whether these early
neural responses are associated with risk for ASD.

Figure 1. Optode configuration by hemisphere

Figure 2. Comparison of post-stimulus Oxy-Hb concentrations by hemisphere and condition
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Noe, 1DS = Infant-directed speech, HCM = Human communicative non-speech vocalizations, HNC = Human non-communicative
vocalizations

107.047 Hemispheric Differences in Auditory Complexity Processing in ASD

L. A. Sand’, E. Redcay?, T. Zeffiro®, F. Samson® and D. J. Bolger', (1)Human Development & Quantitative Methodology, University of Maryland, College Park, MD,
(2)Department of Psychology, University of Maryland, College Park, MD, (3)Neurometrika, Potomac, MD, (4)Department of Psychology, University of Western Ontario,
London, ON, Canada

Background: Autism Spectrum Disorder (ASD) can be accompanied by delays in speech acquisition and a puzzling combination of auditory abilities, with enhanced pitch
processing abilities often coexisting with atypical spoken language processing, particularly involving prosody. Speech has complex auditory characteristics and there is
evidence for hemispheric specialization of auditory processing, with temporal processing more lateralized to the left hemisphere and spectral processing to the right. Itis
possible that some aspects of autistic individuals’ atypical auditory behavior results from lateralized differences in complex sound processing in both primary and non-primary
auditory cortex.

Objectives: N/A

Methods: We employed fMRI to explore the neural basis of complex sound processing in 12 ASD and 15 typical participants, ages 16-30. Participants performed a simple
visual discrimination task while hearing 7 sec trials of parametrically varying complex auditory stimuli with a random spectrogram that had 5 levels each of spectral and
temporal complexity. These stimuli are noise-like and do not resemble speech sounds. We used an accelerated multiband (MB) echo planar imaging (EPI) pulse protocol
providing both high temporal and spatial resolution, thus enabling more accurate measurement of functional responses. Single subject fixed effect regression models were
used to compute parameter estimates for each of the 25 spectral/temporal sound complexity combinations. Head motion covariates and motion outlier exclusion were used
to minimize the effects of participant head motion. Group mixed effects models were used to identify group and groupXtask interaction effects.

Results: Both groups showed strong bilateral activity modulations with increasing spectral complexity in the planum temporale (PT; secondary auditory cortex), and
transverse temporal gyri (TTG; primary auditory cortex). Increasing temporal complexity had a weaker modulatory effect and was only seen in the left PT. Averaging across
all levels of spectral and temporal complexity, ASD participants exhibited higher activity in the PT and TTG, with the effect larger on the left than the right.

Conclusions: While we observed similar spatial patterns of hierarchical functional organization for auditory processing in both groups, the ASD participants exhibited higher
task-related activity in left primary and non-primary auditory cortex when listening to complex sounds. This lateralized difference was largest in auditory cortex lateral to TTG.
Greater auditory stimulus complexity effects in regions sensitive to acoustic temporal features could represent atypical left hemisphere processing of complex auditory stimuli
in ASD, possible related to atypicalities in spoken language processing.
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t=1

T-values for regions showing significantly greater BOLD signal in ASD >
TYP contrast for average of all levels of spectral and temporal
complexity displayed on a template brain. Relative to typical controls,
ASD participants exhibited higher activity in planum temporale (PT) and
transverse temporal gyri (TTG), with the effect larger on the left than
the right. Axial slices are displayed.

107.048 Increased Gamma Oscillatory Activity within the Salience Network: Relationship to Social and Attention Functioning in ASD

T. Andersen’, A. M. Flores’, C. Swick’, J. Brennan®, I. Kovelman?, S. Bowyer? and R. Laj/'ness-O’NeilI’, (1)Eastern Michigan University, Ypsilanti, MI, (2)University of
Michigan, Ann Arbor, M, (3)Henry Ford Hospital, Detroit, MI

Background: Autism spectrum disorders (ASD) are characterized by deficits in social and attention functioning. Research to date has failed to clarify the pathogenesis, and
there is an urgent need to identify biomarkers to aid earlier diagnosis given its escalating prevalence. Deficits in the salience network (SN) have been shown to distinguish
between children with autism and neurotypical children; however, links to clinical symptoms have not been established. The insula is a key node of the SN, responsible for
“selecting” stimuli for additional processing. Disruptions in connectivity are believed to lead to aberrant salience processing, which may contribute to core symptoms of ASD
(i.e. lack of attention to social stimuli).

Objectives: This study investigated relationships between neural synchrony within the SN and social/attention functioning.

Methods: Twelve children with ASD (Age: M =9.2; SD = 1.0) and 13 neurotypical (NT) controls (Age: M = 9.3; SD = 1.3) underwent magnetoencephalography at rest.
Synchronization of activity was quantified by calculating coherence (0 to 1) between the insula and other cortical regions of the SN. Group differences were computed using t-
tests for each region pair. Kendall Tau correlations were computed to examine relationships between coherence and social/attention functioning, as measured by NEPSY-II
Auditory Attention (AA)/Response Set (RS) and Social Responsiveness Scale-2 (SRS-2), respectively.

Results: Within gamma, higher coherence was noted in NT between L Insula (LI) to: R Angular Gyrus (p = .02), R Middle Occipital Gyrus (p=.05), and R Superior Occipital
Gyrus (p = .04). In ASD, significant positive relationships were noted between SRS-2 Cognitive subscale and coherence from LI to: L Cingulate (p=.003), L Inferior Frontal
Gyrus (IFG) (p=.04), L Superior Frontal Gyrus (SFG) (p=.03), R Cingulate (p=.007), R Insula (Rl) (p=.04), and R SFG (p=.03). Significant relationships between SRS-2
Restricted and Repetitive Behavior (RRB) subscale and coherence from Rlto L Cingulate (p=.05) and LI to: L Cingulate (p=.003), L SFG (p=.03), R Cingulate (p=.02), Rl
(p=.05), and R SFG (p=.03), were noted. Within NT, significant negative relationships between NEPSY RS and coherence from LI to L IFG (p=.04) and LI to L MFG (p=.05)
was noted. SRS-2 Communication and Motivation were positively related between coherence and Ll to L Cingulate (both p=.04).

Conclusions: In NT, higher gamma band synchrony is noted in cross-hemispheric connections between LI and R parieto-occipital regions. In ASD, greater deficits in social
cognition/RRB are related to higher gamma band synchrony, specifically within the left hemisphere and between insula and cingulate/frontal gyri. A similar relationship is
reflected in heightened coherence between bilateral insula, cingulate and SFG. Better complex attention is related to lower gamma coherence between left insular and frontal
regions in NT, while no relationship was found in ASD, suggesting alternate “selection” pathways. Overall, findings suggest enhanced frontal gamma oscillatory activity
between the insula, a vital component of the SN, and other frontal regions may contribute to core symptoms of ASD.

107.049 Increased Trial-By-Trial Neural Variability Associated with Increased Autistic Traits in Healthy Adults
M. H. Puglia, J. J. Connelly and J. P. Morris, Department of Psychology, University of Virginia, Charlottesville, VA

Background: The Noisy Brain Theory suggests that the unique constellation of symptoms presentin autism spectrum disorder (ASD) might be the result of a single
widespread abnormality in neural functioning. Specifically, the evoked response to stimuli across multiple sensory modalities is less reliable and shows greater variability
among individuals with ASD when compared to neurotypical controls (Dinstein et al., 2012; Milne, 2011).

Obijectives: As it is increasingly understood that autistic traits are expressed on a continuum in the general population, the current study expands upon these results to
examine whether trial-by-trial variability in neural response is also associated with the occurrence of autistic traits in healthy adults. We utilize a biological motion perception
paradigm to explore how response variability is associated with autistic traits under both social and nonsocial contexts.

Methods: Eighty-six healthy adults (49 males) aged 18 to 25 years passively viewed alternating 24-s blocks of point-light-walker displays of biological motion or random
motion while undergoing fMRI. Autistic traits were assessed with the Autism Spectrum Quotient Questionnaire (AQ) (Baron-Cohen et al., 2001). An independent components
analysis (ICA) was first performed to identify regions of interest (ROls) with a model-free, data-driven approach. To assess the evoked response to each stimulus type
(biological, random), the peristimulus timecourse from each ROl was extracted separately for each trail (5 per stimulus type), with onset aligned to the onset of the stimulus,
and a duration of 44 seconds capturing the entire hemodynamic response to the stimulus including recovery. Neural variability was calculated as the standard deviation of
each time point within each individual’s timecourse for each ROl and stimulus type.

Results: AQ scores showed a normal distribution and ranged from 4 to 32 in the current sample. The first component of the ICA accounted for 46.57% of variance in data and
consisted of 12 spatial clusters encompassing bilateral fusiform gyrus, posterior superior temporal sulcus, precuneous, rostromedial prefrontal cortex, superior frontal gyrus,
left orbitofrontal cortex and rostrolateral prefrontal cortex, and right inferior frontal gyrus. Across both conditions and all ROls, AQ score and neural variability showed a
significant positive association (all p’s < 0.0001). For the biological condition, variability of neural response across ROIs accounted for 5 to 28% of variance in autistic traits.
Similarly, for the random condition, variability of neural response across ROIs accounted for 7 to 59% of variance in autistic traits.

Conclusions: Previous research has indicated that poor response reliability may be a fundamental neural characteristic of autism. The current study expands upon this
hypothesis by demonstrating that healthy adults with a high occurrence of autistic traits show a similar “noisy” neural response across repeated trials of stimulus presentation
as indicated by increased standard deviations within the timecourse. Within healthy populations, neural noise has been associated with developmental processes (Misize, et
al., 2010), and may therefore prove to be a particularly useful metric for informing differential developmental trajectories among individuals with ASD.

107.050 Integrated Study of Joint Attention in Autism Spectrum Disorders By High-Density EEG and Eye-Tracking

L. Billeci’-, A. Narzisi?, A. Tonacci®, S. Calderoni?*, G. Pioggia® and F. Muratori, (1)Department of Clinical and Experimental Medicine, University of Pisa, Pisa, ltaly,
(2)IRCCS Stella Maris Institute, Pisa, ltaly, (3)Clinical Physiology Institute - National Research Council, Pisa, PI, Italy, (4)Magnetic Resonance Laboratory, Division of Child
Neurology and Psychiatry University of Pisa; Stella Maris Scientific Institute, Pisa, ltaly, (5)National Research Council of ltaly (CNR), Pisa, P, ltaly

Background: Autism Spectrum Disorders (ASD) are characterized by a strong impairment in joint attention (JA) development. This deficit is associated with difficulties in social
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learning and has consequences on the subsequent behavioral and neural development of children with ASD. For this reason the implementation of protocols for the study of
brain-behavior correlation of JA are crucial in understanding and treating ASD. Electrophysiology (EEG) can provide cues about the behavioral correlates of JA with an
excellent temporal resolution. To our knowledge no study in literature have explored yet the neurophysiological correlates of JA in ASD using EEG. Moreover eye-tracking
can provide additional information about the direction of the gaze during the task.

Objectives: The aim of this study was to describe the neurophysiological and gaze correlates of JA in children with ASD during responding and initiating joint attention tasks.
A further aim was to use this quantitative assessment to evaluate the eventual modifications in EEG and eye-tracking measures due to the treatment.

Methods: Data were acquired in 10 children with ASD at TO and after six months of treatment (T1). Stimuli consisted in video sequences, with an actor between two identical
toys placed on the floor in front. The experimentinvolved two conditions: the responding to joint attention (RJA) and the initiating joint attention (IJA). A control condition
without objects was also added. EEG data were acquired using a high-density 128-channels system (HCGSN 128; Electrical Geodesics Inc) while children’ gaze was
recorded with SMI Eye Tracking device by SensoMotoric Instruments (Germany). A switch connected to the stimulus PC allowed sending the events simultaneously to the two
systems. EEG data epochs, in which the child attended the screen, were pre-processed to remove artifacts and analyzed using quantitative methods (QEEG) to obtain power,
asymmetry and coherence. For eye-tracking data analysis three regions of interests (ROls) were selected: model’s face, target object and non-target object. Gaze duration
within each ROl and transitions between different ROIs were computed.

Results: In the IJA condition treatment induced an increased in frontal gamma activity and a decrease in alpha and delta activity in frontal, temporal and occipital areas.
Coherence in gamma band increased in frontal and occipital areas while delta and alpha coherence decreased in occipital areas. In the RJA condition power decreased in
frontal regions in theta and alpha bands, in right temporal area in alpha and in left occipital area in delta. Coherence increased in delta band between occipital and temporal
areas and in parietal area in theta and alpha bands. Eye-tracking analysis revealed an increased attention at face and a decreased attention at objects at T1. In addition in
the IJA task transitions from both target and non-target object to face increased compared with T0. Significant correlations were observed among QEEG measures and eye-
tracking parameters.

Conclusions: The integrated protocol realized allowed to explore neurophysiological and gaze correlates of the different components of JA. The results of this study suggest
that IJA and RJA subtend two different neural circuitries, which can be modified by treatment.

107.051 Interactive Social Neuroscience to Assess Reward Processing in the Broad Autism Phenotype: An Event-Related Potential Study

M. Rolison’, A. Naples', J. Herrington® and J. McPartland’, (1)Child Study Center, Yale School of Medicine, New Haven, CT, (2)The Center for Autism Research, Children's
Hospital of Philadelphia, Philadelphia, PA

Background: Autism Spectrum Disorder (ASD) is hallmarked by interpersonal difficulties, yet scant published neuroscience research investigates actual social interactions.
Atypical reward processing is implicated in ASD, but ecologically valid studies dissociating social versus non-social reward in ASD are lacking. This study utilized interactive
social neuroscience methods to examine reward processing in a social context and its association with autistic traits in typically developing (TD) adults. Using simultaneous
recording of electroencephalogram (EEG) and electrocardiogram (ECG) in pairs of people competing in a computer game, we examined reward processing (indexed by
event-related potentials [ERP]), heart rate variability, and their association with autistic symptomatology.

Objectives: Characterize neural and cardiac markers of reward and feedback processing and their association with autistic traits during face-to-face social interactions.
Methods: 16 TD adults, grouped in same-sex dyads, (a) sat quietly apart versus together while making eye contact, and (b) played a competitive treasure hunt game against
a computer and against each other. EEG and ECG were recorded from each member of the dyad using wireless recording devices. ERP components marking early visual
processing (P1, N2) and reward processing (FRN, P3) were contrasted based on competitor (computer/human), outcome (win/loss), and player (self/lopponent). To quantify
social function and dysfunction, the Autism Quotient (AQ) and Broad Autism Phenotype Questionnaire (BAPQ) were administered.

Results: Preliminary analyses of heart rate variability and resting data revealed differences associated with the presence of another person. Autistic traits were associated
with attenuated FRN and P3 indices of reward processing. Sensitivity to feedback, indexed by the FRN, during live, not computer, competitors was correlated with autistic
traits. There was a significant correlation between the differences in FRN amplitude between self-win and opponent-win when playing against another person and AQ (r=-
0.505, p=0.046) and BAPQ (r=-0.558, p=0.025) scores. Additionally, BAPQ score was correlated with differences in FRN amplitude between self-win and opponent-miss
when playing against another human (r=-0.544, p=0.030), as well as with the difference in FRN amplitude for opponent-win and self-miss (r=0.526, p=0.036). Sensitivity to
reward during live interaction, indexed by the P3, was correlated with autistic traits. For the P3, BAPQ scores were correlated with the difference in amplitude between self-
win and opponent-win conditions when playing against another person (r=-0.516, p=0.041), as well as between opponent-win and self-miss conditions when playing against
another person (r=0.524, p=0.037). There were no significant effects of outcome, player, competitor, or interactions for low-level sensory components (P1 and N2; all
ps>0.10).

Conclusions: This study applied interactive social neuroscience to investigate reward processing during live interaction in TD adults. This was the first study to examine
electrophysiological indices of reward-feedback monitoring during live dyadic interaction. Results reveal task-specific modulation of brain activity during live interaction that is
absent during computer interaction. Individuals with lower levels of autistic traits exhibited greater sensitivity to outcome during live interaction versus playing alone. Our
findings provide new insight into differences in reward processing mechanisms associated with autistic traits and further emphasize the import of utilizing more ecologically
valid approaches in neuroscientific studies of social brain function.

107.052 Investigation of Face Processing in Autistic Spectrum Disorder (ASD) for the Development of Clinically Useful Biomarkers: An Electroencephalographic
Approach

N. Mc Devitt’, L. Gallaghelz andR. B. Reillyg, (1)Trinity College Dublin, Dublin, Ireland, (2)Psychiatry, Trinity College Dublin, Dublin, Ireland, (3)Department of Engineering,
Trinity College Dublin, Dublin, Ireland

Background: Autistic Spectrum disorders (ASDs), are characterized by social deficits and restricted/repetitive behaviours. Underlying mechanisms are unclear, though they
are thought to be caused by an interaction between genetic and environmental factors. Using imaging methods such as electroencephalography (EEG) to understand more
about the neural mechanisms of ASDs may aid in the development of clinically useful biomarkers for earlier diagnosis as well as for drug treatment endpoints.

Objectives: To conduct behavioural and electrophysiological endophenotyping to probe core social deficits of ASD to facilitate improved knowledge regarding underlying
neural mechanisms of ASD.

Methods: 5 participants with ASD and 10 typically developing (TD) participants have completed this research currently, data collection is ongoing. ASD participants have an
unambiguous clinical diagnosis of ASD. EEG was recorded continuously using a high density 64 electrode array. Analysis was carried out offline. The paradigm consisted of
schematic faces representing different emotions. There were three stimulus categories: Standard, Target and Deviant. The deviant varied between conditions A (Angry) and B
(Happy). This paradigm was adapted from a study by Kreegipuu et al (2013). For this research particular focus was paid to the parietal region as this area is consistently
associated with P300 generation.

Results: A within group analysis comparing the difference between stimuli in the ASD group was carried out. All mean amplitudes between the time period of interest (250-
550ms) were found to be significantly different from each other (p<0.001), a between group analysis compared mean P3 amplitudes, between the two groups, each stimulus
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response was compared. All three were found to be statistically significant from each other (p<0.001). A within group analysis of amplitude differences for each stimulus
between the two conditions, exhibited that there was no significant differences found in mean P3 amplitudes in the ASD group (p<0.05). The control group conversely
exhibited a significant difference in mean amplitudes in response to the deviant between conditions.

Conclusions: The aim here was to probe the core social deficits in ASD utilising EEG in TD individuals in comparison to individuals with ASDs. The significant differences in
P3 amplitudes exhibited between the two groups suggest mechanistic differences in emotional processing between the two groups. Additionally, within group analysis of
Condition A and B revealed a significant difference in amplitudes between the deviant stimuli in TD adults (p<0.001). There was no difference observed in the ASD group
between the two conditions (p>0.05). Angry faces have been shown previously to elicit higher amplitudes than happy faces (Martens, Leuthold, & Schweinberger, 2010).
There are several reasons this may have occurred, the ASD group have been more focused on details of the faces rather than the global representation, this more detail
oriented observation has been exhibited in ASD previously. Secondly, ASD group may not be able to differentiate between the emotions on the schematic faces as easily as
the TD group. Overall, significant differences in emotional face processing between the two groups were exhibited, further investigation into these differences could lead to
the development of clinically useful biomarkers for earlier diagnosis.

107.053 Mental Imitation and Mirroring in Children with Autism
J. O. Maximo, R. J. Donnelly, H. M. Wadsworth and R. K. Kana, University of Alabama at Birmingham, Birmingham, AL

Background: Although a deficit in imitation has been reported in autism spectrum disorders (ASD) (Williams et al., 2001; Rogers et al., 2003; 2008), recent studies have
reported intact imitation skills in this disorder (Bird et al., 2007; Dinstein et al., 2010; Hamilton et al., 2007). Mental imitation, perhaps a precursor to motor imitation, involves
visual perspective-taking and motor imagery (Jeannerod, 1994; Goldman, 2005). Research on mental imitation in autism has been rather limited compared to that on motor
imitation. Considering the proposed role of impairments in the mirror mechanism and mentalizing ability in autism, we hypothesize that children with autism will have altered
patterns of brain responses coupled with poorer task performance in mental imitation of actions.

Objectives: The main objective of this study is to determine the differences in brain responses underlying mirroring and mentalizing networks during mental imitation in
children and adolescents with ASD

Methods: Thirteen high-functioning children and adolescents with ASD and 16 age-and- IQ-matched typically developing (TD) control participants took part in this fMRI study.
In the MRI scanner, participants were shown cartoon pictures of people performing everyday actions ( Transitive actions: e.g., ironing clothes but with the hand missing; and
Intransitive actions: e.g., clapping hands with the palms missing) and were asked to identify which hand or palm orientation (of three answer choices) would best fit the gap
(Mozaz et al., 2002). Neuroimaging data was analyzed using AFNI and SPM12 to examine brain activation and functional connectivity.

Results: The main findings of this study are as follows: 1) Processing both transitive and intransitive actions yielded activation in the bilateral inferior frontal gyrus (IFG) and
inferior parietal lobule (IPL) in both ASD and TD groups; 2) Between-group analysis yielded hypoactivation in the ASD children, relative to TD, in the right angular gyrus and
cerebellum for both conditions; 3) Hyperactivation in ASD, relative to the TD group, in the left middle occipital gyrus, left IFG, and IPL for both transitive and intransitive
actions; and 4) whole-brain functional connectivity analysis revealed underconnectivity (ASD < TD) between the RIFG seed with left cerebellum, right insula, and the right
fusiform gyrus and between the right IPL seed and right precentral gyrus (All analyses are reported at a statistical threshold of p < 0.05, cluster size k= 100; FWE corrected).
Conclusions: Increased activation in IFG and IPL in both groups suggests possible role of mirroring mechanism in mental imitation of actions. Hypoactivation in RIPL and its
hypoconnectivity with motor areas in ASD suggest limited and/or altered engagement of the mirroring/motor network. This pattern of activation difference may have
implications for understanding social movement and in social development through modeling in ASD. Hypoconnectivity of IFG with several regions also underscores the
limited engagement of social brain areas in autism. Overall, our findings suggest that mirroring and mentalizing brain networks respond differently in children with ASD during
tasks of mental imitation.

107.054 Neural Adaptation during Learning in ERPs to Visual Target Detection in Children with ASD
S.E. Schipul’, G. T. Baranek?, A. M. Campbell’ and A. Belger’, (1)University of North Carolina, Chapel Hill, NC, (2)UNC Chapel Hill, Chapel Hill, NC

Background: Previous fMRI studies have demonstrated reduced neural adaptation in adults with autism spectrum disorder (ASD) during short term learning tasks (Schipul et
al., 2012; Schipul & Just, 2015). Reduced neural adaptation may impair learning abilities in ASD and possibly play a role in the emergence of behavioral characteristics of
ASD. However, itis critical to examine the neural processing underlying learning throughout developmentin ASD. Therefore, in the present study we use
electroencephalography (EEG) to examine neural adaptations during learning in children with ASD during performance of a visual target detection task.

Objectives: The current study examines changes in event-related potentials (ERPs) over time during a visual target detection task in children with ASD and typically
developing (TD) children, in order to gain insight into neural adaptability in children with ASD.

Methods: Participants include children with ASD and TD children, ages 8 to 12 years old and with IQs in the normal range. EEG data was collected while participants
performed a visual target detection task for 30 minutes. Data was collected from 128 electrode sites and was analyzed using EEGLab. EEG waveforms were compared for
both non-targets (red circle, 85% of trials) and targets (blue square, 15% of trials) between Early and Late blocks of the experiment. Data collection is ongoing and currently
includes 10 ASD and 12 TD participants.

Results: Preliminary results suggest that the ASD group (n=4) and TD group (n=4) show similar EEG waveforms to Non-Targets in Early blocks, but that the ASD group
shows a similar pattern in Late blocks, while the TD group shows significant attenuation in Late blocks in both the P1 and N2 (Fig. 1). In response to Targets, the ASD group
shows an attenuated P3 response relative to the TD group in Early blocks (Fig. 2). Group adaptations in the response to Targets is currently unclear. Behavioral accuracy and
reaction time was similar across groups and well above chance.

Conclusions: These preliminary findings suggest reduced adaptation over time in ERP responses to visual non-target stimuli in children with ASD. This may reflect reduced
neural adaptability in ASD that may affect the learning process throughout development. Furthermore, we found blunted ERPs to targets in ASD (despite intact behavioral
performance). Future analyses will include the full final participant groups and will relate neural measures to clinical measures of ASD symptom severity and sensory
features. Reduced neural adaptability in ASD may affect the learning of a variety of behaviors throughout development and may play a role in the emergence of ASD
symptoms.



55

56

Fig 1.
e Response to Non-Targets

Early Late
z ,/\ . ? N
e 1 /\ /’I II'\ PJ N 1 \' /"J I|I I.I'I\‘\‘ lll(\l
ASD 3 ° / ”\/‘ﬁ ' g L & WM
= -2 E o2 \\ I|rl'
-3 -3 \'xj‘ \f

] a 200 Ll GO0 so0 =200 o 200 ad 00 oG
Tiris (1} Tt (e}

Early Late

H Ir,\l' 1 2

el 0 e il ' 5
T S0 Y / v\ f /S ™ e /\__\ N P
E 1 \ f 4 al \J'r\ N S
i s S e \ / 7
3 1 ¥
-200 [Il ?;ll'l 4[:0 hl:lﬂ 5;0 -200 Ell Z[II(I 4;9 ﬁ;ﬂ ﬂl;ﬂ
Fig 2.
. Response to Targets
Early Late
5 T T 13
N\ |"r\'1 i
o I“ll AN ."'|I
A AN / i\ AVERAY
ASD zﬂf\f % ~ 1 of \/'f\/\ v \'n v\fd ’ v
£ N g \/
< e
5 . . . 5 i ] ;
-200 ) o0 400 L] & -2 L] 00 400 ] a0y
Time (ms) Tima (s}
Early Late
Ll
79
! | 5
5 ! \ g
i £y / /
TD 20 F\f\"} H'U/‘“"! \a/'_/}\f 1 ] \_\
i A 3
\ e e \
/\v'_-'\ll\ /l
& ; . r i ; .
-200 ] 200 400 L] & -2 L] 200 400 i B0
i () Tima (ms)

107.055 Neural Bases of Hierarchical Shape Processing in Autism Spectrum Disorder

T. DeRamus’, K. N. Rodyz, S. L. Kumar® and R. K. Kanas, (1)Psychology, University of Alabama at Birmingham, Birmingham, AL, (2)Psychology, University of Alabama
Birmingham, Birmingham, AL, (3)University of Alabama at Birmingham, Birmingham, AL

Background: Enhanced visuospatial processing (Mottron et al., 2006) and Weak central coherence (WCC) (Frith & Happe, 2006) accounts argue that individuals with autism
spectrum disorders (ASD) may focus on featural aspects of information more than the configural aspects. Nevertheless, there is increasing evidence that the “local bias” in
ASD is not always present when other developmental factors (such as age and metrics of IQ) are taken into account (Pellicano et al., 2006). Furthermore, a number of
experiments have found enhanced recruitment of frontal, parietal, and occipital brain regions in ASD, but studies reporting how these regions are interconnected during such
visuospatial processing tasks in ASD is limited.

Objectives: To obtain a greater understanding of brain circuitry involved in visuospatial functions in individuals with ASD.

Methods: Fifteen children and adolescents with ASD and sixteen typically developing (TD) control participants (age 8-17 years) performed a hierarchical shape stimuli task
(Navon, 1977) in the fMRI scanner. The task utilized a blocked design with trials that require the participant to name the larger shape composed of the smaller shapes
(Global), and to name the smaller shapes that compose the large shape (Local). Data collected from a Siemens 3T Allegra scanner were analyzed using SPM12; functional
connectivity analyses were performed using the CONN Toolbox, with 28 seed regions of interest (ROls) selected from previous literature and from meta-analysis data.
Connections were grouped and familywise error corrected using Network Based Statistics (NBS) in CONN. ANCOVAs were used to assess group differences in mean
reaction time (RT) with age and full scale IQ (FSIQ) as covariates.

Results: While processing global shapes, ASD children displayed greater activity in the middle and superior temporal (MTG/STG), middle occipital, and lingual, superior and
middle frontal gyri (SFG/MFG), and inferior parietal lobule (IPL), along with putamen and thalamus. A similar effect was found while identifying local shapes, with greater
lingual, posterior cingulate, MTG, and SFG activation, along with putamen thalamus in ASD. ASD participants showed hyperconnectivity during local processing between the
STG seed with the fusiform, inferior occipital, lingual, postcentral gyri and the thalamus. The thalamic seed revealed increased connections in ASD between the insula,
inferior frontal, and postcentral gyrus. Faster RTs were found in the Local compared to the Global condition. Task accuracy did not differ by trial type or between ASD and TD
individuals, but there was a significant main effect of FSIQ on task performance.

Conclusions: Our functional results are consistent with some previous findings of increased activation among visual-spatial regions of the brain in ASD (Gadgil etal., 2013;
Kana et al., 2013). Increased connectivity between these regions and the thalamus in ASD may suggest an altered pattern of perceiving and integrating visual stimuli in ASD.
The behavioral results from this study do not support the hypothesis of enhanced perceptual processing for local stimuli in ASD, and suggest that performance for such tasks
may be more influenced by other factors such as IQ. Future experiments with additional measurements are needed to explore this hypothesis further.

107.056 Neural Correlates of Sociocognitive Processing in Infants with Congenital Visual Impairment

N. J. Dale’, M. OReilly?, E. Sakkalou?, A. Salf and M. De Haan®, (1)Clinical Neurosciences, UCL Institute of Child Health/ Great Ormond Street Children's Hospital, London,
United Kingdom, (2)Clinical Neurosciences, UCL Institute of Child Health, London, United Kingdom, (3)Developmental Cognitive Neuroscience, UCL Institute of Child
Health, London, United Kingdom

Background:

Young children with congenital profound or severe visual impairment (VI) have a high risk of developing difficulties in social communication and interaction. However the
electrophysiological mechanisms underlying socio-cognitive processes in infants with VI remains unknown. The Subject's Own Name (SON) is a powerful and unique
auditory social stimulus; behavioural, imaging and ERP studies in healthy infants have shown that the SON response can be detected as early as 4-5 months (Mandel, 1995,
Grossmann et al., 2010; Blasi et al., 2011, Lloyd-Fox et al., 2012). The SON is considered a reliable measure of socio-cognitive processing (Carmody et al., 2006) and has
the potential to demonstrate abnormalities in atypical populations.
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Objectives:

We set out to examine ERP responses to the SON in infants with VIl at 1 year of age compared to age-matched typically sighted controls. Based on previous SON ERP
findings, we predicted that the SON would elicit greater amplitudes compared to the other name in typically sighted infants. We predicted atypical ERP responses in infants
with VI compared to sighted controls based on the evidence that children with VI have socio-cognitive difficulties (Dale & Salt, 2008).

Methods:

23 infants with severe and profound VI (mean 12.7 + 2.5 months) with ‘simple’ peripheral disorders of the congenital visual system and 14 age-matched typically sighted
infants (mean age mean 12.5 * 2.4 months) underwent ERP recording using a 128-channel EGI Sensor Net. SONs and ‘other’ names spoken by the mother’s voice were
presented in an equiprobable design at 70 dB intensity. Two ERP components were identified by selecting peak amplitudes (+ 30 ms) of grand averages per group: P300
(213-273 ms) component and N500 (484-544 ms) component.

Results:

Repeated-measures ANOVAs revealed no effect of the SON on P300 responses in the infants with VI or in the typically sighted control group (all p's >.05). A significantly
larger N500 amplitude (greater response) for the SON compared to Other name at frontal and central sites was observed (Name x Location: F(3,39.1) = 2.5, p<0.05) in the
typically sighted control group. However in the infants with VI, no significant name effect on the N500 component was found, with similar magnitude of response to both SON
and other name observed (p>.05).

Conclusions:

This finding for the N500 component in typically sighted group was consistent with Parise et al. (2010), who also found significantly larger negative-going amplitudes (N200-
600) at frontal and central sites in response to the SON in 5-month-old typically sighted infants. However, infants with VI showed an atypical response to the SON, showing a
reduced SON effect and not localized in the same sites, compared to the typically sighted control group. Therefore, as early as 1 year of age, infants with congenital VI appear
to be processing socially salient information differently to age-matched sighted infants and we can detect this at neural level. Further investigation will identify if the ERP SON
response acts as an early biomarker for later socio-communicative difficulties in children with VI who are most at risk of emerging autism.

107.057 Neural Mechanisms of Emotion Regulation with Circumscribed Interests in Adults with ASD
L. Antezana, M. Coffman and J. A. Richey, Virginia Tech, Blacksburg, VA

Background: Restrictive and repetitive behaviors (RRB) are a core feature of autism spectrum disorder (ASD), and circumscribed interests (Cl) are one of the core
characteristics of RRB. Individuals with ASD also evidence increased affective responses (i.e. hyperarousal and positive valence) toward Cl (Sasson, Dichter, & Bodfish,
2012). Intensity of Cl are known to impact difficulties in executive function and social responsiveness (Anthony et al., 2013). The ability to modulate one’s affective responses
is known as emotion regulation (ER) and deficits in ER around Cl may therefore be related to impairment with these day-to-day difficulties arising from CI. Although there are
noted atypical neural mechanisms of ER with social information in ASD (Richey et al., 2015), mechanisms of ER have not been studied in the context of Cl. We hypothesize
that the lateral prefrontal cortex (PFC), a core area in modulating behavior, may underlie altered ER for Clin ASD.

Objectives: To examine activation of the PFC in the context of Cl under varying states of ER in ASD and control groups.

Methods: A total of 27 adults (ASD=13; Control=14) participated in this study. Groups were matched on age (ASD M=26.1; Control M=27.4) and IQ (ASD M=113.3; Control
M=116.3). ASD diagnosis was confirmed with the Autism Diagnostic Observation Schedule. Functional magnetic resonance imaging (fMRI) data were collected during a
cognitive appraisal task on a 3T General Electric Signa Excite HD scanner. Each individual was asked to bring in ten photographs of their Cl, which were used as stimuli for
the task. After receiving standardized training in cognitive emotion regulation techniques, participants viewed each image for 4 seconds (free viewing period) and were then
asked to “Think Positive,” or “Think Negative” about Cl images while undergoing fMRI. Whole group activation for the pre-instruction [<] post-instruction periods contrast
showed activation of the medial PFC (mPFC). A region of interest (ROI) was identified using a 40-voxel sphere in the mPFC from which parameter estimates were extracted.
Results: Contrary to predictions, significant clusters of activation were observed in the medial, rather than lateral prefrontal cortex. ROl analyses of mPFC clusters revealed no
group differences between ASD and control subjects during the baseline (pre-instruction) or think-negative conditions (p>0.25). However, for the think-positive condition, the
control group showed significantly increased activation in the mPFC, compared to the ASD group, #17.78)=2.12, p<0.05, d=0.85.

Conclusions: Individuals with ASD showed diminished function in mPFC during think-positive instructions for Cl. These findings may indicate impairment in constraining
positive affect toward Cl, and thus provide evidence for targeting emotion regulation in the context of treatment.

107.058 Neural Mechanisms of Uncertainty Processing in Children with Autism Spectrum Disorder

C. R. Damiano’2, E. Hanna®, D. Cockrell*, K. L. Dunlap®, S. Miller’, M. L. Kovac?, L. Turner-Brown®, J. Kinard” and G. S. Dichter!, (1)Carolina Institute for Developmental
Disabilities, University of North Carolina School of Medicine, Chapel Hill, NC, (2)Department of Psychiatry and Behavioral Sciences, Duke University School of Medicine,
Durham, NC, (3)Department of Psychology and Neuroscience, Duke University, Durham, NC, (4)Virginia Tech Carilion School of Medicine and Research Institute, Roanoke,
VA, (5)Vanderbilt Kennedy Center, Nashville, TN, (6)UNC TEACCH Autism Program, University of North Carolina at Chapel Hill, Carrboro, NC

Background: Autism spectrum disorder (ASD) is often characterized by a preference for predictability and difficulty coping with unpredictable or unexpected circumstances
referred to as insistence on sameness. This behavioral tendency may also have an impact on other core symptoms of ASD as a preference for sameness and aversion
towards uncertainty may bias individuals with ASD to prefer predictable circumscribed interests versus inherently unpredictable social interactions. Yet, despite the
prevalence of such symptoms and their potential role in core ASD symptomatology, uncertainty processing and its neurobiological mechanisms have yet to be studied
empirically in children with ASD

Objectives: The present study had the following aims: (1) to better understand the neural circuitry involved in processing uncertainty using functional magnetic resonance
imaging (fMRI) in both a social and non-social context and (2) to investigate how neural activation during uncertainty processing might be related to caregiver-reported
aversion to uncertainty (i.e., intolerance of uncertainty) and insistence on sameness symptoms.

Methods: This study included 25 children with ASD and 21 typically developing (TD) children who were matched on age, IQ, and gender. An fMRI task previously used to
measure neural responses to uncertainty (Grupe & Nitschke, 2011; Sarinopoulos et al., 2010) was adapted to include positively valenced social stimuli (i.e., faces with
positive affect) and positive non-social stimuli (i.e., monetary compensation). All fMRI analyses were corrected for multiple comparisons to obtain a cluster-corrected
threshold of p< .05 using a frontolimbic small volume correction. Structurally defined frontolimbic regions of interest were also correlated with caregiver-reported measures of
intolerance of uncertainty and insistence on sameness.

Results: During the processing of uncertainty in a non-social context, the ASD group demonstrated attenuated activation of the bilateral putamen, nucleus accumbens, insula,
and anterior cingulate cortex relative to the TD group. During uncertainty in social context, the ASD group demonstrated enhanced activation of the bilateral anterior
cingulate cortex and frontal medial cortex. Frontolimbic activation during uncertainty processing was also found to be positively correlated with caregiver-reported levels of
intolerance of uncertainty and insistence on sameness in children with ASD.

Conclusions: These results suggest that differential neural mechanisms are involved in the processing of uncertainty in children with ASD versus TD children and that these
mechanisms may be influenced by a social versus nonsocial context. In addition, atypical processing of uncertainty may be related to elevated intolerance of uncertainty and
insistence on sameness symptoms. An improved understanding of the mechanisms underlying atypical processing of uncertainty in ASD may ultimately provide insightinto
core ASD symptomatology, help differentiate these symptoms in ASD versus other clinical populations, and work towards developing interventions to address this symptom
domain in ASD.

107.059 Neurodevelopmental Indices of Theory of Mind and Their Relations to Everyday Social Functioning

C. E. Mukerji"", S. H. Lincoln™-2, A. V. Torricelli®, N. Kleeman', S. Hasselmo', C. I. Hooker* and C. A. Nelson-2, (1)Harvard University, Cambridge, MA, (2)Boston Children’s
Hospital/Harvard Medical School, Boston, MA, (3)Rutgers University, New Brunswick, NJ, (4)Rush University Medical Center, Chicago, IL

Background: Theory of mind, the capacity to reason about others’ mental states, is a fundamental social cognitive ability affected in children with autism spectrum disorder
(ASD). Prior research indicates that the functional specialization of neural mechanisms supporting ToM is related to social cognitive task performance in typically developing
(TD) children. Preliminary evidence from a study of adolescents and adults with ASD suggests that activation in the right temporoparietal junction (rTPJ), a key node of the
ToM network, may be related to symptom severity in ASD. Although influential theories of child development posit that ToM is central to social functioning, the relation
between neural ToM mechanisms and the broad spectrum of daily social functioning observed across typical (TD) and atypical child development remains unclear.
Objectives: This study aimed to (a) isolate neural activation specifically elicited by ToM reasoning and (b) investigate, for the first time, the relations between these neural ToM
mechanisms and individual variation in children’s daily social functioning. We predicted that school-age TD children would demonstrate enhanced activation in the neural
ToM network during mental state reasoning. Moreover, we predicted that activation at key nodes of this ToM network (e.g., rTPJ and precuneus) would be associated with
individual variation in children’s social functioning in daily life.

Methods: Participants were 31 TD children between 9 and 13 years old. Functional neuroimaging (BOLD) data were collected on a 3T Siemens Tim Trio scanner while
participants completed a false belief task developed for school-age children. In the experimental (ToM) condition, children listened to vignettes describing social scenarios
and then evaluated characters’ beliefs. In the control condition, they listened to non-social scenarios and then made inferences about physical causality. In addition, parents
completed a multidimensional interview measure assessing their children’s daily social functioning (Vineland Adaptive Behavior Scales, 2”dedition).

Results: Whole-brain analyses indicated enhanced activation to ToM reasoning relative to the control task at key nodes of the ToM network: the right temporoparietal junction
(rTPJ), precuneus, and right anterior superior temporal sulcus (p<.05, FWE-corrected). Controlling for the effects of general cognitive ability (IQ), activity in the precuneus
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(r=0.51, p=0.035) and rTPJ (r=0.46, p=0.05) correlated with children’s daily social play and leisure functioning.

Conclusions: Results revealed that, during mental state reasoning, school-age children engage key nodes of a distributed ToM network previously identified in adults.
Moreover, our results elucidated key relations between social brain and behavior: activity in the precuneus and rTPJ was associated with daily social functioning in play and
leisure activities, such that greater activation was linked to better functioning. These findings indicate that neural ToM mechanisms index variation in children’s everyday
social functioning, demonstrating value as a biological metric of functional heterogeneity in child development. Neural activation in the ToM network may also serve as a
useful biomarker of social intervention change that may be detectable before meaningful behavioral differences emerge. Ongoing work investigates relations among neural
activity in the ToM network, social cognitive ability, and daily social functioning in children with ASD.

107.060 Neuromodulation Therapy Integrating Prefrontal rTMS and Neurofeedback for the Treatment of Autism

E. M. Sokhadze', A. S. EI-BazZ, A. TasmanZ?, Y. WANG® and M. F. Casanova?, (1)Biomedical Sciences, University of South Carolina School of Medicine, Greenville, SC,
(2)University of Louisville, Louisville, KY, (3)State Key Laboratory of Cognitive Neuroscience and Learning,BeidJing Normal University, Beijng, China, (4)Pediatrics and
Biomedical Sciences, University of South Carolina School of Medicine, Greenville, SC

Background: The study is based on an underlying neuropathological model of autism (Casanova et al. 2006) which emphasizes “minicolumnar” pathology and cortical lateral
inhibition deficits resulting in behavioral abnormalities and executive dysfunctions. We propose that neuromodulation based on repetitive Transcranila Magnetic Stimulation
(rTMS) over prefrontal area will enhance lateral inhibition through activation of inhibitory double bouquet interneurons and will be accompanied by positive EEG alteration
that can be operantly conditioned using neurofeedback (NFB) training immediately after each rTMS session. In our studies using rTMS we demonstrated improvements in
executive functions, as well as positive effects of prefrontal neurofeedback training in autism (Sokhadze et al., 2014; Wang et al., 2014). In the current study each rTMS
session was followed by NFB, and this was predicted to resultin synergetic response.

Objectives: The overall aim of the study was to investigate behavioral responses, ERP indices of information processing, and coherence of induced gamma oscillations in
children with autism enrolled either in 18 weekly sessions of combined rTMS -NFB training group or in the wait-list group. The goal of our study was to investigate whether
behavioral, EER and EEG indices, and behavioral evaluation outcomes will show positive changes in the treatment group (N=20) as compared to wait-list group (N=22).
Methods: We used 18 weekly sessions of 0.5 Hz rTMS bilaterally over dorsolateral prefrontal cortex followed by prefrontal neurofeedback in 20 children with autism (14.9
yrs). Another group of children with autism (N=22, 15.6 yrs) was tested twice within 4 months. Baseline and post-treatment assessments used selective attention tests with
EEG/ERP recording and behavioral evaluations (Aberrant Behavior Checklist [ABC] and Repetitive Behavior Checklist [RBS-R]).

Results: Post-TMS-NFB evaluations showed decreased irritability and hyperactivity on ABC, and decreased stereotypic and total repetitive behaviors scores on RBS. The
TMS-NFB group showed decrease of error rate (F=5.62, p=0.02). Magnitude of the frontal N100 decreased, while amplitude of the P200 to target stimuli increased post-TMS-
NFB. Similar effects were expressed as well in the parietal P3b. The treatment group showed increase coherence of induced gamma to targets between frontal and temporal
sites (e.g., F3-T7, F=6.67, p=0.014). NFB sessions resulted in linear regression of the theta-to-beta ratio and increase of gamma power over 18 sessions of integrated
treatment.

Conclusions: Improved clinical behavioral evaluation outcomes along with functional EEG/ERP measures post-TMS-NFB are indicative of more efficient information
processing post-treatment. The study represents a pilot translational clinical research exploration where rTMS and neurofeedback were combined, and treatment effects were
compared with a wait-list group using clinical, behavioral and cognitive outcome measures. Preliminary results are very encouraging and warrant further more rigorous
randomized controlled clinical trials.

References: Casanova, M. F., et al. (2006). Abnormalities of cortical minicolumnar organization in the prefrontal lobes of autistic patients. Clinical Neuroscience Reseacrh.
6:127-133.

Sokhadze, E. M. et al. (2014) rTMS neuromodulation improves electrocortical functional measures of information processing and behavior in autism. Frontiers Systems
Neuroscience. 8:134

Wang, Y., etal (2014) Prefrontal neurofeedback training approaches in autism. NeuroRegulation 1:275-277.

107.061 Object Selectivity or Motivational Relevance: Fusiform Activation to Faces and Food
K. M. Adamson’, C. Hyde1'2 and V. Troiani 7, (1)Geisinger Autism & Developmental Medicine Institute, Lewisburg, PA, (2)Bucknell University, Lewisburg, PA

Background: While activation of the fusiform gyrus is most commonly linked to face processing, this region is also activated when viewing pictures of food and increases its
responsivity following a period of fasting. Because objects must compete for our visual attention, an intriguing hypothesis is one in which parts of the ventral visual stream
respond to salient objects, determined by individual preferences or item value. To our knowledge, no study has been conducted viewing activation to the ventral visual
stream to both faces and food. Here, we examine whether altered motivation in one domain, such as food, will have an impact on another domain, such as faces.
Objectives: To characterize category-selectivity and brain-behavioral correlates in the ventral visual stream in response to various categories of objects in a cohort of 48
healthy college age adults using fMRI (24 female; mean age=22.33).

Methods: In an fMRI study acquiring BOLD images, we used a block design in which 4 categories of objects were presented, including faces, scenes, clocks, and highly
palatable food. Prior to the imaging session, participants also completed the Broader Autism Phenotype Questionnaire (BAP-Q). Body mass index (BMI) was calculated
based on self-reported measurements of height and weight and used as a measure of food motivation. We implemented a region of interest (ROI) analysis using parcellation
maps generated by a watershed algorithm with an independent data set (Julian et al., 2012). We calculated face-selectivity in bilateral FFA by contrasting face and food
blocks and correlated this with phenotyping metrics.

Results: We find a positive correlation between BMI and the BAP-Q Aloof subscore (r(46)=0.494, p<0.001), indicating that as body mass increases, social motivation
decreases. We also show a significant impact of food motivation on face-selectivity in the right fusiform (r(46)=-0.288, p<0.024). That is, with increasing BMI, the right fusiform
shows less of a differential response to faces relative to food. To further explore this effect, we ran analyses separately for each gender. When genders were split, we find the
BMI:BAP-Q Aloof relationship was only presentin females (r(22)=0.648, p<0.001) and the relationship between food motivation and face-selectivity in the right fusiform was
only presentin males (r(22)=-0.550; p=0.003).

Conclusions: These findings suggest that the fusiform may not be specific to only perceptual aspects of face processing, but may also respond to other items of motivational
relevance. One possibility is that the fusiform is part of a relevance detection system that typically serves the role of face processing, but can be hijacked in cases of
chronically altered motivation (i.e. towards food as chronic food motivation increases). Our findings also indicate some degree of differentiation between how atypical
motivational and social relevance systems interact with gender, a finding that warrants future exploration in autism and other developmental disabilities.

References: Julian, J. B., Fedorenko, E., Webster, J., & Kanwisher, N. (2012). An algorithmic method for functionally defining regions of interest in the ventral visual pathway.
Neuroimage, 60(4),2357-2364.

107.062 GABA and Glutamate Concentrations in the Amygdala Modulate BOLD Response to Rapidly Presented Fearful-faces and Houses

M. A. Reiter’, K. Kolodzief?, T. L. Richards?, N. M. Corrigan®, K. Sambrook’, T. St. John®, M. Reilly’, E. Shankland’, R. A. Edden?, S. Dager® and N. M. Kleinhans?,
(1)Radiology, University of Washington, Seattle, WA, (2)University of Washington, Seattle, WA, (3)University of Washington Autism Center, Seattle, WA, (4)Johns Hopkins
University School of Medicine, Baltimore, MD, (5)University of Washington School of Medicine, Seattle, WA

Background:

Abnormal face-processing is a pervasive deficit in individuals with ASD, which may be driven by amygdala dysfunction. Although the relationship between atypical functional
and structural characteristics of the amygdala and abnormal face processing has been widely reported in ASD, the role of biochemical characteristics is largely unknown.
Both glutamatergic and GABAergic mechanisms are thought to underlie experience-dependent plasticity of neural circuits, including those involved in emotional face
processing. However little is known about the role of GABA and Glutamate (Glu) in modulating the BOLD response to fearful-faces and objects in humans.

Objectives:

Investigate the relationship between GABA and Glu concentrations in the amygdala and BOLD response to fearful-faces and houses in a sample of children with ASD and
other sensory difficulties.

Methods:

T1-weighted 3DMPRAGE, fMRI, and magnetic resonance spectroscopic (MRS) data were acquired on a 3T Philips Achieva. Data were collected for 17 individuals and after
quality control 14 were included in the analysis (mean age:10.4(1.64), IQ: 123.5(19.9)).

Data acquisition, fMRI: 54 volumes of high resolution data (2.3mm3) were collected. Participants were shown blocks of rapidly-presented fearful-faces, houses and
scrambled images. MRS: Single-voxel MRS data were acquired from the left amygdala-hippocampal region at two echo times (TE=30 and 80ms) using a MEGA-PRESS
pulse sequence (TR 2000, 2048 complex time points, spectral width 2000 Hz, 32 averages, voxel size 30x30x30mm). A similar sequence, with a modification for GABA-
editing, was acquired from the same voxel location (TR/TE 2000/68ms).

Data processing: fMRI data were processed using FSL. MRS: The LCModel software package (Provencher, 1993), with water-signal referencing, was used to derive
concentration estimates for Creatine and Glu. The GABA-edited data were processed using the “Gannet” software toolkit.

Analysis: FMRI analyses were conducted using FLAME. Concentrations of GABA and Glu were entered as covariates in the GLM to test the correlation between chemical
concentration and activation to fearful-faces and houses. Data were corrected for multiple comparisons using cluster-thresholding set at z>2.3 (voxel height) and p<.05
(cluster extent), whole brain corrected.



Results:

Fearful-faces: Higher concentrations of amygdala GABA were associated with decreased activation to fearful-faces in the amygdala. Amygdala Glu concentration was
positively correlated to activation in the prefrontal cortex, superior parietal lobule, lateral occipital cortex, and cerebellar vermis and negatively correlated to activation in the
striatum and subcallosal cortex.

Houses: Higher concentrations of amygdala GABA were associated with increased activation to houses in the prefrontal cortex, and with decreased activation in the
hippocampus and fusiform gyrus. Higher concentrations of Glu were associated with increased activation to houses in the frontal-pole and frontal eye fields.

Conclusions:

Higher levels of Glu were associated with widespread increases in cortical activation to both fearful-faces and houses. Higher amygdala GABA levels were specifically
associated with decreased activation to fearful-faces in emotional face-processing areas, and with decreased activation to houses in areas involved in object-processing and
memory. This suggests that interactions between GABA and Glutamatergic mechanisms within the amygdala may underlie some of the emotional face-processing deficits
experienced by individuals with ASD.
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Figure 1.a. Example of left amygdala voxel placement acquired during data acquisition. The orange borders
represent the area covered by the 30x30x30mm voxel. 1.b shows the representative MEGA-PRESS spectra of
GABA, Cre, and water in the left amygdala processed using the “Gannet” toolkit (Edden et al. 2013). The red
curve in the panels shows the GannetFit curve-fitting results. The blue curve shows the postphase and frequency
aligned GABA, Cre and water data. The black curve below the red and blue curves depicts the residual
difference between the experimental data and the curve fit. 1.c The correlation between left amygdala GABA
and activation to faces and houses. Higher levels of GABA in the left amygdala were associated with decreased
activation to faces in the left amygdala (red) and with decreased activation to houses in the left hippocampus
(blue). Images are presented in radiological convention (R=L). Scatter plots in the lower panel are presented for
illustrative purposes.

107.063 Phase-Locked Frequency Contributions to Executive Functioning in Children with and without ASD

T. Clarkson', A. R. Bhandarkar® and S. Fajaa, (1)Boston Children's Hospital: Harvard Med School, Boston, MA, (2)Laboratories of Cognitive Neuroscience, Boston Children's
Hospital: Harvard Med School, Boston, MA, (3)Boston Children's Hospital/Harvard Medical School, Boston, MA

Background:

Executive Functioning (EF) is the ability to manage complex or conflicting information in the service of a goal. Children with autism spectrum disorders (ASD) show deficits in
EF but little is known about what neural networks contribute to this phenotype. One region implicated in conflict monitoring and working memory is the Anterior Cingulate
Cortex (ACC), which is a known theta oscillatory generator (Tsujimoto, et al. 2006). Event-related time-frequency analysis can be used to help determine phase-locked
frequency contributions to the neural signal, which help elucidate regional activation based on known oscillatory generators (Roach, & Mathalon, 2008). A developmentally
appropriate flanker task was used for measuring phase-locked frequency responses in the N2 component in typically developing (TYP) children compared to children with
ASD.

Objectives: To determine whether phase-locked frequency band activities during the N2 ERP component predict EF performance in children with and without ASD.
Methods: 19 children with ASD and 29 TYP children between the ages of 7-11 years participated. Additional children with ASD are being recruited. All had an IQ > 85 and
there were no group differences on IQ, age or gender. The EF Battery included the Stroop task to measure inhibition of interfering information, the Change task to examine
monitoring, the Backwards Digit Span to measure working memory, and the Flanker task as another measure of inhibition. Time-frequency analysis using the Fourier
Transform on averaged ERP waveforms was used to examine phase-locked spectral data within the N2 component in the incongruent condition.

Results: In the TYP group, higher theta and beta power predicted of worse monitoring, (F(2, 28) = 11.67, p< 0.001) with an R?= .46. Additionally, higher theta and alpha
power predicted worse inhibition (F(2, 21) = 3.54, p< 0.049) with an R?= 27 on the Stroop task, and higher theta and beta power predicted worse inhibition on the Flanker
task (F(2,29) = 3.61, p=0.04). Theta power alone predicted worse working memory (F(1,29)= 4.09, p=0.05). In the ASD group, theta and beta power trended towards
predicting poor working memory performance (F(2, 18) = 3.23, p=0.06), RP= 29.

Conclusions: Overall within the TYP group, increased theta power within the N2 predicted worse EF performance on our tasks that measured monitoring, inhibition, and
working memory. This is consistent with previous literature that demonstrated increased ACC activation, which is a theta oscillatory generator, is associated with increased
conflict monitoring activity on more difficult tasks. More involvement of the ACC indexed by theta suggests more effortful neural response, thus worse overall performance.
Within the TYP group these findings suggest that phase-locked time-frequency analysis could be a powerful tool for examining specific neural activity and brain networks that
are important for EF performance. Specifically, an increase in phase-locked theta power during the N2 is a good indicator of poor EF abilities. Within the ASD group, our initial
examination did not show this pattern, only a trend in theta and beta power related to working memory. However data collection is ongoing for children with ASD to increase
statistical power.

107.064 Phenotypic Plasticity in the Cingulate Cortex in Autism Spectrum Disorders: Target on Etiology?

C. D. Jimenez de Espinoza’, F. Marcano?® and J. L. Gonzélez-Mora®, (1)San Cristobal de La Laguna, Universidad de La Laguna, Lab. Neuroquimica y Neuroimagen., Santa
Cruz de Tenerife, Spain, (2)Research units ULL, Magnetic Resonance Center IMETISA, La Laguna, Spain, (3)Neurochemistry and neuroimage laboratorie, University of La
Laguna, La Laguna, Spain

Background: Phenotypic plasticity is the ability of the human brain to change its morphological patterns, interactions in its sensory modalities and patterns of release of
neurotransmitters. In previous studies, we observed changes in the levels of the neurotransmitters in the cingulate cortex in adult autism spectrum disorders (ASD) using "H-
MRS techniques and this led us to further investigate these changes.

Obijectives: The purpose of this study was the detection of a possible secretion pattern of specific neurotransmitters in the cingulate cortex in adults with Autism Spectrum
Disorder.

Methods: In this case-control study, in vivo single-voxel proton magnetic resonance spectroscopy signals (1H-MRS) were recorded in 12 right-handed young adults with
ASD (median age, 22 years * 2.2), and 19 typically developing (TD) controls (mean age, 22.80 + 3.25) who were well matched for age, IQ and different AQ score groups:
(AQ1=0-10; AQ2=11-22; AQ3=23-31) and AQ4=32-50. The diagnosis of autism was established by a neurologist, psychiatrist and psychologistin every case. The Autism
Spectrum Quotient (AQ) designed by Baron-Cohen et al., 2001 to assess Autistic Spectrum traits in intellectually competent adults in both the general population and the
Autism Spectrum community. Imaging was performed on a 3.0-T scanner using a single-voxel point-resolved spectroscopy technique. The volume of interest (VOI) was
located in the anterior and posterior bilateral cingulate cortex. The absolute concentrations of creatine + phosphocreatine (Cr+Pcr), N-acetyl-aspartate (NAA), N-acetyl-
aspartate+N-acetyl-aspartyl-glutamate (NAA+ NAAG), N-acetyl-aspartyl-glutamate (NAAG), glycerophosphocholine + phosphatidylcholine (GCP+PCh), myo-inositol (ml),
glutamate (Glu) and glutamate+glutamine (Glu+Gin) were processed by the LC Model 6.2-3A.

Results: A significantincrease glutamate + glutamine (Glu+Gin) was observed, F=20.77; t= 4.73, in the subject group with AQ3 = 23-31 between the bilateral anterior
cingulate cortex (ACC) and the posterior bilateral cingulate cortex (PCC). While, this group (AQ3 = 23-31) showed a significantincrease in the level of glutamate (Glu) in the
anterior cingulate cortex (ACC), F=23.43; t=4.06, compared with the control group (AQ1=0-10). One-way ANOVA and Bonferroni's Multiple Comparison Test. P < 0.05 were
applied to perform the statistical analysis.

Conclusions: The presence of an imbalance in the glutamate (Glu) system between the anterior and posterior cingulate cortex was apparent in the ASD group with AQ3 =
23-31. The elucidation of the etiology of this difference in this brain region studied in autism spectrum disorders is and will be a research goal for our team.
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107.065 Pivotal Response Treatment Increases Neural Processing Efficiency of Faces in Children with Autism Spectrum Disorder

Z. J. Williams, M. Rolison?, K. K. Stavropoulos?, J. H. Foss-Feig?, S. M. Malak', A. Naples?, K. Pelphrey’, P. E. Ventola’ and J. McPartland?, (1)Yale Child Study Center,
Yale School of Medicine, New Haven, CT, (2)Child Study Center, Yale School of Medicine, New Haven, CT

Background:

Pivotal Response Treatment (PRT) is an empirically validated, naturalistic behavioral intervention that uses the principles of Applied Behavior Analysis (ABA) to address core
deficits in social communication in individuals with Autism Spectrum Disorder (ASD). Originally developed to promote language acquisition in nonverbal children with ASD
(Koegel et al., 1987), PRT has been expanded to target other developmental areas. Recent work has demonstrated improvements in pragmatic language, social
engagement, and adaptive functioning skills (Ventola et al., 2014), as well as normalization of neural activation (Ventola et al., 2015) following a 16-week course of PRT.
Effects of PRT on the temporal dynamics of neural activation have yet to be studied. By utilizing the precise temporal resolution of electroencephalography (EEG), this study
aims to assess changes in the efficiency of neural processing of social information following a 16-week course of PRT.

Objectives:

To identify changes in temporal dynamics of the neural processing of social information following a 16-week course of PRT.

Methods:

Seven children with ASD between the ages of 4 and 6 years received PRT (6 hours with the child and 2 hours with the parent per week) for 16 consecutive weeks.
Participants completed an EEG session, recorded with a 128-channel Hydrocel Geodesic sensor net, before and after treatment and at 16-week follow-up. A subset of
participants (n = 3) completed an additional EEG 16 weeks prior to the start of treatment as a waitlist control group. During EEG recording, participants were presented with
73 computer-generated faces that displayed either neutral or fearful expressions. Event-related potentials (ERPs) were measured over the right occipitotemporal region. The
latency and amplitude of ERP components that reflect early visual processing and face processing (P100 and N170, respectively) were examined at each time point.
Results:

An overall main effect of treatment on N170 latency was observed [F(1,6) = 11.34, p = .015], signifying a change in the efficiency of face processing. Post-hoc paired samples
t-tests revealed that a significant reduction in N170 latency occurred to both neutral (p = .027) and fearful (p = .029) face stimuli following treatment. There were no significant
changes in N170 amplitude or in either P100 latency or amplitude (ps > .05). Additionally, no significant change in N170 latency was observed over the 16-week period prior
to treatment in the waitlist control group [F(1,2) = 2.45, p = .26]. Preliminary analyses of follow-up data suggest stability in increased efficiency of N170 latency.

Conclusions:

These preliminary findings suggest that a 16-week course of PRT is associated with increased processing efficiency of socially salient stimuli. The improvements were seen
only in brain responses associated with social perception (N170), as opposed to lower-level visual processes (P100), suggesting focal treatment effects on social processing.
Waitlist control data indicate that this is unlikely to related to practice effects, and follow-up data suggest that these effects endure beyond treatment. Results suggest specific
and persistent action of PRT on neural systems subserving social perception.

107.066 Processing of Facial Expressions and Their Mental Imagery in ASD: An EEG Study with Feasibility Analysis for a Neurofeedback Approach

M. Simoes’, J. Andrade’, R. Monteiro®, S. Mouga’, P. Carvalho!, G. G. Oliveira® and M. Castelo-Branco’, (1)University of Coimbra, Coimbra, Portugal, (2)Hospital Pedidtrico
de Coimbra, Coimbra, Portugal

Background:

Facial expression (FE) processing deficits have been identified in ASD. Studies on this topic usually use static photographic stimuli of facial expressions. Here we explored
induced brain dynamics of facial expression morphing. These stimuli may be potentially relevantin helping attributing mental states to others in ASD, by facilitating the
capability of imagining another person performing an action such as a facial expression.
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Objectives:

In this study we investigated brain responses to dynamic FE stimuli. Additionally, we searched the neural correlates of imagery of a third person performing FEs, and
assessed the viability of a neurofeedback approach based on such correlates.

Methods:

EEG data on 58 scalp locations were so far collected from eleven male teenagers with high-functioning ASD (16.91 + 2.51 years old) and seven neurotypical male teenagers
(15.57 + 3.31 years old), performing a task divided in two parts: visual stimulation and mental imagery. On the visual stimulation part, a virtual male teenager (always present
on the screen) performed dynamic happy and sad facial expressions, starting and returning to the neutral expression (morphing duration: 250ms and FE duration: 1500ms).
On the mental imagery task, the participant was asked to imagine the virtual person performing the FE (happy or sad), after a visual instruction and an auditory trigger. EEG
data were preprocessed and cleaned from noise and artifacts. Event-related potentials (ERP) for each FE stimulus were computed, and their peak and respective latencies
were extracted. For the imagery part, event related spectral perturbation (ERSP) was computed for each FE. Finally, a linear Support Vector Machine (SVM) was used to
discriminate EEG segments as FE imagery or no imagery, using power variations from a neutral baseline as feature after the application of a Common Spatial Patterns
algorithm on the train data. Cross-validation was used to assess the accuracy of the classifier in the cleaned and original data, as simulation for an online application.
Results:

ERP responses to sad expressions were more sustained than for happy stimuli. Peak responses for sad stimuli were found delayed for the ASD group in frontal and left
central cortex (p<0.05). ERSP analysis showed power decreases in theta rhythms during the imagery process, mainly in fronto-temporal and parieto-occipital areas. ASD
group theta power deactivations were statistically significantly smaller than controls (p<0.05), but yet significantly different than baseline in the occipital region. Regarding the

classifier, an accuracy of 74(+2)% was achieved in single-trial level for both groups. Those results were statistically different from the chance level for every participant
(p<0.01).

Conclusions:
Results from the ERP analysis suggest abnormal responses to sad facial expressions in the ASD group. Theta event-related desynchronization in frontal and parieto-occipital
areas was present during the FE imagery task on both groups, although with significantly lower intensity in the ASD group. That group difference opens the possibility of

using theta band as target for neurofeedback approach using FE imagery, as validated by the SVM classifier which identified imagery segments with an accuracy of 74% in
single-trial level.
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Figure 1 —ERP example for the frontal midline cluster, showing responses to Happy and Sad
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Figure 2 — Group ERSP of sad facial expression imagery in Controls and ASD, captured from the
Oz channel, showing different theta power deactivations.

107.067 Regions of the Cerebellum Show Decreased Grey Matter Volume in Women with Autism Spectrum Disorder
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A. M. Viruly"-?, E. Daly’, M. Gudbrandsen’, M. C. Lai®, C. M. Murphy, M. V. Lombardo®, A. N. Ruigrok®, R. H. Wichers', V. P. Giampietro?, M. Craig’, M. J. Brammer?, S.
Baron-Cohen®, A. Popmaz, D.G. Murphy’ and C. Ecker’, (1)Sackler Institute for Translational Neurodevelopment, Department of Forensic and Neurodevelopmental
Sciences,, Institute of Psychiatry, Psychology & Neuroscience, King's College London, London, United Kingdom, (2)Department of Child and Adolescent Psychiatry, VU
University Medical Center, Amsterdam, Netherlands, (3)Autism Research Centre, University of Cambridge, Cambridge, United Kingdom, (4)Department of Neuroimaging,
Institute of Psychiatry, Psychology & Neuroscience, King's College London, London, United Kingdom

Background: Although the cerebellum is widely recognised to be primarily involved in motor function, accumulating evidence indicates that it also plays a crucial role in
mediating wider cognitive functioning. Differences in cerebellar neuroanatomy have been well documented in males with Autism Spectrum Disorder (ASD), but have not yet
been examined in females. The neuroanatomy of ASD in females therefore remains insufficiently understood.

Objectives: (1) To examine differences in cerebellar neuroanatomy in females with ASD compared to female neurotypical controls, and (2) to establish the relationship
between cerebellar neuroanatomy and the severity of autistic symptoms within the ASD group.

Methods: Structural Magnetic Resonance Imaging (sMRI) data were acquired in 49 females with an Autism Diagnostic Interview Revised (ADI-R)-confirmed diagnosis of
ASD, and 47 neurotypical female controls who did not differ significantly in age (28+7 and 27+7 years, respectively) and full-scale IQ (118+11 and 1157, respectively).
These participants were recruited as part of the MRC UK Autism Imaging Multicentre Study (MRC AIMS), and scanned at the Institute of Psychiatry, Psychology and
Neuroscience in London, and the Autism Research Centre, University of Cambridge, UK. To examine between-group differences in regional cerebellar neuroanatomy, we
utilized the SUIT-toolbox (http://www.diedrichsenlab.org/imaging/suit.htm), which provides a high-resolution template of the human cerebellum and a parcellation for different
functionally defined cerebellar subregions. Following cerebellar isolation and normalisation, data were analysed using a voxel-based approach to examine between-group
differences at each cerebellar voxel. A cluster-threshold was used to assess cluster-level significance at a P-value that provided the expected number of false positive
clusters by chance to be smaller than one (i.e. p=.003). We also examined Pearson correlation coefficients between the individual’s cluster volumes and the different
subdomains of the ADI-R, and the Autism Diagnostic Observation Schedule (ADOS).

Results: Individuals with ASD showed significant reductions in regional cerebellar volume in (1) the left lobules Crus II, IX, VIIB, Vlllb, (2) the right lobules IX and VllIb, and (3)
parts of the vermis (Vllb, Vllla, Vllib). These clusters functionally sub-serve the default-mode network and the frontoparietal network. Significant negative correlations were
found between the cluster volume (1) in the left hemisphere and the ADI-R social (r=-0.313, p=0.44) and communication domain scores (r=-0.396, p=0.009); and (2) between
the volume of the right-hemisphere cluster and the ADI-R social domain (r=-0.39, P=0.011), and ADOS social (r=-0,396, P=0.006) and communication scores (r=-0,3,
P=0.041). Both clusters also correlated with the total ADI scores (i.e. lower regional volumes were associated with more severe autistic symptoms).

Conclusions: This is the first large-scale multicentre MRI study to investigate differences in cerebellar neuroanatomy between females with ASD and female controls, and to
relate neuroanatomical findings to clinical outcomes. We found that females with ASD — like their male counterparts — have regional differences in cerebellar neuroanatomy,
and that these are associated with clinical symptom severity. Future research is, however, warranted to compare males and females with ASD directly in order to determine
whether these neuroanatomical differences are shared or distinct across sex.

107.068 Regulation of Brain Excitatory/Inhibitory Balance through the Mu-Opioid System Depends on the Extent of Autistic Symptoms

J. L. Findon', R. H. Wichers?, J. Horder®, E. Daly?, R. A. Edden?, D. G. Murphy? and G. M. McAlonan®, (1)Institute of Psychiatry, Psychology & Neuroscience, King's College
London, London, England, United Kingdom, (2)Sackler Institute for Translational Neurodevelopment, Department of Forensic and Neurodevelopmental Sciences,, Institute of
Psychiatry, Psychology & Neuroscience, King's College London, London, United Kingdom, (3)Institute of Psychiatry, King's College London, London, England, United
Kingdom of Great Britain and Northern Ireland, (4)Johns Hopkins University School of Medicine, Baltimore, MD, (5)Department of Forensic and Neurodevelopmental
Science, loPPN, KCL, London, United Kingdom

Background: There is accumulating evidence that ASD involves an imbalance between excitatory (E) glutamate and inhibitory (I) GABA transmission. E/l balance can be
modulated through multiple signalling pathways, including the opioid system. For example, genetic abnormalities in the mu-opioid receptor gene are linked to ASD; and the
social behaviour abnormalities of the mu-opioid receptor ‘null’ mouse can be rescued by a glutamate acting drug (mGluR4 positive allosteric modulator; Becker et al, 2014).
However, whether E/l balance can be regulated through the mu-opioid system in adults with and without ASD has not been directly examined.

Objectives: To provide Proof of Concept evidence for a difference in E/l response to mu-opioid activation in adults with and without symptoms of ASD.

Methods: We used MEGAPRESS proton magnetic resonance spectroscopy ([1 H]-MRS) to measure levels of Glx (glutamate + glutamine) and GABA from the dorsomedial
pre-frontal cortex of 19 unmedicated adult men with (n=8) and without (n=11) ASD. Individuals were scanned twice, once after oral administration of 12.5mg of tianeptine (a
mu-opioid receptor agonist; Gassaway et al, 2014) and once following matched placebo in a randomised double blind procedure. Scans were at least 8 days apart to ensure
full washout of the drug. An ‘Inhibitory Index’ was defined as GABA/(GABA + GLx), and the percentage (tianeptine-induced) change in Inhibitory Index from baseline
(placebo) was calculated. ASD symptoms were rated in the entire cohort using the Autism Quotient (AQ). We conducted a preliminary analysis of group differences in the
change in Inhibitory Index; and tested the prediction that the change in Inhibitory Index would be correlated with the extent of autistic symptoms rated using the Autism
Quotient (AQ) across the entire cohort.

Results: There was a trend-level group difference in the tianeptine induced change in the inhibitory index (p = 0.08). This masked a highly significant negative correlation
between AQ score and the change in inhibitory index (r=-.617, p < 0.01). Scrutiny of this relationship revealed that there was essentially ‘no change’ in inhibitory index in
individuals with AQ = 24, a recognised population ‘cut-off score for ASD. However, tianeptine decreased the inhibitory index in individuals with AQ > 24; and those with the
highest AQ scores had the greatest decrease. In contrast, tianeptine increased the inhibitory index in individuals with AQ < 24; and those with the lowest AQ had the greatest
increase.

Conclusions: Thus, E/l balance can be shifted acutely in the adult brain through the mu-opioid system. However, the direction and extent of E/I change depends on the extent
of autistic features measured using the AQ. This study is still in progress. A larger sample size will allow us to assess whether modification of E/l balance through the mu-
opioid system could provide a means to identify more ‘pharmacologically homogeneous’ sub-groups of people with ASD. It may also support further work to confirm the mu-
opioid system as a treatment target for ASD. In that event, repurposing well-tolerated drugs with a known safety profile, including tianeptine, should be explored.

107.069 Repetitive TMS Effects on Autonomic Balance in Children with Autism

M. F. Casanova’, Y. WANG?, E. L. Casanova® and E. M. Sokhadze®, (1)Greenville Campus Greenville Health Systems, University of South Carolina School of Medicine,
Greenville, SC, (2)State Key Laboratory of Cognitive Neuroscience and Learning,BeiJing Normal University, Beijng, China, (3)Biomedical Sciences, University of South
Carolina, Greenville, SC, (4)Biomedical Sciences, University of South Carolina School of Medicine, Greenville, SC

Background:

Autism is a pervasive developmental disorder marked by difficulty in social interaction, impairments or lack of communication, and restricted range of interests. In addition,
many children with autism exhibit symptoms associated with autonomic dysfunctions, which are presented as abnormalities in regulation of blood pressure, temperature,
heart rate, and other body functions by the autonomic nervous system (ANS). The main findings of autonomic abnormalities studies in Autism Spectrum Disorders (ASD)
point at reduced baseline parasympathetic activity in association with evidence of increased baseline sympathetic tone resulting in an autonomic imbalance, which
negatively affects physiological functions and manifests in alterations of various electrophysiological measures.

Objectives:

The aim of the study was to investigate electrophysiological measures reflecting ANS activity in two cohorts of children with ASD during 12 and 18 weekly sessions of low
frequency repetitive Transcranial Magnetic Stimulation (rTMS) over the dorsolateral prefrontal cortex (DLPFC). The underlying hypotheses were: (1) low frequency (0.5 Hz)
r'TMS over the prefrontal cortex lowered ANS hyper-activation in children with autism through activation of frontal inhibitory tone controlling ANS, and (2) lower ANS arousal
post-TMS will be manifested as a decrease of skin conductance level (SCL), heart rate (HR), and increased HR variability and in improvement of behavioral evaluation
scores.

Methods:

We investigated autonomic activity in 30 children with ASD during 12 sessions of rTMS and 18 children with ASD during 18 sessions of rTMS over DLPFC. Physiological
activity measures such as skin conductance level (SCL), heart rate (HR), HR variability (HRV) were recorded during rTMS sessions with a C-2 J&J Engineering Inc.
physiological monitoring system. Behavioral evaluations were conducted using the Aberrant Behavior Checklist (ABC) and the Repetitive Behavior Scale (RBS-R).
Results:

Post-12 rTMS measurements showed a decrease of low frequency (LF) component of HRV with statistical significant changes in HR regression and standard deviation of HR,
though without any significant changes in SCL. Post 18 session rTMS outcomes showed slower heart rate accompanied by increase of high frequency (HF) component of
HRYV (as indicated by R-R intervals of ECG), higher deviation of R-R, and lower LF/HF ratio.

Conclusions:

Our findings show reduced sympathetic activation after rTMS resulting in lower HR predominantly through withdrawal of sympathetic tone (LF of HRV) and increase of
parasympathetic cardiac neural control activity post 12 rTMS sessions. Neuromodulation using prolonged 18 session rTMS course in children with ASD resulted in a more
pronounced HR slowing, a higher power of HF of HRV and time domain measures of HRV. Behavioral evaluations based on ABC and RBS-R scores showed similar
improvements in 12 and 18 sessions of rTMS. Low frequency rTMS activates inhibitory tone of the frontal cortex resulting in a lower excitation of the ANS probably through
inhibitory fronto-limbic circuits.
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107.070 Salience Network Connectivity Is Related to Brain and Behavioral Markers of Sensory over-Responsivity in ASD

S. Green', L. M. HernandeZ2, K. E. Lawrence®, S. Y. Bookheimer® and M. Daprel'tos, (1)UCLA, Los Angeles, CA, (2)University of California Los Angeles, Los Angeles, CA,
(3)University of California, Los Angeles, Los Angeles, CA

Background: Children with autism spectrum disorders (ASD) often exhibit sensory over-responsivity (SOR), which may cause them to react negatively to sensory stimuli such
as noisy environments or scratchy clothing (Liss et al., 2006), and SOR is associated with increased functional impairment (e.g., Liss et al., 2006; Pfeiffer et al., 2005).
Previous research from our lab suggests that SOR may be related to an overattribution of salience to extraneous sensory information, as individuals with ASD and SOR have
hyperactivation and reduced habituation in the amygdala and sensory cortices in response to mildly aversive sensory stimuli (Green et al., 2015). The salience network, an
intrinsic brain network which is thought to modulate attention to internal versus external stimuli, has been consistently found to be atypical in ASD (Uddin et al., 2013).
Salience network abnormalities during resting-state are thought to underlie some of the difficulties intrinsic to ASD, such as atypical allocation of attention to extraneous
sensory stimuli rather than relevant social stimuli (Uddin et al., 2013). However, to-date there is little research on how differences in salience network organization in ASD
relates to differences in brain function during information processing. Thus, in the present study we sought to examine how intrinsic connectivity in the salience network
relates to SOR by integrating resting-state fMRI, task-based fMRI, and behavioral data.

Objectives: To examine how connectivity with the salience network (with anterior insula as the hub) during resting state relates to symptoms of SOR and to brain response to
mildly aversive sensory stimuli.

Methods: Participants were 28 children and adolescents with ASD and 33 TD matched controls, between 8-17 years of age. Children underwent a 6-minute resting-state
scan as well as a separate fMRI paradigm, where they were presented with simultaneous mildly aversive auditory stimuli (noisy traffic sounds) and tactile stimuli (scratchy
sweater rubbed from wrist to elbow). Parents completed the tactile, auditory, and visual scales of the Short Sensory Profile (REF) and SenSOR Invenstory (REF) and scores
were standardized and combined into an SOR composite. Whole-brain connectivity with a 5-mm spherical seed in the right anterior insula (Al) was examined, with SOR
composite scores as a regressor to determine resting state connectivity as a function of SOR severity. Correlations between resting-state salience network connectivity and
brain response to mildly aversive tactile and auditory stimuli were examined.

Results: SOR in youth with ASD was related to increased resting-state functional connectivity between salience network nodes and brain regions implicated in primary
sensory processing and attention (somatosensory cortex and amygdala). Further, the strength of this connectivity at rest was related to the extent of brain activity in these
same areas in response to auditory and tactile stimuli.

Conclusions: Results support an association between intrinsic brain connectivity and specific atypical brain responses during information processing. Additionally, findings
suggest that basic sensory information is overly salient to individuals with SOR, leading to over-attribution of attention to this information. Clinical implications include
incorporating sensory coping strategies into social interventions for individuals with SOR.

107.071 Specificity of Atypical Neural Response to Language in Infants at Risk for ASD

C. Chuang’, M. Rolison’, J. F. Yang', E. D. Brooks', P. Hashim?, R. Travieso®, J. Temer?, K. K. Stavropoulos’, D. M. Steinbacher®, N. Landi®, L. C. Mayes', J. A. Persing®
and J. McPartland’, (1)Child Study Center, Yale School of Medicine, New Haven, CT, (2)Department of Dermatology, Mount Sinai School of Medicine, New Haven, CT,
(3)Section of Plastic Surgery, Yale School of Medicine, New Haven, CT, (4)Division of Plastic Surgery, Montefiore Medical Center, Bronx, NY, (5)Department of Psychological
Sciences, University of Connecticut College of Liberal Arts and Sciences, Storrs, CT

Background: Language delay impairing communication is a primary feature of autism spectrum disorder (ASD). Children with ASD display social and communicative
impairments, and present with varying levels of language functioning (Kjelgaard et al., 2001). One approach to studying language processing in infants at high risk for ASD is
the use of auditory event-related potentials (ERPs). Previous work has demonstrated irregularities in the P150 component in infants at high risk for ASD as an indicator of
abnormal speech processing (Guiraud et al., 2011). Outside of ASD, study of language development is of interest in craniosynostosis, a congenital condition of premature
skull fusion in infants causing abnormal skull shape and distribution of brain volume. Craniosynostosis (CSO) has been associated with delayed speech and decreased
abilities in both reading and spelling (Knight et al., 2014). This study seeks to compare language processing in infants across two disorders associated with language
impairment—infants at high-risk for ASD with infants with CSO.

Objectives: Compare auditory ERPs during an auditory oddball paradigm in infants at high risk for ASD (HR), infants with craniosynostosis (CSO), and infants at normal risk
for ASD (NR).

Methods: 49 infants (12 HR, 13 CSO, and 24 NR) completed an EEG recorded with a 128-channel Hydrocel Geodesic sensor net. Infants listened to a series of 100 speech
sounds — the dental /da/ versus the retroflex /da/ phoneme, each presented 50 times. Data was segmented to 100ms pre-stimulus, and ERPs were extracted over 100-300ms
post-stimulus for the P150 component and 400-550ms for the N450 component. Magnitudes of the P150 and N450 component amplitudes were compared between the study
groups. Statistical analyses were performed using repeated measures analysis of variance (ANOVAs) with participant group as a between-subjects factor and brain
hemisphere as a within-subjects factor.

Results: No significant differences (p>0.05) were observed in the P150 or N450 component amplitudes in response to the dental versus retroflex phonemes within each of
the HR, CSO, and NR groups. At the N450, a significant hemisphere by group interaction was observed (p<0.05). NR infants displayed lateralized response to language
(p<0.01), while HR and CSO infants did not evidence significant hemispheric lateralization (p=0.32 and p=0.60, respectively). At the P150 ERP, a marginal hemisphere by
group interaction was observed (p=0.06). NR infants displayed lateralized response to language (p=0.04), while HR and CSO infants displayed no detectable hemispheric
lateralization (p=0.25 and p=0.57, respectively).

Conclusions: This study compared infants at high risk for autism with infants with craniosynostosis, another congenital condition characterized by language impairments. We
found that both HR and CSO infants lacked hemispheric lateralization of neural response to language at multiple auditory ERPs, in contrast with control infants who displayed
expected patterns of lateralization. Shared patterns of abnormal auditory processing in these two clinical populations suggest that atypical language lateralization may reflect
a general disruption in language development, not specific only to ASD.

107.072 Spontaneous Beta Oscillations Are a Biomarker of Duplication 15q11.2-q13.1 Syndrome
J. Frohlich', D. Senturk?, P. Golshani®, R. Sankar* and S. S. Jeste®, (1)University of California, Los Angeles, Los Angeles, CA, (2)Biostatistics, University of California, Los

Angeles, Los Angeles, CA, (3)Neurology, University of California, Los Angeles, Los Angeles, CA, (4)Pediatrics, Neurology, University of California, Los Angeles, Los
Angeles, CA, (5)Semel Institute for Neuroscience and Human Behavior, David Geffen School of Medicine, University of California, Los Angeles, Los Angeles, CA

Background: Duplications of 15q11.2-q13.1—referred to as Dup15q syndrome—account for roughly 1% of autism spectrum disorder (ASD) cases while also conferring
strong risk for intellectual disability (ID) and epilepsy. Interstitial cases of Dup15q syndrome feature extra copies of duplicated genes on the g-arm of chromosome 15,
generally resulting in partial trisomy. Isodicentric cases of the same disorder feature an extranumerary chromosome and generally resultin partial tetrasomy as well as
greater overall clinical impairment [Battaglia 2008]. All cases of Dup15q syndrome include duplications of gamma-aminobutyric acid(GABA)a receptor subunit genes
GABRAS5, GABRB3, and GABRG3. Recently, case reports have identified spontaneous beta oscillations (SBOs) resembling benzodiazepine-induced activity in clinical
electroencephalography (EEG) recordings from children with Dup15q syndrome [Ageeli et al 2014; Urraca et al 2013].

Objectives: Herein, we sought to quantify SBOs in resting-state EEG recordings from children and compare a cohort of children with Dup15q syndrome with (A) a comparison
group of age-matched typically developing (TD) children and (B) another comparison group of age and intelligence quotient (IQ) matched children with nonsyndromic ASD.
Methods: We measured SBOs from resting-state EEG recordings of children with Dup15q syndrome (n = 11) using 129 channel high-density EEG nets and compared these
recordings to those from TD children (n = 9) and children with nonsyndromic ASD (n = 10). Because beta is traditionally examined as two frequency bands, we quantified
SBOs as both low beta and high beta power. Relative power in delta (1 — 4 Hz), theta (4 — 8 Hz), alpha (8 — 12 Hz), low beta (12 — 20 Hz), high beta (20 — 30 Hz), and gamma
(30 — 48 Hz) frequency bands was computed for 9 scalp regions of interest (ROIs). Any child being treated with benzodiazepines—drugs which induce beta oscillations and
enhance inhibitory currents through GABA, receptors—was excluded from analysis.

Results: High beta power was significantly higher in children with Dup15q syndrome compared with both the TD (p < 1.0 x 10", FDR corrected) and ASD (p< 1.0 x 1074,
FDR corrected) comparison groups. Similarly, resting low beta power was significantly higher in children with Dup15q syndrome than in either comparison group (TD, p =
0.0108, FDR corrected; ASD, p = 6.5 x 103, FDR corrected). Delta power was also significantly lower in children with Dup15q syndrome than in either comparison group (TD,
p=28.1x1023, FDR corrected; ASD, p= 0.0126, FDR corrected).

Conclusions: SBOs represent a clear diagnostic biomarker of a genetically distinct subgroup of children with neurodevelopmental disorders. Given evidence that beta
oscillations relate to GABAergic tone [Gaetz et al., 2011; Van Lier et al., 2004], these SBOs represent a potential biomarker of cortical inhibition in this population that may
facilitate not only the diagnosis but also treatment monitoring in a subgroup of children within the autism spectrum. Our finding of lower delta power in children with Dup15q
syndrome may relate to a shift in spectral energy from slow to fast frequencies (i.e., delta to beta) resulting from GABA, receptor gene upregulation in this disorder.
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107.073 State-Dependent Reductions in Brain Network Modularity and Behavioral Inflexibility in Childhood Autism Spectrum Disorder

C. J. Lynch’, A. Breeden?, X. You®, R. Ludlum’, W. D. Gaillard®, L. Kenworthy® and C. J. Vaidya’, (1)Department of Psychology, Georgetown University, Washington, DC,
(2)Interdisciplinary Program in Neuroscience, Georgetown University, Washington, DC, (3)Children’s Research Institute, Childrens National Medical Center, Washington, DC

Background: Behavioral inflexibility, the inability to shift to a different thought or action following a change in a situation, is a hallmark of autism spectrum disorders (ASD).
Emerging evidence in healthy adults suggests that the dynamic nature of the brain’s large-scale functional network architecture enables adaptive goal-oriented behaviors.
With this principle in mind, we hypothesized that behavioral inflexibility in ASD is associated with an aberrant adaptation of brain networks during cognitive states requiring
this ability. Graph theory metrics, such as modularity, may be particularly well-suited to capture these atypical patterns of whole-brain communication.

Objectives: Use a multi-state approach to test for state-dependent brain network modularity reductions in ASD children.

Methods: Seventeen children with ASD and age-, IQ-, gender-matched typically developing (TD) children performed three functional magnetic resonance imaging (fMRI)
tasks. The first task consisted of passive fixation (i.e., resting-state). The second task required monitoring a central visual stream of shapes and responding to a target shape.
The third task utilized visual stimuli that were identical to those used in the second butimposed behavioral flexibility demands through an alternative set of instructions. This
manipulation allowed testing whether differences in brain network modularity between ASD and TD children are specific to a cognitive state requiring behavioral flexibility
(Task 3) versus a perceptually invariant cognitive state not requiring behavioral flexibility (Task 2) or a resting-state (Task 1). For each participant, a whole-brain functional
connectivity (FC) matrix was generated for each state using the regions-of-interest created by Power et al. (2011) with the effects of participant motion, physiological noise,
and task structure regressed. FC matrices were decomposed into distinct modules by implementing the Newman—Girvan quality function Q. This function was optimized using
the Louvain algorithm, as implemented in the brain connectivity toolbox (https:/sites.google.com/site/bctnet/), and iterated 1000 times. Independent sample t-tests were
applied to test for differences in modularity (i.e., Q) between ASD and TD children for each state. In addition, average ASD and TD FC matrices were entered into network
visualization software to compare how network topologies, represented as spring graphs, reconfigured between states.

Results: Brain network modularity was reduced in ASD children relative to TD children [t(33) = 1.70, p<0.05] in the cognitive state requiring behaviorally flexibility (Task 3), but
notin the cognitive state requiring no behavioral flexibility (Task 2) or the resting-state (Task1). In line with this finding, spring graphs revealed a striking pattern of cross-
module signaling specific to Task 3 in the ASD group.

Conclusions: Our results suggest that behavioral inflexibility in ASD may be associated with reductions in brain network modularity (i.e., less segregation of networks).
However, this work has broader implications for ASD brain connectivity research, which often assumes the resting-state captures intrinsic brain network abnormalities. In
contrast, our findings highlight the importance of understanding the influence of specific cognitive states on brain networks in ASD.

107.074 Subtype Classification of Autism Spectrum Disorder Via Resting-State fMRI Reveals Distinct Brain Network Endophenotypes

J. A. Richey', K. M. Gates?, S. Lane?, A. D. Valdespino®, R. A. Miiller* and A. Di Martino®, (1)Virginia Tech, Blackbsurg, VA, (2)Psychology, University of North Carolina -
Chapel Hill, Chapel Hill, NC, (3)Psychology, Virginia Tech, Blacksburg, VA, (4)San Diego State University, San Diego, CA, (5)NYU Child Study Center, New York, NY

Background: Phenotypic heterogeneity has presented a significant obstacle to MRI/fMRI-based diagnostic classification because most optimization algorithms assume a
single, mutually exclusive distinction between ASD and typically developing groups. However, extant literature very clearly indicates that autism is not a single clinical entity,
but a manifestation of dozens or more likely hundreds of genetic and genomic disorders (Betancur, 2011). Lack of information about subgroups of ASD is a problem in both
diagnostic and treatment domains, because effects of interest may only be observed in only a subset of cases, thereby reducing statistical power and obscuring mechanisms
of change in currently available treatments.

Objectives: The primary objective of this project was to apply a novel group search algorithm (Group lterative Multiple Model Estimation [GIMME]; Gates & Molenaar, 2013) to
resting-state fMRI data to determine whether brain-based heterogeneity within ASD can actually be useful information, that facilitates the identification of subgroups whose
brain network properties are similar. A second objective is to then identify whether ASD symptoms within subgroups also cluster together.

Methods: We evaluated resting-state fMRI from individuals with ASD (N=70) from the NYU site in the Autism Brain Imaging Data Exchange (ABIDE; DiMartino et al., 2014).
Data were preprocessed in AFNI (motion corrected, censored/scrubbed[0.05 FD], lowpass filtered). We applied GIMME to timeseries data extracted from seven brain regions
in the default mode network (DMN). GIMME identifies contemporaneous and temporally lagged paths that are (1) common to all members of the sample and (2) unique to
subsets of cases.

Results: Three distinctive subgroups of ASD emerged from our analysis of the DMN. Consistent with previous work on brain connectivity of DMN related to social-cognitive
deficits (Lynch et al., 2013; Uddin et al., 2013), group 1 demonstrated hyperconnectivity of posterior cingulate, precuneus and left angular gyrus, perhaps relating to deficits in
theory of mind and difficulty in episodic memory and self-related processing. Group 2 demonstrated increased connectivity between midline regions (dorsomedial PFC,
rostral anterior cingulate), which has been previously linked to repetitive behaviors (Weng et al., 2010). Finally, group 3 demonstrated similar patterns to groups 1 and 2, but
also enhanced connectivity of rostral anterior cingulate and posterior cingulate/precuneus. Preliminary analysis of phenotyping data indicates that groups differ on Vineland
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subscales (Deficits in Daily Living Skills domain: Grp 1; Deficits in Socialization domain: Grp 2).

Conclusions: Effective connectivity maps at the individual level can be aggregated into verifiably homogeneous subgroups/communities, which share similar brain network
properties. Analyses relating phenotyping data available through ABIDE are ongoing, and indicate that brain-derived subgroups meaningfully map onto symptoms.
Funding: This work was supported by R03 MH102651 “Data Mining for Autism Endophenotypes in a Large-Scale Resting State fMRI Repository.” Pl: Richey.

107.075 Temporal and Spatial Neural Correlates of Theory of Mind in Children with ASD

V. Yuk™2 R. Leung1’2, E. Anagnostou3'4 and M. J. Taylor”z"‘, (1)Diagnostic Imaging, The Hospital for Sick Children, Toronto, ON, Canada, (2)Psychology, University of
Toronto, Toronto, ON, Canada, (3)Bloorview Research Institute, Holland Bloorview Kids Rehabilitation Hospital, Toronto, ON, Canada, (4)Paediatrics, University of Toronto,
Toronto, ON, Canada

Background: Theory of mind (ToM), or the ability to recognize the different mental states of others, is characteristically impaired in children with autism spectrum disorder
(ASD), which is thought to contribute to their social cognitive deficits. Functional MRI studies have investigated the neural mechanisms underlying ToM, implicating the
precuneus, temporoparietal junction (TPJ), and the medial prefrontal cortex (mMPFC) as core regions of the ToM network. Studies in adults with ASD have shown atypical
activation in these areas. However, only a few studies have examined the timing of brain activity during ToM reasoning, and none have explored this aspectin ASD, nor how
it differs in children, even though deviations in the latency and duration of brain activity during development can also be responsible for the social impairments observed in
ASD.

Objectives: This study determined the temporal and spatial properties of brain regions active during a false-belief ToM task in children with and without ASD using
magnetoencephalography (MEG).

Methods: Participants included 22 typically-developing (TD) children and 19 age- and sex-matched children with ASD between the ages of 8 and 12 years. We studied the
timing of ToM-related neural processes using a false-belief task adapted from Dennis et al. (2012) for MEG, which has precise temporal and spatial resolution on the order of
milliseconds and millimetres, respectively.

Results: While the two groups of children did not differ in performance on the false-belief task, whole-brain analyses revealed distinctive neural patterns. Whereas TD
children activated familiar ToM regions, such as the right precuneus (150-225 ms and 325-400 ms) followed by the left TPJ (300-400 ms and 425-475 ms), children with ASD
appeared to utilize verbal abilities to complete the same task, activating the left inferior frontal gyrus (IFG; 275-375 ms and 450-600 ms), while simultaneously relying on
working memory, attention, and inhibition areas, such as the right dorsal TPJ overlapping with the right superior parietal lobule (275-375 ms and 450-600 ms) and the right
IFG (300-600 ms).

Conclusions: Using MEG, we were able to detect a unique temporospatial recruitment of brain regions involved in understanding false belief in our participants with ASD,
which suggests that children with ASD make use of alternative strategies to compensate for their deficits in ToM. As our group of children with ASD did not differ from controls
on measures of working memory and inhibition, and given that the brain areas they activated are typically involved in these processes, these children may have employed
these preserved executive functions to perform similarly to their peers on the ToM task. These results not only inform how ToM can be conserved in some children with high-
functioning ASD, but they also demonstrate processes that could be harnessed in interventions to improve ToM and social cognition in children with ASD. Future work will
expand our findings to the connectivity domain, as individuals with ASD have been shown to have atypical patterns of connectivity, and the interaction between executive
functioning and ToM will be explored.

107.076 The Impact of Child Characteristics on EEG Data Quality in Infants at Risk for and Children with ASD

E. Baker' and S. S. Jestez, (1)UCLA Center for Autism Research and Treatment, Los Angeles, CA, (2)Semel Institute for Neuroscience and Human Behavior, David Geffen
School of Medicine, University of California, Los Angeles, Los Angeles, CA

Background:

Electroencephalography (EEG) is a promising functional imaging method to identify biomarkers of outcome in children at risk for and with ASD. EEG data are susceptible to
artifact and can be rendered unusable due to slight movements, such as head turning, blinking, or even smiling. During initial stages of data processing, artifacts commonly
resultin trial loss. Currently, no standardized measures exist to quantify participant behavior and its effects on data quality. Additionally, it is undetermined if variability in
social communication impairment and cognitive function impacts data quality.

Objectives:

We asked whether cognitive ability and behavior of children with or at risk for ASD related to percentage of useable trials garnered from session. We developed a rating of
child’s behavior during session through a 5-point likert scale of perceived mood. Primary use of the scale was to quantify in-session perceived mood and overall compliance.
We investigated two samples of children from the Autism Centers for Excellence (ACE) study. The two groups included: (1)“ACE Project 2:” 12-24 month-old infants at risk for
ASD, defined by elevated scores on the Autism Diagnostic Observation Schedule-Toddler Version (ADOS-T) and (2) “ACE Project 3:” children aged 6-11 years-old with ASD
who are minimally verbal. We focused on these cohorts due to marked cognitive impairment and varied symptom expression, resulting in challenges during EEG recording.
Methods:

Forty-seven children from ACE Project 2 (mean age=18.6 months) were presented with familiar and novel photos of faces while EEG was recorded. Sixteen children from
ACE Project 3 (mean age=88.2 months) listened to an auditory statistical learning task while EEG was recorded. EEG recording was performed using a high-density system
(128-channel, EGI Inc.). Developmental quotients (DQ) were acquired from the Mullen Scales of Early Learning and social communication impairment was calculated with
the total score from the ADOS-T and ADOS-2. Behavior rating was performed during EEG tasks. Useable data were defined as the percentage of trials available after
automated artifact detection; channels were rejected if amplitude difference was greater than 150 mV.

Results:

ACE Project 2 and ACE Project 3 participants did not differ in amount of useable data provided (t=1.36,p=.262). Within ACE Project 2, age (r=.128,p=.509), ADOS-T score (r=-
.12,p=.536), and DQ (r=-.083,p=.668) did not relate to amount of usable data collected from participants. Similarly, within ACE Project 3, age (r=.200,p=.950), ADOS-2
score(r=.074,p=.747), and DQ (r=-.465,p=.128) did not significantly relate to useable data. Behavioral rating significantly correlated with amount of useable data in both
groups [ACE Project 2 (r=-.404,p=.030) and ACE Project 3 (r=-.734,p=.01)].

Conclusions:

Clinical characteristics, including cognitive ability and social communication impairment, are not useful constructs to measure data quality in EEG. However, perceived mood
and behavior of the child during session does predict useable data. As EEG and other experimental measures serve as functional biomarkers in ASD, measurement of a
child’s behavior and mood during testing sessions will be critical to improve signal quality. Practices to standardize behavior and improve mood during recording should be
implemented. Future directions involve measuring impact of behavioral regulation techniques on data quality.

107.077 The Influence of Biological Sex on Neurobiological Mechanisms Underlying Autism Spectrum Disorder

M. Kirkovski'-2, P. Enticott’, N. Rogasch®, T. Saeki®, B. Fitzgibbon?, J. Maller?, M. Hughes®, S. Rossell® and P. Fitzgerald?, (1)Deakin University, Melbourne, VIC, Australia,
(2)Monash Alfred Psychiatry Research Centre, Monash University, Melbourne, Australia, (3)Monash Biomedical Imaging, Monash University, Clayton, Australia, (4)Monash
University, Melbourne, Australia, (5)Swinburne University, Hawthorn, Australia

Background: Autism spectrum disorder (ASD) is highly heterogeneous condition, particularly when considering neurobiological function. There is, however, evidence to
suggest that biological sex contributes to this neurobiological heterogeneity, and that females may be more profoundly affected.

Objectives: This study investigated the role of biological sex on neural mechanisms underlying ASD, including neural activity and connectivity, with a specific focus on brain
regions and mechanisms underlying social cognition.

Methods: 66 males and female adults with high-functioning ASD and age, sex and IQ matched controls took part in this study. Participants completed various measures,
including: neurocognitive/neurobehavioural assessment; structural (anatomical and diffusion weighted imaging [DWI]), functional (resting state [investigating the default
mode network; DMN], and task related [investigating ToM]) magnetic resonance imaging (MRI); and combined transcranial magnetic stimulation (TMS) and
electroencephalography (EEG; TMS-EEG) of right lateralised dorsolateral-prefrontal cortex (rDLPFC), primary motor cortex (rM1) and temporo-parietal junction (rTPj).
Results: : DWI data revealed no differences between groups in any major white matter (WM) tracts throughout the brain. At rest, we did not identify any differences in
functional connectivity (FC) between the key DMN structures, between groups, nor any effect of sex. Reduced FC in the ASD group, however, was noted between the
posterior cingulate cortex (PCC) and the right lateralised somatosensory and temporal cortices. While processing social interactions, there were no group differences in
hemodynamic response in core “mentalising” regions (medial prefrontal cortex, rTPj), but the ASD group displayed a reduced response in the neighbouring right posterior
superior temporal sulcus (pSTS). Gender analysis indicated that this was apparent for males with ASD, but not females with ASD. TMS-EEG data did not reveal any group
differences in neurobiological response to TMS at any of the sites investigated, or any effect of sex.

Conclusions: These findings provide important information with regard to the heterogeneity of ASD, specifically around the notion of a mediating role of biological sex in
ASD. The findings of this study indicate that the perceived sex differences in ASD are not consistently replicated across measures of neurobiological mechanisms. This
highlights the importance of investigating sex differences in ASD across a variety of measures and mechanisms, and also across different domains implicated in the autism
spectrum.

107.078 Voice Processing in High-Functioning Autism Spectrum Disorder: Neuronal and Behavioral Mechanisms
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S. Schelinski', C. Roswandowitz"2, K. Borowiak™3 and K. von Kriegstein7’4, (1)Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig, Germany,
(2)International Max Planck Research School on Neuroscience of Communication, Leipzig, Germany, (3)Berlin School of Mind and Brain, Humboldt University of Berlin,
Berlin, Germany, (4)Humboldt University of Berlin, Berlin, Germany

Background: The ability to recognize the identity of others is an evolutionary conserved process and a key requirement for successful communication. In autism spectrum
disorder (ASD), a condition that is associated with difficulties in social interaction, there is good evidence that the ability to identify another person by face is deficient (Weigelt
etal., 2012). Previous research suggests that voice identification processing is also impaired in ASD (Schelinski et al., 2014). However, the underlying neuronal and
perceptual mechanisms of this voice processing deficit are unknown.

Objectives: Here, we systematically investigated the behavioral and neuronal mechanisms of voice processing in high-functioning ASD.

Methods: Sixteen adults with high-functioning ASD and sixteen typically developed controls (matched pairwise on age, gender, and IQ) participated in two fMRI experiments
and a comprehensive behavioral test battery on voice recognition. In the first fMRI experiment (vocal sound experiment), participants passively listened to blocks of vocal
(speech and non-speech) and non-vocal sounds (e.g. musical instruments, nature, animals) (Belin et al., 2000). In the second fMRI experiment (voice recognition
experiment), participants performed voice identity recognition and speech recognition tasks on the same stimulus material (von Kriegstein & Giraud, 2004). The behavioral
test battery included tests on (i) recognition of newly learned voices, unfamiliar voice discrimination and famous voice recognition, (ii) acoustic processing abilities that are
associated with voice recognition (i.e. tests on vocal pitch and timbre discrimination), (iii) control tasks (i.e. tests on musical pitch and timbre perception, and face identity
recognition). Results were considered as significant at a = .05 (fMRI: p < .05 family wise error (FWE) corrected for region of interest).

Results: The behavioral results showed that the ASD group had particular difficulties with discriminating, learning, and recognizing unfamiliar voices, while recognizing
famous voices was comparable to controls. Difficulties with unfamiliar voices correlated with similar difficulties in recognizing unfamiliar faces. Tests on acoustic processing
abilities showed that the ASD group had a specific deficit in vocal pitch discrimination that was dissociable from otherwise intact acoustic processing (i.e. musical pitch,
musical timbre, and vocal timbre perception). The vocal sound experiment showed that passive listening to vocal sounds in contrast to non-vocal sounds elicited similar
activity in voice-sensitive cortices in the superior temporal sulcus and gyrus (STS/STG) in the ASD and the control group. The voice recognition experiment showed reduced
BOLD responses to the voice identity recognition in contrast to the speech recognition task in the ASD compared to the control group in the right posterior STS/STG—a region
that has been previously implicated in processing acoustic voice features.

Conclusions: Our results allow, for the first time, a characterization of the voice recognition deficitin ASD: Both the behavioral and neuronal findings indicate that in high-
functioning ASD, the ability to recognize voices is impaired because of difficulties with processing acoustic aspects of voices, that is, difficulties with integrating the acoustic
characteristics of the voice into a coherent percept. A deficit in voice processing might contribute considerably to the development of communication difficulties - a core
hallmark of ASD.

107.079 White and Grey Matter Abnormalities in Autism Spectrum Disorder Associate with Verbal Performance

S. V. Huemer', F. Kruggelz, V. Mann? and J. Gehricke®, (1)University of CA - Irvine, Rancho Palos Verdes, CA, (2)University of California, Irvine, Irvine, CA, (3)University of
California, Irvine, Santa Ana, CA

Background: Recent diffusion tensor imaging (DTI) studies point to impairments in most or all major neural networks rather than isolated, discrete brain regions in ASD
(McAlonan et al., 2005; Mueller, 2007; Shukla, Keehn, & Mueller, 2011). Several brain regions have been implicated consistently in ASD but results often differ on whether
there are increased or decreased brain volumes and whether differences can be found at all in certain regions. The discrepancies may result from differences in imaging
protocols, data analysis, subject ages, and samples sizes, but the overall inhomogeneity of ASD samples, which disregard neurological and diagnostic subtypes, may play a
bigger role than generally assumed.

Objectives: ASD subjects may vary in the extent of verbal impairment, and the potential anatomical correlates of this are a concern of this paper along with the general profile
of white and gray matter anomalies associates with ASD.

Methods: Twenty participants (ages 12 — 20 years 5 female, 15 male) with a previous diagnosis of an autism spectrum disorder and 10 typically developing (TD) participants
(ages 12 — 18 years, 1 female, 9 male) were enrolled in our study. This whole-brain structural magnetic resonance imaging (MRI) investigation used voxel-based
morphometry to analyze white and grey matter concentration (VBM-GM and VBM-WM) and tensor based morphometry (TBM) to analyze shape differences. Diffusion tensors
were computed from the registered diffusion-weighted images using a nonlinear procedure and tensors were converted into fractional anistropy (FA), mean diffusivity (MD),
and radial diffusivity (RD) values (method DTI-FA, DTI-MD, DTI-RD).

Results: For adolescents with ASD, VBM and TBM revealed regions of lower GMC alongside higher WMC in the left and right precentral gyrus, lower GMC with decreased
WMC in the left anterior cingulate, as well as lower GMC in the left operculum, the left superior frontal gyrus, the right and left superior temporal gyrus, and WM shape
differences in the left frontal lobe and the right and left claustrum. TBM also indicated significant expansion in areas that are in overprojection with the uncinate fasciculus.
When subjects were defined by a measure of receptive verbal ability (PPVT-IIl), we found increased GMC in the parahippocampal gyrus, along with an increased WMC and
increased FA in the adjacent WM of the temporal lobe. Increased WM density, increased FA, and decreased MD and RD were also found in the lower scoring subjects in
frontal WM of both hemispheres, along the left and right arcuate fascicle and the uncinate fascicle.

Conclusions: Our findings of significant differences in white and grey matter concentration and shape largely support prior research. We found even more pronounced
differences when we used verbal ability as an independent variable, which also revealed FA and RD differences widely described in previous DTl studies.

107.080 Working Memory Load-Dependent Activation Differences Between ASD and TD Children: An fNIRS Study

F. A. Fishburn', R. Ludlum?, K. M. Dudley®, A. B. Ratto*, A. V. MedvedeV®, L. Kenworthy? and C. J. Vaidya?, (1)Interdisciplinary Program in Neuroscience, Georgetown
University, Washington, DC, (2)Department of Psychology, Georgetown University, Washington, DC, (3)Children’s National Medical Center, Center for Autism Spectrum
Disorders, Ellicott City, MD, (4)Children's National Medical Center, Silver Spring, MD, (5)Center for Functional and Molecular Imaging, Georgetown University Medical
Center, Washington, DC, (6)Children’s Research Institute, Children's National Medical Center, Rockville, MD

Background: Autism Spectrum Disorder (ASD) is characterized by difficulties with social interaction, communication, and restricted and repetitive interests — however the
disorder also manifests as disturbances in executive function. ASD subjects have been shown to have atypical brain activation on executive function tasks even where there
are no differences in task performance. These studies have typically used fMRI, which is of limited use in children due to its sensitivity to head motion. In this study, we use
fNIRS (functional Near-Infrared Spectroscopy), a method robust to head motion, to measure activation differences between ASD and typically-developing (TD) children
during a working memory task. In addition, we examine whether brain activation correlates with executive function in daily-life using the Behavior Rating Inventory of
Executive Function (BRIEF).

Objectives: Determine whether activation in response to increasing working memory load differs between ASD and TD children, and whether activation differences correlate
with real-world measures of executive function in daily life.

Methods: Forty-one age- and IQ-matched subjects (19 ASD, 22 TD) of ages 7-15 and IQ >80 were given a 7-minute n-back task with loads of 0-, 1-, and 2-back. Each load
condition contained 3 blocks of 9 consonant letter stimuli, with block sequence pseudorandomized. Optical data were recorded on a two-wavelength (690 and 830 nm)
continuous-wave CW6 imaging system (TechEn, Inc., Milford, Massachusetts). The 60 optical channels covered the anterior and lateral frontal, temporal, parietal, and
occipital cortices. Preprocessing: Raw signals were corrected for motion by spline interpolation, band-pass filtered, and converted to changes in deoxygenated hemoglobin
concentration. Activation: Subject reaction times for correct target trials were z-scored and an average was taken for each condition. These values were then used to create a
load-dependent regressor for each subject. A GLM was performed at each channel using NIRS-SPM and the t-statistic for load-dependent activation was computed,
regressing out the covariates age, gender, and IQ. Group difference was statistically evaluated by 2-sample t-test. P-values were corrected using the false discovery rate
(FDR) procedure. The channel with peak group difference in activation was then correlated with the Behavioral Regulation (BRI) and Metacognition (M) indices from the
BRIEF.

Results: Group x load ANOVAs on task accuracy and reaction time both revealed a main effect of load (F(2 74)=9.144 , p <.0005; F(2 74) = 7.616 , p <.001) but no significant
main effect of group or group x load interaction. ASD subjects exhibited greater load-dependent activation than TD in left lateral prefrontal cortex (t3g) = 3.893 , p < .05; Figure
1). Activation in this region correlated with the BRI in ASD subjects (r(15)= 542, p <.05) but not controls.

Conclusions: ASD subjects showed greater load-dependent activation than TD subjects in left lateral PFC while completing the task with equivalent performance. Activation
in this area correlated with daily-life executive functioning for ASD subjects. These data suggest that executive functions require greater effort from ASD subjects than their TD
counterparts and these differences may extend to everyday tasks and behaviors.
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Figure 1. ASD subjects exhibit greater load-dependent activation than TD subjects in left lateral prefrontal cortex.
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108.081 Are Fathers Active Playmates with Their Children with ASD, and Why This Is Relevant for Therapy?
P. Venuti’, A. Bentenuto® and C. Furlanellos, (1)University of Trento, Trento, ltaly, (2)University of Trento, Trento, TN, ltaly, (3)FBK - Fondazione Bruno Kessler, Trento, ltaly

Background:

Healthy parent-child interaction is essential for child development. In particular, parents play a central role in the acquisition of social and communicative skills, both in typical
as well as in atypical children (Flippin & Crais, 2011). While mothers tend to rise play level (both for exploratory or symbolic play), fathers usually tune their play level closer to
the child one (de Falco etal. 2009, 2010) . Itis thus relevant, also for potential application, to assess quantitatively the relevance of fathers engagement with children with
Autism Spectrum Disorders (ASD), who are characterized by social and communication deficits.

Objectives:

The aim of the study is to evaluate comparatively interactive behaviours and play of mothers and fathers with their children with ASD in a structured experimental setup. We
search for patterns of interaction that are consistently tuned closely to child actual level and does can serve sustaining long interaction time.

Methods:

This study involved 60 parent-child dyads: 30 children with ASD (M chronological age= 45.7 months [range: 23-68]; SD=12.80; M mental age = 34 months, [range: 13-
72],SD=15.43) in interaction with their mothers and their fathers, separately. To assess parent-child interaction, data were collected during two consecutive video recorded 10
min play sessions. A play code (Bornstein etal 1997, Venuti et al, 2008) was applied to the child’s play and to the parent's play. Finally, the emotional profiles in parent-child
dyads were evaluated using the Emotional Availability Scales (EAS4'hEdilion, Biringen 2008).

Results:

Regarding the construct of emotional availability, in this study no significant difference was found between mothers and fathers. Children with ASD mainly engaged in
exploratory play, both with fathers and mothers. We found that mothers prefer symbolic play levels, while fathers use significantly more exploratory play. As a consequence,
we measured longer average interaction time with fathers.

Conclusions:

As fathers are active playmates with their ASD children, they can achieve longer and richer interaction also when symbolic level is not attained and it is hard to engage the
child. Taking into account this advantage, the involvement of the father should became a solid base ground in early autism intervention.

108.082 Brief Parent Training in PRT during Jumpstart, a Community Implemented Parent Education and Empowerment Program: Parent and Child Outcomes
N. L. Matthews, B. C. Orr, B. Harris and C. J. Smith, Southwest Autism Research & Resource Center, Phoenix, AZ

Background: Beginning behavioral intervention for autism as early as possible is important for facilitating optimal outcomes (e.g., Dawson et al., 2012). This effort is often
hindered by long waitlists, lack of qualified interventionists, and cost. JumpStart is a short-term, group-format education and empowerment program for parents of recently
diagnosed children. Itis implemented by community practitioners at a non-profit autism center, includes brief parent training in pivotal response treatment (PRT), and equips
families to navigate service systems.

Objectives: (1)To compare change in parent fidelity of implementation (FOI) of PRT, child responsivity, parent-reported well-being, and parent-reported self-efficacy between
treatment and waitlist control (WLC) groups, and to determine the percentage of parents who achieved FOI within the full sample; (2) To discuss strengths and challenges of
this program.

Methods: Participants were 36 parent-child dyads recruited from the JumpStart waitlist, matched on child age, and enrolled in the treatment (n = 18) or WLC (n=18) group.
Children had an ASD diagnosis (83%) or an ‘at-risk for autism’ classification. Diagnostic distributions were identical and Vineland composite scores did not differ between
groups at study entry. See Table 1 for participant demographics.

JumpStart meets twice weekly over a 4-week period (weeks 2-5). It includes didactic lessons on autism, obtaining services, and brief training in PRT (i.e., 1.25 hours didactic,
5 hours guided observation, and 5 hours in-vivo coaching). At a study visit 4-6 weeks prior to the program (WLC group only), orientation (week 1), 1-week follow up (week 6),
and 3-month follow-up (week 18), parents completed the Parent Stress Index (Abidin, 1995), the Early Intervention Self-Efficacy Scale (Guimond et al., 2008), the Center for
Epidemiological Studies Depression Scale (Radloff, 1977), and a 10-minute videotaped probe with their child coded for child responsivity and parent FOI. Of note, ‘week 6’
probes were collected during week 5 due to program restraints and thus reflect only 3.75 hours of in-vivo coaching. Parents completed 1.25 additional hours of coaching after
probes were collected.

Results: Depicted in Figure 1, the treatment group demonstrated greater increases in parent FOI (F(1, 33) = 40.43, p <.001) and child responsivity (F(1, 33) = 26.80, p < .001)
and decreases in parent-reported depression (F(1, 33) = 4.19, p = .05) compared to WLC. Approaching statistical significance were increases in parenting competence (F(1,
32) =3.95, p=.06) and decreases in parenting stress (F(1, 33) = 2.99, p = .10). Within the full sample, average FOI at week 6 was 57% (SD = 17.57) and 23% of parents
achieved FOI (> 75%).

Conclusions: Parents who participate in JumpStart can begin intervention earlier while arranging a more comprehensive treatment program. Findings suggest that JumpStart
yields meaningful outcomes, including gains in child responsivity, parent FOI, and parenting competence, and decreased parent depression and stress. Three-month follow-
up data will indicate whether these changes are maintained. Additionally, strengths and challenges of the program will be discussed, including number of families served
(60-84 annually), quality of parent training, funding, and a growing waitlist.
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Table 1. Participant Demographics

Treatment WLC
Wariable (=18} {n=18)
M(5D) M(5SD)
Child
Age [months) 4083 (11.30) 40.72(11.61)
Gender (percent male) 100.00 94.44
Vineland ABC 65.67 (8.60) 67.83(11.85)
Race (percent)
Caucasian 7177 66.67
Hispanic 5.55 22.33
Asian 1111 1111
African American 555 0.00
Parent
Age [years) 3461(561) 36.77(7.05)
Percent mothers 83.33 85.90
Mote. WLC = Waitlist control group. ABC = Adaptive Behavior
Composite.

Figure 1. Change in Primary Outcome Variables
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MNote. WLC = Waitlist contral group. FOI = Fidelity of Implementation. CES-D = Center for Epidemiclogical Studies
Depression Scale. EIPSES = Early Intervention Parenting Self-Efficacy Scale. For WLC, data represent change over 4-6
week period prior to JumpStart participation.

108.083 Comparative Efficacy of Parent Training Plus Individual Targeted-ABA Therapy Versus Parent Training Alone: A Preliminary Analysis

R. Embacher’, T. W. Frazier', T. N. Gray? and A. Y. Hardan®, (1)Cleveland Clinic Center for Autism, Cleveland, OH, (2)Center for Autism, Cleveland Clinic Children's,
Cleveland, OH, (3)Stanford University, Stanford, CA

Background: Extensive support exists in the literature for early intensive behavioral intervention following an autism spectrum disorder (ASD) diagnosis. Demand for services
far exceeds availability, especially for young children with a recent diagnosis. Low access and high expense of intensive behavioral intervention programming creates the
need for effective treatment modalities. Parent training has been shown to be effective for improving child skills and decreasing challenging behavior; however itis not yet
clear to what extent simultaneous individual behavior therapy adds to this model. In addition to the type and frequency of services provided, a number of variations on
behavior therapy teaching approaches exist and have been implemented as both parent training and individual therapy packages. These include structured Applied
Behavior Analysis (ABA) approaches and methods that are more child-led and involve the use of natural opportunities and reinforcers, such as Pivotal Response Training
and the Early Start Denver Model. A known weakness of structured ABA is that the therapist-driven structure of sessions can decrease spontaneous responding. Conversely,
a weakness of child-led, naturalistic approaches is that low functioning children may not be able to lead interaction and instead prefer to engage in repetitive sensory motor
behavior. Targeted ABA (T-ABA) blends structured ABA and naturalistic, child-led approaches by emphasizing the approach which matches most closely to the child’s
abilities and needs.

Objectives: The primary aim was to compare the efficacy of T-ABA therapy delivered using a combination of parent-training and individual sessions versus parent-training
alone.

Methods: The study uses a 20-week, randomized, two-group, cross-over design. During the first 10 weeks of the study, both groups received five T-ABA parent training
sessions followed by five parent-therapist in vivo coaching sessions (1 hr each). The T-ABA parent training plus individual therapy group also received eight individual
therapist-child sessions (1 hr each). During the final 10 weeks, the T-ABA parent training alone group crossed-over to receive individual therapy sessions. Eight outcome
measures were examined in this preliminary analysis including measures of autism symptoms, communication skills, and quality of life.

Results: To date, 15 parent-child pairs have been recruited and completed treatment and an additional 8 parent-child pairs are in progress. Preliminary analyses indicated
that both treatment arms produced improved manding, tacting, echoic behavior, motor imitation, and listener responding measured by the Verbal Behavior Milestones
Assessment and Placement Program (VB-MAPP), and improved overall quality of life (p<.05) as measured by the Child and Family Quality of Life-Second Edition. Adding
individual therapy resulted in greater improvements in autism symptoms (p<.001) as measured by the Social Responsiveness Scale and a trend toward greater
improvements in visual matching (p=.082) as measured by the VB-MAPP relative to the T-ABA parent-training alone group.

Conclusions: T-ABA parent-training alone or in combination with individual therapy appears to be an effective less-intensive treatment approach for young children with ASD.
Improvements in autism symptoms may be stronger with the addition of individual therapy sessions. Sample size is small and results should be considered very preliminary.

108.084 Consensus Among Early Intervention Autism Experts Regarding Context for Success and Strategies for Suddenly Inclusive Early Education Childcare
Settings

M. P. Maye', A. K. Stone-MacDonald?, V. E. Sanchez?, J. A. Galler? and A. S. Carter®, (1)University of Massachusetts Boston, Boston, MA, (2)University of Massachusetts,
Boston, Boston, MA, (3)Department of Psychology, University of Massachusetts Boston, Boston, MA

Background: A recent national survey of parents of preschool aged children found that 91% of children with ASD were receiving care in community settings (e.g., family-
based child care, preschools, child care centers). Compared to parents of typically developing children (9%) and parents of children with developmental delay (16%),
parents of children with ASD (39%) were significantly more likely to report that childcare challenges contributed to employment accommodations (e.g., quit a job, did not take
a job, greatly changed their job) at a significantly elevated rate (Montes & Halterman, 2008). Thus, many community early educators in childcare settings may not be prepared
to meet the needs of children with ASD. Working towards the development of an intervention that targets strategies early educators can use within the context of a center-
based childcare setting could be a partial solution to this problem. Such an intervention should focus on identifying and including active ingredients of early interventions for
children with ASD (Kasari, 2002) that can be integrated with best practices for early education.

Obijectives: To identify potential active ingredients of early interventions that can be taught to early educators working in childcare settings to support toddlers with ASD.
Methods: Sixteen of 26 early intervention autism experts, identified based on published early intervention autism research articles over the past 20 years, participated in
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semi-structured interviews regarding early intervention development (e.g., key strategies, training of early educator/child care provider interventionists). Two additional expert
interviews will be completed for the final poster presentation. These interviews were one part of a larger project to develop a brief intervention for early educators in child care
settings. Interviews were independently transcribed and coded by three people. Ongoing analysis with NVIVO is focused on exploring themes. Thorough systematic coding,
categories and themes will be generated and researchers will check for saturation.

Results: Preliminary analysis highlights the following two themes: 1. creating a context for success (including sub-themes such as child engagement [e.g., toy options, child
choice] and awareness of child developmental level [e.g., play above and below child’s developmental level, activities at different levels] and 2. specific strategies critical to
the intervention process (including sub-themes such as pausing [e.g., expectant pausing, waiting] and using routines [e.g., routines to the third power, structure]). Additional
sub-themes as well as quotes to substantiate each of these themes will be provided in the final presentation.

Conclusions: A number of early intervention models were represented in the expert interviews (e.g., ESDM, Children’s Toddler School, JASPER, LEAP, Walden School). The
level of consensus regarding the context required for a successful intervention is compelling. These themes lend support for common training needs among early educators
that could be addressed by an intervention for use in suddenly inclusive early education childcare settings. Additionally, the level of agreement present regarding “the most
important intervention strategies” provides researchers with a potential starting point for future studies that should analyze the relative impact of individual intervention
strategies and their interaction with one another when used simultaneously.

108.085 Earlier Intervention Is Better for Toddlers with ASD: Evidence from a Randomized Controlled Trial of the Early Social Interaction Project

W. Guthrie’?, A. M. Wetherby', J. Woods', C. Schatschneider’, R. Holland, L. Morgan' and C. Lord®, (1)Florida State University Autism Institute, Tallahassee, FL, (2)Center
for Autism Research, Children's Hospital of Philadelphia, Philadelphia, PA, (3)Weill Cornell Medical College, White Plains, NY

Background: Early diagnosis of autism spectrum disorder (ASD) is on the rise, spurred by advances in early detection methods and recommendations for screening at 18 and
24 months (Johnson & Myers, 2007). Naturalistic developmental behavioral interventions (NDBIs) have been shown to improve language, cognitive, and/or social outcomes
for toddlers diagnosed with ASD (Dawson et al., 2010; Kasari et al., 2010; Wetherby et al., 2014). Although there is agreement that intervention before age three is important,
empirical evidence for the notion that “earlier is better” is limited and comes almost entirely from observational studies (Granpeesheh et al., 2009; Harris & Handleman, 2000).
There is a critical need for experimental treatment studies that test timing effects to guide the optimal age of intervention for ASD.

Objectives: To report on findings from a randomized controlled trial (RCT) designed to test timing effects of early intervention for toddlers with ASD under age three. This study
compared improvement during Early Social Interaction (ESI) between toddlers randomized to receive individualized treatment early (~18 months) or 9 months later (~27
months).

Methods: A complete crossover RCT design was employed in which toddlers (N=82) received ESl-Individual at either 18 or 27 months of age. At 18 months, toddlers were
randomly assigned to either ESI-Individual or ESI-Group as their first treatment condition. After 9 months, children received the other treatment condition for an additional 9
months, totaling 18 months of treatment. Child outcome measures were administered at baseline, crossover, and end of treatment: Communication and Symbolic Behavior
Scales (CSBS), Mullen Scales of Early Learning (MSEL), Vineland Adaptive Behavior Scales, Second Edition (VABS-II), and Autism Diagnostic Observation Schedule
(ADOS).

Results: Generalized linear models revealed that toddlers who received ESI-Individual at 18 months showed greater gains during this treatment than those who received ESI-
Individual at 27 months. These timing effects were demonstrated for receptive language (MSEL and VABS-II), expressive language (VABS-II), social communication (CSBS),
symbolic skills (CSBS), and daily living skills (VABS-II). Timing effects were not observed for autism symptoms (ADOS), motor skills (MSEL and VABS-II), or visual reception
skills (MSEL).

Conclusions: These findings extend current knowledge on efficacy of NDBIs by demonstrating that ESI-Individual treatment leads to greater gains when initiated at 18 months
compared to 27 months. This study represents the first effort to use RCT methods to rigorously test whether earlier is better for toddlers with ASD, allowing for strong causal
conclusions to be made. This study is also the first to examine timing effects under age two. Previous studies have generally examined the effect of treatment started by age
three, but this study examined even younger children in order to determine the optimal age for treatment. Results provide strong support for treatment beginning at 18 months
and suggest that even a narrow window of 18 versus 27 months may have a critical impact on early intervention. These findings also underscore the importance of screening
for ASD early in the second year of life and referring toddlers to autism-specific intervention programs by 18 months.

108.086 Early Intervention Program Participation By Preschool Children with Autism Spectrum Disorder

J. Shenouda’, J. Solis?, K. Sidwell’, D. Lincer?, R. Baltus® and W. W. Zahorodny3, (1)Rutgers University, Newark, NJ, (2)Pediatrics, Rutgers University, Newark, NJ, (3)New
Jersey Medical School, Westfield, NJ

Background: Early Intervention Programs (EIP) are critical to the overall outcome of children with Autism Spectrum Disorder (ASD). Through early intervention, children
make gains in cognitive ability, social functioning and even in the core symptoms of ASD. The efficacy of EIP is also increased when at-risk children are placed early.
Objectives:

This study endeavored to investigate the number, proportion and demographic distribution of preschool age children with ASD receiving services through Early Intervention
Programs (EIP) in a large, metropolitan, population-based, sample and analyzed demographic differences among children receiving EIP services.

Methods:

Data were from the New Jersey Autism Study (NJAS), a population-based ASD surveillance investigation carried outin Essex and Union Counties. The current findings
represent 4-year olds (2006-born) with surveillance-defined ASD, in 2010. ASD ascertainment was by an active, retrospective, multiple-source, Centers for Disease Control
and Prevention (CDC)-designed case-finding method, based on review and analysis of information contained in health and education records. Demographic variables and
case-specific data, including information on use of EIP services, were analyzed. Chi-square tests were used to test associations.

Results:

We identified 352 four-year-old children with ASD in 2010. Of those, 211 ASD children (60%) received EIP services. Overall, sex, race/ethnicity and SES were not
associated with receipt of EIP services. We found no variation EIP service by cognitive impairment. Children with a mild degree of impairment due to ASD were less likely to
receive EIP services (p<.05). Children with the Autistic Disorder pattern were more likely to receive EIP services than children with the PDD-NOS pattern (92% vs. 8%,
p<.001, respectively). Children with ASD receiving EIP services were more likely to be diagnosed with ASD before school age (64% vs. 35%, p<.01). Our findings showed
that the average age of ASD diagnosis of preschool children with ASD receiving EIP services was 30 months, while the average age for children not receiving EIP services
was 38 months (p<.001). Also, children with ASD receiving EIP services had their first evaluation at 23 months, while children not receiving EIP services had their first
evaluation by 36 months (p<.001).

Conclusions:

Our findings show that a significant minority of children with ASD (40%) do not receive Early Intervention Program services. Our findings also indicate that children with ASD
receiving EIP services are likely to have a higher degree of impairment than other ASD children.

108.087 Early Start Denver Model (ESDM) Informed Treatment in Israeli ASD Preschools — a Pilot Study

T. Gev'2, Y. Gavrilov-Sinai’-2, C. Colombi®, I. Mor Snir? and O. Golan'2, (1)Department of Psychology, Bar-llan University, Ramat-Gan, Israel, (2)Association for Children at
Risk, Givat-Shmuel, Israel, (3)Psychiatry, University of Michigan, Ann Arbor, M|

Background:

The Early Start Denver Model was previously shown to be effective as an intensive home-based intervention (Dawson et al., 2010). However, in Israel, the majority of young
children diagnosed with ASD attend state funded autism daycares and preschools. It is therefore of high importance to assess the efficacy of the ESDM when applied in this
setting. Recent attempts to implement this model in a preschool setting have shown encouraging results in terms of children’s developmental gains and the overall feasibility
and practicality of the program (Vivanti etal., 2014).

Objectives:

The current pilot study aimed to examine an ESDM informed adaptation to an existing ASD preschool setting in Israel.

Methods:

The intervention included 12 children (aged 36-45 months) from three ASD preschools, and was comprised of 2 hours/week of individual ESDM-informed sessions with a
therapist in training and a weekly session of parent-child "live-training". Integration of the ESDM-informed adaptation in the daily preschool routine included presentation of
the model, the curriculum and learning objectives to the therapeutic and educational staff, and an ongoing demonstration of teaching techniques at various contexts (1:1
sessions, group activities, playground, mealtimes etc). Changes in children's social communication (BOSCC), cognitive ability (MSEL) and adaptive behaviors (VABS-Il) were
measured before and after 6 months of intervention.

Results:

After 6 months, children showed significant gains in MSEL receptive language, expressive language and visual reception developmental quotients. Significant gains were
also shown in VABS-II scales of communication, socialization and daily living skills, and the Adaptive Behavior Composite. Significantimprovements on BOSCC total score
were found, as well as improvement in child responsiveness to parent and a reduction in unusual sensory interests.

Conclusions:

Results indicate the ESDM may be adapted successfully for use in preschools for children with ASD, with positive child outcomes. Future research should focus on parent,
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and child-parent interaction outcomes, as well as on cultural adaptation and widespread dissemination of the model in a controlled study-design.

108.088 Effectiveness of a Parent-Child Developmental Behavioral Training Program in @ Community-Based Clinic

M. Kinnear’, M. J. Baker-Ericzen?, N. Murphy?, R. Linn", M. Fitch®, S. M. Kanne® and M. O. Mazurek®, (1)Rady Children's Hospital San Diego, San Diego, CA, (2)Child and
Adolescent Services Research Center, Rady Children's Hospital San Diego, San Diego, CA, (3)Research, Rady Children's Hospital San Diego, San Diego, CA, (4)Child &

Adolescent Services Research Center, Rady Children's Hospital, San Diego, San Diego, CA, (5)Thompson Center for Autism & Neurodevelopmental Disorders, Columbia,
MO, (6)University of Missouri - Columbia, Columbia, MO

Background: There has been increasing support for the efficacy of parent-mediated interventions to improve social communication in young children with Autism Spectrum
Disorder (ASD)(Kasari et al., 2010). An initial efficacy trial for a specific model of parent-child developmental behavioral training (PCDBT) demonstrated an increase in child
language associated with increased parent use of intervention techniques (Ingersoll & Dvortcsak, 2010). There continues to be a need for studies of effectiveness of
interventions when implemented in diverse community settings (e.g., National Advisory Mental Health Council, 2001; National Research Council, 2001; Rogers, 1998). Thus,
this study examines the effectiveness of PCDBT implemented in an ethnically diverse community-based clinic.

Objectives: To investigate 1) treatment outcomes in a community clinic parent training therapy program, and 2) child characteristics that may moderate treatment outcomes.
Methods: Preliminary data are drawn from a comprehensive baseline assessment of an ongoing R01 study conducted in a community clinic parent training therapy
program. Parents completed the Autism Impact Measure (AIM; Kanne et al., 2014), Social Responsiveness Scale, 2nd gdition (SRS-2; Constantino & Gruber, 2012) and
demographic forms. The Autism Diagnostic Observation Schedule, 2nd edition (ADOS-2; Lord et al., 2012) and Vineland Adaptive Behavior Scales, 2nd edition (Vineland-II;
Sparrow, Cicchetti & Balla, 2005) were administrated by trained, research reliable project staff. This sample includes 34 children (82% male) ages 2-9 years (M=4.4

years; SD = 2.2) and their primary caregivers. All children had a diagnosis of Autism Spectrum Disorder (all cases validated by positive ADOS-2), and 63% identified as racial
or ethnic minority. Paired sample t-tests were conducted to examine treatment outcomes on selected measures. Hierarchical blocked regressions were conducted to identify
predictors for treatment outcomes.

Results: There was significantimprovement post treatment as measured by the ADOS-2 Social Affect subscale, the ADOS-2 overall score, the AIM frequency total score, the
AIM impact total score, and the Vineland-ll Communication domain (see Table 1 for results). Other measures of social functioning and behavior did not capture significant
change. Additionally, age, minority status, and IQ were tested as potential predictors of treatment outcome. None of these variables were significant predictors after
controlling for baseline functioning (Age: B=-0.08, p=0.63; Minority: B=0.08, p=0.62; IQ: B=-0.29, p=0.14).

Conclusions: Findings demonstrate that parent-child developmental behavioral training offered in a community clinic results in moderate improvements in social functioning
and communication. This finding is consistent with the literature demonstrating effectiveness of parent training programs targeting social communication in community
settings (e.g., Baker-Ericzén, Stahmer, & Burns, 2007). Further, the treatment outcomes are consistent with efficacy trials of other parent-mediated training programs (Oono,
Honey, & McConachie, 2013). ltis also important to note that individual characteristics, such as age, minority status, and IQ, did not moderate treatment outcomes in this
diverse community sample. A current limitation of this study is the small sample size; the sample will be doubled by the submission of the poster.

Table 1

Diferences on outcome measures pre- and post-reatment

Effect Size

Measures n_Pre(M) Post(M (Cohen'sd)

ADOS: Socil Aflect 3 113 an 0457
ADOS: RRB 3 382 348 0.19
ADOS: Total 3 1542 127 053"
AIM: Frequeney 3 11727 10658 065"
All: Impact 33 8624 8662 0.43
SAS: Total (T-score) 34 6368 6874 -0.01
SRS: SCI (T-score) 34 6956 6959 0

SAS: Social Avareness (T-score) 34 6933 70.08 -0.05
SRS: Social Cognitive (T-score) 34 6777 6177 0

SAS: Social Communication (T-score) 34 6794 69.09 -0.09
SRS: Social Wotivation (T-score) 34 6503 6279 023
SRS: RRB (T-Score) 34 8368 6327 0.03
Vineland-ll: Communication (T-score} 20 7895 8565 061
Vineland-I: Daily Living (T-score) 23 8578 8474 0.10
Vineland-ll: Socialization (T-score) 18 7411 76.44 022
Aberant Behavior Checklist 31 4381 3881 026

Note. *p=<.05, ~p<.01

108.089 Effects of School-Based Early Literacy Interventions for Preschoolers with ASD
R. Hudson, E. Sanders, R. Greenway, C. Gasamis and J. Martini, University of Washington, Seattle, WA

Background:

Itis well-established that readers need to develop proficiency in word reading and general language comprehension to read with comprehension (Oakhill, Cain, & Bryant,
2003). This study compares two school-based interventions that target one side of the simple view of reading. Both interventions were 1:1, 4 days a week for 20 weeks. One
intervention was Interactive Book Reading (IB), hypothesized to increase expressive and receptive vocabulary. The other intervention was phonological awareness (PA),
hypothesized to increase PA skills.

Objectives:

What are the immediate effects of treatments for preschool children with Autism Spectrum Disorder?

Methods:

This study followed a sequential cohort design. Across the three years, children diagnosed with ASD were randomly assigned to IB (n = 48), PA (n=43) or BAU control (n =
44) group. The inclusion criteria were (a) a medical diagnosis of ASD or an educational identification, (b) an active IEP and receive services for ASD, (c) enrolled in their last
year of preschool, (d) no known co-occurring neurological or genetic disorders, and (e) a minimum standard score of 55 on the OWEPVT.

Results:

A multilevel modeling approach for testing differences among three conditions was employed to account for dependencies in the data due to classroom and site. Although
some teachers participated in more than one cohort, teachers and sites were treated as separate for each cohort for the purpose of controlling for cohort differences. No child
participated in more than one year. Standard scores were employed in all analyses to ensure comparability of scores across cohorts and provide a similar scale across all
measures. After controlling for classroom and site, pretest differences were detected on the Woodcock Johnson Understanding Directions subtest. This is not surprising that
one measure found one difference among the three groups, since random assignment does not guarantee group equivalence across a number of measures. The
subsequent posttest analyses controlled for pretest to provide greater precision in estimating group mean differences. Ultimately, results showed that Interactive Book
Reading (IB) group significantly outperformed the BAU control group on two language measures (oral communication and listening comprehension) and further, showed a
consistent trend (p < 0.10) to have higher scores on expressive vocabulary as well. There were group differences favoring the IB group over the PA group on three of the five
language measures: expressive vocabulary, receptive vocabulary, and listening comprehension.

Given that early language measures — rather than early literacy measures — have been shown time and again to more accurately predict later reading comprehension
outcomes in typically developing students, these findings indicate that interactive book reading may be a more promising intervention for children with autism in particular
(compared with phonological training or business-as-usual) since these are the students who traditionally can decode but have difficulty comprehending text.

Conclusions:

Our next steps are to test whether treatment effects are moderated by pretest (baseline) scores, as well as to incorporate fidelity and classroom observation data into our
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models. These future models will help pinpoint whether treatment effects are maximized under varied conditions.

108.090 Effects of a Parent-Implemented Developmental Reciprocity Program for Children with Autism Spectrum Disorder

G. G. Baldi', C. ArdeF?, R. A. Libove?, S. Schapp®, S. Burton®, J. M. Phillips?, A. Y. Hardan? and G. W. Gengoux, (1)Children’s Health Council, Palo Alto, CA, (2)Stanford
University, Stanford, CA, (3)PGSP-Stanford PsyD Consortium, Palo Alto, CA

Background: Developmental approaches to autism treatment are based on the premise that establishing strong interpersonal relationships through natural play will foster
developmental progress and reduce symptomatology. A variety of developmental approaches are used in community treatment; however, there is limited empirical literature
documenting the procedures or demonstrating their effectiveness. Well-designed studies using standardized outcome measures are needed to better understand whether
these treatments are effective and how they compare to other available interventions for ASD.

Objectives: The current pilot study evaluated the effectiveness of a 12-week parent-delivered Developmental Reciprocity Program (DRP) on standardized outcome measures
including Vineland Adaptive Behavior Scales-Second Edition (Vineland-Il), Social Responsiveness Scale (SRS), MacArthur Communicative Development Inventories (CDI),
Short Sensory Profile (SSP), and the Clinical Global Impression: Improvement scale (CGI-I).

Methods: Twenty-four children with ASD (mean age=45.5 months, SD=13.4) and a primary caregiver participated in 12 weekly sessions (90 minutes each) of parent training
in the DRP model, covering topics including introduction to developmental approaches, supporting attention and motivation, sensory regulation and sensory-social routines,
imitation/building nonverbal communication, functional language development, and turn taking. Parent questionnaires and a structured lab observation were completed at
baseline, week 6, and week 12.

Results: Twenty-four subjects completed baseline measures and began the DRP treatment program. Twenty-two subjects completed the 12-week treatment and post
treatment assessments; two subjects ended their participation in the study after week 6 and all available data were included in the analyses. Preliminary findings revealed
improvement in communication skills (Vineland-ll Communication Domain standard score; Baseline: 78.0 + 14.5; Week 12:81.2 £ 18.9;F(1,16): 6.251, p=.024). Trends
toward significance were found in the overall Vineland-Il Adaptive Behavior composite score (Baseline: 73.6 £ 10.5; Week 12:77.1 £ 13.9; F(1,19): 4.116, p=0.061).
Differences on the SRS raw scores were observed (Baseline: 80.8 + 21.5; Week 12: 72.1 + 18.7; F(1,19):7.620, p=.012) but not on the SRS T-scores (Baseline: 75.0 + 9.9;
Week 12:73.6 + 10.3; F(1,19):1.218, p=.284). Differences were also observed on the words produced out of 680 on CDI (Baseline: 243.4 + 145.1; Week 12: 310.3 + 237.3;
F(1,18):18.104, p=.000). No significant differences in sensory sensitivity were observed as measured by the SSP. Finally, overall improvements were measured using the
CGl-l, with 10 participants being judged as “Much Improved”, 13 as “Minimally Improved”, and only 1 showing “No Improvement.”

Conclusions: Preliminary findings from this pilot study indicate that the DRP model shows promise in the treatment of children with ASD with possible improvementin
communication deficits and adaptive skills. Randomized controlled trials are needed to determine whether the effects observed here will be replicated in a larger sample.
These results will be discussed with respect to the need for future research in the area of developmentally-based interventions and the implications for autism early
intervention services including parent training programs.

108.091 Evaluating a Coach-the-Coach Model with Community Childcare Providers to Support Social Communication Development with Children
C. Watts, N. D. Bond, T. Nelson, J. Stapel-Wax and E. Wang, Marcus Autism Center, Atlanta, GA

Background:

The National Research Council (2001) found that early detection and 25 hours a week of active engagement promoted and encouraged success for all children entering
Kindergarten. Using principles guided by the SCERTS framework, (Prizant et.al,2005), a coach-the-coach model was implemented to guide front-line workers by training and
providing feedback related to their use of transactional supports. Using strategies for adult learning to enhance collaboration amongst providers and coaches has been
successful in early intervention to support positive developmental trajectories for children (Friedman & Woods, 2012).

Objectives:

This project looked at improving the coaching abilities within Georgia’s Bright from the Start (BFTS) Department of Early Care and Learning (DECAL) professionals by
utilizing a multi-phase coach-the-coach model focusing on increasing knowledge of typical child-development and detection of ASD and developmental disabilities using
transactional supports to promote active engagement in early childcare settings.

Methods:

This project tracked the progress of 14 ECP’s (Early Childcare Providers) from Bright from the Start and 5- Infant Toddler Specialists and 9- Inclusion Specialists from the
second year. Through the coaching and collaboration strategies to promote adult learning, the project focused on increasing active engagement in the classrooms and an
increased awareness of red flags for ASD to provide the support the children needed to be successful. Coaching was conducted in three (3) 12-week phases that started out
with heavier support and moved to less frequent support. Classrooms were observed at the start of the project and after a three-month period in order to determine if practices
increased or decreased and sustained in community settings. Effectiveness of practice 1) rate of support and coaching provided by the ECP’s during video-recorded
independent-classrooms sessions with childcare providers throughout the coaching process. period and (2 number of children identified at risk for ASD. The Social
Emotional Engagement-Knowledge Skills (SEE-KS) rating form was used to determine an increase or decrease in the following domains; Fostering Engagement, Presenting
Information in Multiple Ways, and Allowing Students to Act and Express Themselves in Multiple Ways(Prizantet.al,2005)

Results:

The data from this coaching model yielded an increase in all three areas of that were measured. Fostering engagement increased by <0.0001, presenting information in
multiple ways increased by 0.0002 and allowing students to act and express themselves in multiple ways 0.00018. Over two years of coaching, 14 children were identified as
showing red flags for ASD.

Conclusions:

These results show the coach-the coach model enhanced the use of the transactional supports used in the childcare settings. Seeing an increase in the amount of this
coaching model yielded an increase in the coaching and support provided by the ECP’s increased awareness of red flags for ASD. Throughout this coaching project, the
ECP’s were proficient coaching and collaborating with others and used this to increase the knowledge in the childcare settings.

108.092 Evaluating a Coach-the-Coach Model with Early Childcare Providers to Support Children with Social Communication Impairments

N.D. Bond', C. Watts’, T. Nelson', T. Ryanz, M. Costo’, E. J Wangs, J. SIapel—Wax’ and S. K. Fuhrmeister’, (1)Marcus Autism Center, Atlanta, GA, (2)Marcus Autism Center,
Duluth, GA, (3)Pediatrics, Emory University, Atlanta, GA

Background: The National Research Council (2001) found that early detection and 25 hours a week of active engagement promoted and encouraged success for all children
entering Kindergarten. Using principles guided by the SCERTS framework, (Prizant et.al,2005), a coach-the-coach model was implemented to guide front-line workers by
training and providing feedback related to their use of transactional supports. Using strategies for adult learning to enhance collaboration amongst providers and coaches
has been successful in early intervention to support positive developmental trajectories for children (Friedman & Woods, 2012).

Objectives: This project looked at improving the coaching abilities within Georgia’s Bright from the Start (BFTS) Department of Early Care and Learning (DECAL)
professionals by utilizing a multi-phase coach-the-coach model focusing on increasing knowledge of typical child-development and detection of ASD and developmental
disabilities using transactional supports to promote active engagement in early childcare settings.

Methods: This project tracked the progress of 14 ECP’s (Early Childcare Providers) from Bright from the Start and 5- Infant Toddler Specialists and 9- Inclusion Specialists
from the second year. Through the coaching and collaboration strategies to promote adult learning, the project focused on increasing active engagement in the classrooms
and an increased awareness of red flags for ASD to provide the support the children needed to be successful. Coaching was conducted in three (3) 12-week phases that
started out with heavier support and moved to less frequent support. Classrooms were observed at the start of the project and after a three-month period in order to determine
if practices increased or decreased and sustained in community settings. Effectiveness of practice 1) rate of support and coaching provided by the ECP’s during video-
recorded independent-classrooms sessions with childcare providers throughout the coaching process. period and (2 number of children identified at risk for ASD. The Social
Emotional Engagement-Knowledge Skills (SEE-KS) rating form was used to determine an increase or decrease in the following domains; Fostering Engagement, Presenting
Information in Multiple Ways, and Allowing Students to Act and Express Themselves in Multiple Ways(Prizantet.al,2005)

Results: The data from this coaching model yielded an increase in all three areas of that were measured. Fostering engagement increased by <0.0001, presenting
information in multiple ways increased by 0.0002 and allowing students to act and express themselves in multiple ways 0.00018. Over two years of coaching, 14 children
were identified as showing red flags for ASD.

Conclusions: These results show the coach-the coach model enhanced the use of the transactional supports used in the childcare settings. Seeing an increase in the amount
of this coaching model yielded an increase in the coaching and support provided by the ECP’s increased awareness of red flags for ASD. Throughout this coaching project,
the ECP’s were proficient coaching and collaborating with others and used this to increase the knowledge in the childcare settings by applying the transactional supports to
promote active engagement with children at risk for ASD in the classrooms.

108.093 Evaluation of a Novel Curriculum Targeting Early Social Communication Skills in Minimally Verbal, Preschool Aged Children with Autism Spectrum
Disorder (ASD): A Pilot Study

K. T. Sterrett!, K. Hayashidaz, J. Kim3, T. Paparella4 and S. Freeman®, (1)Graduate School of Education and Information Studies, University of California Los Angeles, Los



94

95

Angeles, CA, (2)Child Psychiatry, Semel Institute for Neuroscience, Los Angeles, CA, (3)Semel Institute for Neuroscience, Los Angeles, CA, (4)University of California Los
Angeles, Los Angeles, CA

Background: Some of the most enduring impairments in children with autism spectrum disorder (ASD) fall within the domain of social communication. Distinguishing
characteristics of delays include difficulties with social orienting and joint attention (Dawson et al., 2004). Preverbal social communication skills have been linked to improved
developmental trajectories including spoken language and adaptive functioning that may be maintained throughout adolescence (Kasari et al., 2008; McGovern & Sigman,
2005). However, only a small amount of research has been devoted to the treatment of preverbal social communication skills in minimally verbal children with ASD. With such
potentially promising outcomes, there is a clear need for empirically-based early interventions targeting this core deficit domain. As a good portion of time for young
preschool-aged children takes place in a classroom environment, these interventions need also be easily implemented and generalized by classroom personnel.

Objectives: To carry out a pilot study evaluating the efficacy of The Preverbal Communication and Social Expressive Skills (PCSES) curriculum, a newly manualized
intervention targeting behavior regulation, joint attention, and interaction skills in minimally verbal preschool children with ASD. Each target skill required 5 consecutive days
of lessons that included behavioral modeling, rehearsal and feedback.

Methods: Three children with ASD ages 4-5 years were recruited from an early intervention preschool program to participate in the PCSES curriculum and subsequent
evaluation. Each day, PCSES was carried out using two non-consecutive didactic sessions. These small group sessions were composed of naturalistic lessons based on the
principles of ABA and Milieu based treatment. Pilot data were collected on all three participants. Pre-treatment assessments included the Early Social Communication Scales
(ESCS) and a semi-structured play assessment (SSPA). The SSPA was designed to provide opportunities for the children to exhibit each targeted PCSES skill (attending to
adults face, smiling responsively, regarding self in mirror, orienting to adults, following points, reaching and giving to request). All children were then given the SSPA
following the five days of treatment to monitor the acquisition and maintenance of the skill. The ESCS was then re-administered post-maintenance.

Results: A non-concurrent multi-baseline design was used to analyze pre- and post-treatment SSPA data. Pre-treatment skills varied per child but overall, all children
performed better following the implementation of the PCSES curriculum, with the frequency of target skills trending in a therapeutic direction (see Figure 1). These
conclusions were further supported by an analysis of effect size using percentage of data exceeding the median (PEM) (Lenz, 2013). For two children, intervention was
shown to be moderately to very effective (effect sizes .66-1) on 5/5 needed skills. For the other child, intervention was very effective (.83-.92) for 4/5 skills, with one showing
debatable effectiveness (.5). Preliminary analysis of the ESCS demonstrates a positive change in early social gestures.

Conclusions: The current findings show that the PCSES curriculum may result in positive trends of growth in certain behavior regulation and joint attention skill that have
been shown to impact developmental trajectory. A RCT with additional standardized measures is needed to explore these results further.
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108.094 Examining the Potential Reach and Engagement with a Self-Directed Telehealth Parent-Mediated Intervention for Children with ASD in Community
Settings

K. F. Shannon’, N. |. Berger?, B. E. Holtz® and B. Ingersol?, (1)Psychology, Michigan State University, Ada, Mi, (2)Michigan State University, East Lansing, MI, (3)Department
of Advertising & PR; Department of Media & Information, Michigan State University, East Lansing, Ml

Background: Initial lab-based trials of self-directed, telehealth parent-mediated interventions (SDT-PMIs) for families of children with ASD demonstrate high levels of
program acceptability, program engagement, and improvements in parent and child behaviors, indicating their potential as a low-cost universal intervention. However, little is
known about the potential reach of and parent engagement with such programs outside of a lab setting.

Objectives: This study conducted a field trial of IMPACT Online, a SDT-PMI for families of children with ASD to: 1) Examine the potential reach of the program; 2) Compare
the demographics of families who enrolled in a field trial (FT) to families who enrolled in lab-based trial (LT) of ImMPACT Online; 3) Compare metrics of program engagement
for FT and LT families; and 4) Examine the relationship between program engagement and changes in parents’ intervention knowledge.

Methods: FT families were recruited by: 1) a flyer with a link to the program website which was provided to families during the feedback session at several community autism
diagnostic clinics; 2) a link to the program website which appeared on a Statewide autism center website; or 3) word of mouth and/or internet search. Parents enrolled
through the program website, and did not have direct contact with research staff. One diagnostic clinic tracked referrals to obtain an estimate of reach. Sixty-two parents
completed a survey of family demographics and intervention knowledge at intake and 21 (34%) completed a 6-month follow-up survey. Program engagement (% of program
components completed) was recorded by the website. Data were compared to families who participated in a lab-based trial of INPACT Online (n=27).

Results: 18.71% of parents referred to the program by the diagnostic center enrolled in the program; these children did not differ significantly in age or gender from the
referral sample. Parentdemographics did not significantly differ between FT and LT groups; the majority of participants in both groups were female (FT: 87%; LT: 96%),
married (FT:81%; LT: 82%), with a college degree or higher (FT: 57%; LT: 56%), were employed outside the home (FT:58%; LT: 62%), and felt fluent with computer/internet
technology (FT:35.95, SD=3.71; LT: M=35.57, SD=4.25), all ps>.05. FT child participants were slightly older (FT: 52.0 months; LT: 43.26 months, t(84.04)=2.24, p<.05) and
marginally more likely to be male (FT:87%; LT: 70%; X? (n=89)=3.57, p=.059) and a minority (FT:44%; LT:22%; X2(n=89)=3.67, p=.056) than LT children. FT parents had
significantly lower program engagement (M=20.51%, SD=28.80) than LT parents (M=81.31%, SD=30.46), {(72)=6.84, p<.001. Program engagement was a significant
predictor of post-treatment intervention knowledge, controlling for pre-treatment knowledge and group, B=.41, t=3.37, p=.002.

Conclusions: Families who enrolled in the field trial of IMPACT Online were demographically similar to families who enrolled in the lab-based study. However, parent
engagement was much lower, and the reach was limited. Given the relationship between program engagement and gains in intervention knowledge, strategies for
increasing engagement with SDT-PMIs in real-world settings are a priority.

108.095 Eye-Tracking of Social Information Processing As an Outcome Measure for Clinical Trials
D. Yurovsky’, G W. Gengoux’, A.Y. Hardan, T. W. Frazier? and M. C. Frank, (1)Stanford University, Stanford, CA, (2)Cleveland Clinic Center for Autism, Cleveland, OH
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Background: Social information processing is both a central impairment in autism spectrum disorder (ASD) and also a key target for clinical intervention. Measures of social
information processing typically rely either on parent reports or in-person interactions in an unfamiliar laboratory context, neither of which is ideal for providing objective and
generalizable measurements. Parent report may be biased (and will likely not be blind to treatment condition for many treatments); clinical interactions, especially with an
unfamiliar experimenter, can underestimate social information processing abilities because of the challenging nature of the context. Eye-tracking measures provide one
promising alternative approach for measurement: Eye-trackers are inexpensive, but yield substantial amounts of high-reliability data in even a short measurement session.
Thus, eye-tracking may be an important tool for assessing the effectiveness of social information processing interventions.

Objectives: Our goal was to develop a fast, reliable, low-demand eye-tracking measure for estimating children’s social information processing and word learning abilities, and
to use this measure as an exploratory endpoint for an ongoing clinical trial.

Methods: We created a 5-minute video of actors engaging in monologues and dialogues, in which the labels for two novel toys were introduced. While children watched
these videos, their eye-gaze was tracked using a 120Hz SMI corneal reflection eye-tracker. To quantify children’s ability to follow speakers’ social cues, we measured their
proportion of time looking to the toy that the actors were talking about. Subsequently, we measured whether children learned the correct label for each toy via their gaze
during a two-alternative word recognition test.

Results: We first used our paradigm to measure social information processing in a group of 236 typically developing children aged 1-5. We found that individual differences in
following social cues during the monologues and dialogues were highly correlated with individual differences in word learning (r= .56). We then tested a group of 40 1-8
year-old children diagnosed with ASD. As expected, these children were less skilled at both following social cues and learning the words for toys than their typically-
developing counterparts (Figure), but their social information processing was again highly correlated with their ultimate word learning (r = .6). Finally, in on-going work we
have used this measure as part of a randomized controlled trial of a Pivotal Response Treatment program (PRT-P). So far, 18 children have been tested 3 times at 6-month
intervals. Preliminary analyses show that children in the intervention group performed better on both social information processing and word learning relative to the control
group at the second and third time-points.

Conclusions: Individual differences in social information processing can be quantified reliably with short free-viewing eye-tracking measures. These individual differences
predict learning in both typically-developing children and those with ASD. Further, preliminary results from our on-going randomized controlled trial show that these measure
are sensitive enough to pick up effects of a PRT intervention. Our measure---and measures like it---are thus a promising direction for the rapid assessment of changes in
social information processing targeted by clinical interventions.
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108.096 Impact of Collaborative Caregiver Training Models on Caregivers, Children, and Early Interventionists

A. Stainbrook, A. Vogel', A. Spiess’, K. Dorris', Z. Warren? and P. Juarez®, (1)Vanderbilt Kennedy Center, Nashville, TN, (2)Vanderbilt University, Nashville, TN,
(3)Vanderbilt University Medical Center, Nashville, TN

Background:

Children identified with Autism Spectrum Disorder during toddlerhood often turn to their state Part C early intervention (El) system for care. Recommended practices in El
emphasize the use of family routines as the intervention context and the role of the Elin teaching parents to embed intervention strategies into daily routines. As a result,
there has been an increased emphasis on the value of caregiver-implemented intervention approaches. Therefore, El providers are charged with a need to not only be
knowledgeable in evidence-based treatment strategies for young children with ASD but also how to teach and coach caregivers to use these strategies.

Objectives:

This program evaluation study assesses the impact of a university-driven caregiver training model that includes opportunities for collaboration and consultation with state
level El providers.

Methods:

Approximately 90 families will be provided with services following participation in a psychological evaluation for ASD. All participating families receive 2 home-based
evaluation support sessions led by a professional in the field of applied behavior analysis which include focused consultation and training on evidence-based practices for
children with ASD. Following completion of this initial service, families are recommended for an additional 2 to 12 caregiver training sessions dependent on location and age
at the time of referral. This second round of services includes 2 to 4 live and/or remote collaborative sessions with each family’s El and well as ongoing remote consultation
opportunities. Surveys were developed to assess caregiver perceptions of impact on self and child as well as El perceptions of impact on self and family.

Results:

63 families have completed or are currently engaged in services. Using a Clinician Global Impression rating of improvement (CGI-1) to rate child behavior, caregivers have
provided average ratings of 2.9 on a scale of 1 to 7 with 1 equaling “very much improved” and 4 equaling “no change”. In addition, caregivers have assigned high ratings to
their overall satisfaction with services as well as their own competence in implementing the strategies with overall ratings averaging 3.4 on a scale of 1 to 4. A general
satisfaction survey was sent to El providers to assess perceptions of benefit to the families they work with; ratings averaged 3.3 on a scale of 1 to 4. In addition to the
satisfaction survey, surveys were also sentto Els to assess knowledge gained through participation in collaborative visits and consultation. Results suggest that Els used
recommended strategies 75-100% of the time. When asked to rate how collaboration with the clinician had impacted the interventionists ability to use those recommended
strategies, the interventionists responded with an average rating of 3.8 (1 = not at all, 4 = significantly).

Conclusions:

The preliminary results of this project support effectiveness of caregiver training within the community setting. Early intervention providers as well as caregivers reported high
levels of satisfaction with services, and early interventionists indicated that they had opportunities to use learned skills with other children creating potential for an impact on
greater numbers of children within systems.
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108.097 Improving Children's Participation in Everyday Home Routines: Results from an RCT Assessing the Effectiveness of a Web-Based Parenting Tutorial

L. V.Ibanez', W. L. Stone’, L. Wallace?, A. Swanson®, Z. Warren® and K. A. Kobak*, (1)Department of Psychology, University of Washington, Seattle, WA, (2)Vanderbilt
Kennedy Center, Nashville, TN, (3)Vanderbilt University, Nashville, TN, (4)Center for Psychological Consultation, Madison, W/

Background:

Daily routines such as snack time and bath time provide opportunities for families to engage in rich social interactions. Children with ASD often experience difficulty
participating in these family activities. This study examined the effectiveness of an interactive, web-based parenting tutorial for improving both proximal outcomes (parent and
child behaviors during routines) and broad outcomes (parenting efficacy and stress and child social-communication).

Objectives:

1. To examine the tutorial’s effectiveness in improving child and parent behaviors from baseline (T1) to post-tutorial completion (T2; 4 weeks after T1) and 4-week follow-up
(T3; 8 weeks after T1).

2. To examine the extent to which the tutorial’s effect on broad outcomes at T3 is mediated by change in proximal outcomes from T1 to T2.

Methods:

Parents of children with ASD (2—6 years old) were randomly assigned to the Tutorial (n=52) or Control (n=52) condition after they completed T1 surveys. Parents completed
surveys about their children’s positive and negative behaviors during routines, and about their own use of appropriate verbal (e.g., providing praise) and nonverbal strategies
(e.g., using visual supports) during routines. Children’s social-communication behavior was assessed using four domains of the Parent Interview for Autism-Clinical Version
(PIA-CV): Social Relating, Imitation, Nonverbal Communication, and Language Understanding. Parenting stress was assessed using three subscales from the Parenting
Stress Index (PSI-SF): Difficult Child, Parental Distress, and Parent-Child Dysfunction. Parenting efficacy was assessed using the Maternal Efficacy Scale.

Results:

An intent-to-treat approach was applied using Maximum Likelihood in Hierarchical Linear Models (HLM) and Bayesian estimates in mediation analyses.

There were no group differences for any outcomes at T1. Children’s negative behaviors were significantly lower in the Tutorial group than the Control group at T2 (B=-
.32,p=.04) and T3 (B=-.42,p<.01); there were no significant differences for positive behaviors. Parents’ use of appropriate verbal and nonverbal strategies was significantly
higher in the Tutorial group than the Control group at T2 (BygrgaL=-35.p<.07=BnonvERB=-39,0<.01) and T3 (ByersaL=-24.0<.01 BNnONVERB=-26,0=.03).

Children’s Social Relating scores on the PIA-CV were significantly higher in the Tutorial group than the Control group at T2 (B=.29,p=.04) and T3 (3=.32,p=.04). Parent-Child
Dysfunction on the PSI-SF was significantly lower in the Tutorial group than the Control group at T3 only (B=-3.91,0=.02). Parenting efficacy tended to be higher in the
Tutorial group than the Control group at T2 (B=1.63,p=.08) and T3 (B=1.65,0=.06). No other significant group differences were found.

Increases in parents’ use of appropriate verbal strategies and decreases in children’s negative behaviors during routines significantly mediated the tutorial effect on Parent-
Child Dysfunction (indirect BygrgaL=-3.75,95%C[-5.70,-1.38];indirect BnegeeH=-1.59,95%C[-3.11,-.56]) and Parenting Efficacy (indirect
BversaL=1.94,95%C[.84,3.30];indirect BnegeEH=-71,95%C1.20,1.44]) at T3. Decreases in child negative behaviors mediated the tutorial effect on Social Relating (indirect
B=.10,95%C1.03,.20]) at T3. No other proximal outcomes were significant mediators.

Conclusions:

This tutorial was effective in improving key proximal and broad outcomes immediately and one month after its completion. Changes in parents’ verbal strategies and
children’s negative behaviors during routines are potential mechanisms by which the tutorial impacted broad outcomes. Overall, the tutorial appears to be a promising,
accessible way for empowering parents and improving parent-child interactions.

108.098 Influential Factors on Response to Adapted Responsive Teaching Intervention

S.Zheng', L. R. Watson?, E. Crais?, G. T. Baranek® and A. M. Carroll*, (1)University of North Carolina at Chapel Hill, Carrboro, NC, (2)University of North Carolina at Chapel
Hill, Chapel Hill, NC, (3)UNC Chapel Hill, Chapel Hill, NC, (4)Occupational Science, University of North Carolina at Chapel Hill, Chapel Hill, NC

Background: Most early intervention studies focus on efficacy testing by examining main effects on children’s developmental outcomes and parental behavior changes.
However, with the wide heterogeneity of Autism Spectrum Disorder (ASD), itis important to match interventions with children and families based on their characteristics.
There is limited research exploring the influential factors on response to ASD interventions.

Objectives: The objective of the current study is to explore what family, child, and parent factors may function as moderators of the effects of participation in the Adapted
Responsive Teaching (ART) intervention.

Methods: ART is a parent-mediated early intervention program designed to facilitate the development of children at risk for ASD by improving parental responsiveness.
Eighty-seven infants, screened by the First Year Inventory (FYI) at 12-months of age as at risk for ASD, participated with their families in a RCT efficacy study. They were
randomized to either the ART group or the control group (referral to early intervention and monitoring, REIM group). Based on their gains in standard scores on the
Communication and Symbolic Behavior Scales Behavior Sample (CSBS-B; Wetherby & Prizant, 2002), two children in each group who had made the most progress were
identified as responders (in the ART group) or developers (in the REIM group); two who had the poorest outcomes were identified as non-responders or non-developers. A
multiple case study method was employed to explore the similarities and differences in children, parent and family characteristics between responders and non-responders
and to generate a profile for responders.

Results: The responders to the ART intervention showed few early markers of ASD (based on the AOSI), low formal language skills but average social-communication skills,
and typical sensory processing patterns, while the two non-responders had more uneven profiles of developmental/adaptive skills, somewhat more autism markers, and
atypical sensory processing patterns. Both responders received speech-language therapy in addition to ART. Sensory patterns, autism symptoms, and the community service
they received may have influenced the children’s response to ART. Moreover, both the responders came from families with higher income and fewer children at home
compared to non-responders, and mothers (primary caregivers) of responders had higher education levels. Mothers of the ART responders showed high initial
responsiveness, higher level of consistency and fidelity in implementing ART at home than mothers of non-responders, and little change in responsiveness butincreases in
directiveness when interacting with their children over the course of the study. There was no clear pattern for developers or non-developers in the REIM group. Additional
cases (n = 26) meeting pre-established criteria of 95% confidence interval for responders (n=9) /non-responders (n=5) and developers(n=9) /non-developers (n=3) will be
analyzed to examine the generalizability of the current findings.

Conclusions: The current findings address the potential importance of both child and parent factors in influencing the effectiveness of ART and similar interventions, and
thus, suggest that researchers and practitioners need to focus on tailoring intervention strategies to be more family-centered and individualized.
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Table 1 Extra Information for the Eight Cases at Pre-test
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Figure 1 Radar plots for developmental measures for ART (a) and REIM (b) groups

108.099 Jumping the Hurdle: Children with ASD and Symbolic Play

Y. C. Chang’, S. Y. Shire®, C. K. McCracken®, W. I. Shih* and C. Kasari, (1)Division of Special Education and Counseling, California State University, Los Angeles, Los
Angeles, CA, (2)University of California Los Angeles, Los Angeles, CA, (3)University of California, Los Angeles, El Segundo, CA, (4)UCLA, Monrovia, CA

Background:

Children with autism spectrum disorder (ASD) demonstrate delays in social communication, play and language, and these abilities are targeted in early interventions. While
gains can be made after brief interventions of 3 to 6 months, gaining symbolic play skills are more difficult in children who begin intervention as minimally verbal (Goods et al,
2012; Kasari et al, 2013). Language abilities and social communication skills have both been associated with children’s mastery of symbolic play skills, and may travel
alongside improvements in play skills.

Objectives:

The current study investigates whether improvement in social communication helps children jump the hurdle from functional play to symbolic play in a sample of preschoolers
all receiving the same targeted social communication intervention.

Methods:

Participants included 85 children with autism spectrum disorder (M= 46.10 months; SD= 7.49 months) who have completed an evidenced-based early social communication
intervention program, Joint Attention Symbolic Play Engagement Regulation (JASPER), that ranged from three to six months.

All children were administered the Autism Diagnostic Observation Schedule (ADOS) to confirm their autism diagnosis and to determine their verbal abilities. Children who
had less than five spontaneous words on the ADOS were defined as “minimally verbal”. Children with more than five words, or children who scored “0” or “1” on Module 1
(using phrase speech and word combinations), or children who scored “0” or “1” on Module 2 and 3, were defined as “verbal”.

The Early Social Communication Scale (ESCS; Mundy et al., 2003) was used to measure spontaneous initiations of joint attention (IJA) skills. Children’s joint attention skills
were categorized as “nonverbal IJA”, including gestures such as pointing, showing, and giving, or “lJA” which included both gestures and language.

The Structured Play Assessment (SPA; Ungerer & Sigman, 1981) was used to assess spontaneous play skills. Children’s play behaviors including the number of different
spontaneous novel play types and frequency were coded from videotaped SPAs by blind raters. Children who demonstrated at least two types and five times of symbolic play
acts were defined as mastered “symbolic play”.

Results:

Forty-nine children were defined as “minimally verbal” and 36 were “verbal”. Sixty-nine percent of the children who were “verbal” mastered symbolic play at the end of their
intervention, and only 38% of children who were “minimally verbal” mastered symbolic play.

Using logistic regression, nonverbal IJA was associated with increased odds of having any symbolic play after adjusting for language, entry symbolic play, and intervention
dose (p=0.04).

Conclusions:

These results suggest that it is more difficult for children who are minimally verbal (less than five words) to make that jump from functional play to symbolic than children who
are more verbally skilled. This is in line with previous research that shows that language and symbolic play are associated. Itis also promising to note that some children who
were minimally verbal are making that jump from functional to symbolic. Future research should continue to target social communication and play skills in children who are
minimally verbal.

108.100 Mu Suppression to Biological Motion Predicts Pivotal Response Treatment Response in Young Children with Autism Spectrum Disorder

M. J. Crowley’, J. WUP, C. A. Paisley®, M. L. Braconnier®, S. M. Abdullahi®, L. C. Mayes®, K. Pelphrey® and P. E. Ventola®, (1)Yale School of Medicine, New Haven, CT,
(2)Yale Child Study Center, New Haven, CT, (3)Yale Child Study Center, Yale School of Medicine, New Haven, CT, (4)Child Study Center, Yale School of Medicine, New
Haven, CT

Background: Advances in cognitive neuroscience offer promise for personalized treatment to improve outcomes in individuals with ASD. As a treatment with established
clinical efficacy, Pivotal Response Treatment (PRT) is a naturalistic behavioral intervention that uses Applied Behavior Analysis (ABA) principles to target social
communication deficits in individuals with Autism Spectrum Disorder (ASD) (Koegel et al., 1987). Work from our group (Ventola et al., 2014) has found significant benefitin
pragmatic language, social engagement, and adaptive functioning skills for children with ASD and corresponding brain-based normalization (Ventola et al., 2015).
Employing electroencephalography (EEG), this study aims to detect pre-existing functioning in the brain circuitry supporting biological motion that predicts which children
benefit most from a 16-week course of PRT. Such predictive power could lead to the establishment of a stratification biomarker to help precisely match patients to treatments.
Objectives: We present preliminary findings from an ongoing clinical trial to be completed in the spring of 2016. We investigated the degree to which EEG neurobiomarkers
predict treatment response in a sample (N = 7) of children (4-7 years; 3 girls, 4 boys) with ASD (Mean 1Q=87.13 SD=20.53) who participated in a 16-week trial of PRT.
Methods: Treatmentincluded 6 hours per week of individual work with the child plus parent training. Our Primary clinical outcome was the SRS-2 Total Raw Score (parent
report). Participants sat for a high-density EEG session (128-channel Hydrocel Geodesic sensor net), before treatment. During EEG recording, participants were presented
with well-validated stimuli depicting point light displays of coherent biological or scrambled biological motion. We evaluated the extent of suppression in the EEG alpha
frequency band range (8-12 Hz, mu suppression) in response to viewing biological or scrambled biological motion at baseline and how this measurements predicted the
change in the SRS score from baseline to the treatment endpoint. We spectrally analyzed EEG measured over the left and right central regions (corresponding to C3 and C4).
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Following standard procedures for data normalization (natural log) and computation of mu suppression. We computed difference between biological motion and rest and the
difference between scrambled biological motion and rest considered as a ratio (Bernier, Dawson, Webb, & Murias, 2007).

Results: A 16-week course of PRT resulted in a significantimprovement in levels of social impairment as measured via the SRS-2, {(6) =3.520, p=.013. Moreover,
considering mu suppression to biological motion at EEG site C3, repeated measures indicated a significant time (pre vs. post SRS) by mu suppression interaction, F(1,
5)=9.29, p=.028. Scatter plots for the association between C3/C4 and SRS change are presented in Figure 1.

Conclusions: Our preliminary findings suggest functioning in the neural circuitry that supports social perception predicts who will show the most clinical benefit from a 16-
week course of PRT. Effects were similar for both lateralized cortical regions, though stronger on the left. These results lead the way to help develop stratficiation and target
engagement biomarkers for ASD clinical trials.

© e mu at C3/SRS diff

- 6.0 .

g ® mu at C4/SRS diff

©

S 127 126

w 5.0 17

g 21 14

2 25 15 8

(] 2 ]

> 4.0- D g x s % a2 09
y 3 3

c w W

'.8 3 B a o j2a 1812 gy

o % 4 ® 2 s w 120 19

£ 3.0- ] 13 1 us

- = i 7 16 114

©

KS) a 6 3, Y g zm 3

[sT4] 55

o 4 48

S 2.0+ a P N e ® 4 @ 9 » .

s 6l 78

= ¥ s ss 60 S 5 g % g

= & 5 T

o 1.0 B o o6 = 7 76 Y wos @

‘@ ™ 5

g s 69 s -

bt 7 2

% 73 a L]

=] .0

v T T T T T T

=}

s 0 10 20 30 40 50

SRS total (pre — post difference)

Figure 1. Mu suppression plotted against pre-post change in SRS and EEG scalp location.

108.101 Neuroimaging Predictors of Benefits from Pivotal Response Treatment

A.Y.Hardan', G. W. Gengoux’, J. Hegarty’, J.M. Phi/lips’, S. Tanaka', T. W. Frazier? and A. L. Reiss’, (1)Stanford University, Stanford, CA, (2)Cleveland Clinic Center for
Autism, Cleveland, OH

Background: Autism spectrum disorder (ASD) is a heterogeneous disorder and several neurobiologic measures have been examined to identify potential subgroups, with
limited success thus far. Applying neuroimaging methodologies to identify prognostic markers or indicators of treatment response may be an alternative approach to address
this heterogeneity. To date, no biomarker of treatment response has been identified for any biological or behavioral intervention in autism. Additionally, there is a growing
need for innovative, efficient, cost-effective treatment models guided by biological markers of treatment response to optimize results and long-term outcome. This is
particularly true for very young children with ASD when the brain is most plastic and time should not be wasted in implementing treatments that might not be beneficial.
Objectives: The goal of this investigation is to use a hypothesis-generating approach and apply multimodal imaging techniques to help identify biomarkers of treatment
response. In this investigation, we aim at applying structural magnetic resonance imaging (MRI) and diffusion tensor imaging (DTI) to identify biomarkers of pivotal response
training (PRT) treatment response. The development of biosignatures of treatment response is critical and the present study is the first step in providing evidence supporting
the possibility of identifying biomarkers to predict response to behaviorally- and biologically-based treatments.

Methods: The PRT intervention consisted of teaching parents behavioral techniques to facilitate language development. PRT training lasted at least 12 consecutive weeks
with one session per week. Sessions included in-vivo coaching of parentimplementation of PRT techniques with their child, as well as review and feedback on videos of
parents practicing PRT at home. Objective and subjective outcome measures were obtained at baseline and at the end of treatment. High-resolution anatomical MRl and DTI
scans are being obtained on children with ASD before and after their participation in PRT. Correlations between neuroimaging measures (volume and fractional anisotropy
(FA)) in language areas (e.g. superior longitudinal fasciculus(SLF)) and changes in outcome measures were examined.

Results: Eighteen children with ASD have participated in this study to date. Anatomical MRl and DTl scans have been obtained on all individuals at baseline (prior to
treatment). Five follow-up scans (post-treatment) have successfully been collected. Neuroimaging and treatment data are available on 8 participants as the additional scans
and behavioral information are being processed. Preliminary findings revealed no relationships between the size of any brain regions implicated in language development
and response to PRT treatment. However, associations between FA in the SLF and changes in several language measures were observed including the number of
utterances during structured laboratory observation and number of words produced out of 396 on the MacArthur-Bates Communicative Development Inventories.
Conclusions: Preliminary findings from this pilot study suggest that neuroimaging measures are potentially useful as predictors of treatment response. Additional analyses
will be completed as more data become available. We will discuss these findings and highlight the advantages and challenges of using neuroimaging information in clinic
trials to assess treatment response and biologic changes due to the intervention.

108.102 Neuroprediction of Treatment Effectiveness in Young Children with Autism Spectrum Disorder

D. Yang, K. Pelphrey, C. A. Paisley, M. L. Braconnier, S. M. Abdullahi, D. G. Sukhodolsky, M. J. Crowley and P. E. Ventola, Yale Child Study Center, Yale School of Medicine,
New Haven, CT

Background: Advances in genetics, molecular biology, and cognitive neuroscience offer promise towards personalized treatment to improve outcomes in individuals with
ASD. Recent clinical trials have shown favorable results; however, the promise of precision medicine is hindered by a lack of sensitive, objective measures to identify
subgroups likely to respond to specific treatments. Instead, our field relies on availability of service, trial-and-error, and clinical judgment to make treatment decisions. Here
we built upon our prior research characterizing the neural-systems-level basis of core social communication symptoms in ASD to identify a potential stratification biomarker.
Objectives: We investigated the degree to which fMRI neurobiomarkers predict treatment response in a sample (N = 17) of children (4-7 years; 5 girls, 12 boys) with ASD
(Mean 1Q=102.82, SD=16.72) who participated in a 16-week trial of Pivotal Response Treatment (PRT), a behavioral treatment focused on social communication skill
development.

Methods: Treatmentincluded 6 hours per week of individual work with the child plus parent training. Primary clinical outcome was the SRS-2 Total Raw Score. During a 5-
minute fMRI scan at 3 Tesla, conducted at baseline, the participants viewed well-validated neuroimaging stimuli depicting point light displays of coherent biological (BIO) or
scrambled biological (SCRAM) motion. We evaluated the extent to which activation in response to viewing BIO vs. SCRAM at baseline predicted the change in the SRS score
from baseline to the treatment endpoint, while controlling for the baseline SRS score.

Results: Using a whole-brain group analysis (mixed-effects modeling using FSL’s FLAME1+2, voxel-level thresholding Z > 2.33, cluster-level thresholding p < .05, controlling
for sex), we estimated the correlation between change in SRS total raw score from baseline to treatment endpoint and magnitude of pre-PRT brain response to BIO vs.
SCRAM. This revealed three clusters of neuropredictive activity (Figure 1). Cluster 1 (green) was centered in the right ventrolateral prefrontal cortex, orbitofrontal cortex,
anterior insula, and temporal pole. Cluster 2 (blue) was centered in the right fusiform gyrus, inferior and middle temporal gyri, and superior temporal sulcus. Cluster 3 (red)
was centered in the left putamen, pallidum, hippocampus, amygdala, and ventral striatum/nucleus accumbens. Figure 2 showed the scatter plot of the improvement in social



103

104

105

communication skills (y-axis) vs. pre-PRT BIO > SCRAM activity (x-axis) for each of the three clusters. Strikingly, none of the demographic (age, IQ, sex) or baseline
behavioral (ADOS, ADI-R, SRS, Vineland-Il, CELF) variables predicted response to treatment.

Conclusions: We discovered a neuroimaging-based biologically informed stratification biomarker that predicts magnitude of response to an evidence-based behavioral
treatment in young children with ASD. Neurosynth results suggest that baseline levels of activity in well-known emotional regulation (cluster 1), social perception and face
recognition (cluster 2), and social reward/motivation and emotion (cluster 3) networks predicted the magnitude of clinical response to PRT. Importantly, these biomarkers
outperformed pre-treatment behavioral measures of social functioning, language level, and cognitive abilities. Our results provide the first-ever clear evidence of a
neuroimaging-derived stratification biomarker in ASD and help the field progress to the goal of targeted, personalized treatment for individuals with ASD.
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Figure 1. Brain regions of the pre-treatment neuro-predictors of treatment effectiveness Figure 2. Scatterplot of activation in the pre-treatment neuro-predictors vs. treatment effectiveness

108.103 Outcomes of a 10-Hour per Week Interdisciplinary Early Intervention Program for Young Children with Autism
A. Tanner’ and C. Ganam?, (1)Monarch House, Vancouver, BC, Canada, (2)Monarch House, BUrnaby, BC, Canada

Background: There are currently no biological markers for diagnosing autism spectrum disorder (ASD) therefore the diagnosis relies solely on behavioral features, and
although itis understood that early diagnosis and intervention can maximize the outcomes of children with ASD, children are often not diagnosed until they are between 3
and 6 years of age (Johnson & Myers, 2007). MacDonald, Parry-Cruwys, Dupere & Adhern (2014) found that 90% of children who started intervention prior to 2 years of age
made significant gains in their first year of early intensive behavior intervention (EIBI) whereas only 30% of children who began EIBI after 30 months of age made significant
gains in their first year of treatment. Monarch House is a multi-disciplinary clinic where children under the age of 6 with a diagnosis of ASD receives a minimum 10 hours of
behavior intervention weekly, overseen by an interdisciplinary team consisting of a Behavior Analyst, a Speech and Language Pathologist and an Occupational Therapist.
Objectives: This study reviews the specific clinical model and evaluates the effectiveness of a 10 hour, per week interdisciplinary model using The Autism Diagnostic
Observation Schedule (ADOS) and The Verbal Behavior Milestone Assessment and Placement Program (VB-Mapp).

Methods: A single-subject, multiple baseline across participants design was used to evaluate the key outcomes of 30 children with ASD in their first year of intervention. The
rate of acquisition (number of milestones achieved per month) for the first year of treatment was evaluated and compared across three intervention groups: those who began
intervention prior to age 3, those who began intervention between the 3 and 4 years of age, and those who began intervention after 4 years of age.

Results: Preliminary results suggest that those who began treatment prior to the age of 3 achieved significantly more VB-Mapp Milestones in their first year of intervention
than those who began treatment after three years of age.

Conclusions: The effects and benefits of a 10 hour per week interdisciplinary early intervention program will be discussed.

108.104 Peer Versus Teacher Talk in Early Intervention Classrooms: Case Studies Suggest That Inclusion Might be Different

E. F. Ferguson', A. S. Nahmias?, L. Bateman’, K. J. Payton', D. S. Mandell®, R. T. Schultz* and J. Parish-Morris'-, (1)Center for Autism Research, Children's Hospital of
Philadelphia, Philadelphia, PA, (2)University of Pennsylvania, Philadelphia, PA, (3)University of Pennsylvania School of Medicine, Philadelphia, PA, (4)The Center for Autism
Research, The Children’s Hospital of Philadelphia, Philadelphia, PA, (5)Suite 860, Children's Hospital of Philadelphia, Philadelphia, PA

Background: Children with autism spectrum disorder (ASD) may benefit from being placed in classrooms with their typically developing peers. For example, children who do
not floor on language measures in preschool demonstrate steeper rates of cognitive growth in inclusion classrooms than in mixed-disability or autism-specific classrooms
(Nahmias etal., 2014). It may be that neurotypical children talk more than children with disabilities, and model and interact with verbal children with ASD to their benefit.
Teacher talk may also help; teachers in inclusion classrooms may direct more talk to children with ASD than teachers in autism-only or mixed-disability classrooms. We
explore these questions by assessing the language environments of children with ASD in three different classroom types.

Obijectives: Measure speech produced by and directed at preschoolers with ASD in three classroom types (inclusion, mixed disabilities, autism-only); measure the
association between natural language and standardized assessments.

Methods: Samples have been collected from 25 children; these results concern the first 5 (all others will be transcribed and included before May 2016). Average age was 3.8
years (range=3.7-4.4), Mullen Scales of Early Learning (MSEL) Early Learning Composite scores ranged from very low to below average (mean=60.8, range=49-83), and
autism-related symptoms on the ADOS ranged from moderate to high. Participants wore digital language recorders during a normal school day. We transcribed words
produced by participants during ~20 minutes of circle time and ~20 minutes of free play (Total Mean=39.2 minutes, SD=2.6, range: 35-42) and language directed toward
participants by peers and teachers. Nonparametric correlation analyses assessed associations between natural language production and standardized language tests.
Words per minute (WPM) are described in a case-study style for inclusion and autism-only classrooms (N=1 each) and at the mean level for mixed disability classrooms
(N=3).

Results: Participants’ WPM correlated with expressive language scores, Spearman=.87, p=.05, and teachers’ WPM toward participants was positively associated with
participants’ receptive language scores, Spearman=.89, p=.04. Peers talked more with participants who produced more words themselves, Spearman=.90, p=.04. More peer
talk was directed toward participants in the inclusion classroom (8.3 WPM), than in the autism-only classroom (4.1 WPM). The inclusion classroom had the lowest rate of
teacher talk directed toward participants (29.8 WPM), while teacher talk in the mixed disability classroom (48.4 WPM) was similar to the autism-only classroom (51.0 WPM).
Conclusions: Short language samples from children with ASD in preschool classrooms correlate significantly with standardized language measures, suggesting that they
assess the same underlying construct. Interestingly, the inclusion classroom had both the highest rate of peer talk and the lowest rate of teacher talk directed toward
participants. This preliminary finding suggests that inclusion classrooms may feature increased opportunity for peer interaction and modeling, which could benefit some
children. Other children with ASD may benefit from higher rates of teacher talk found in the mixed disability and autism-only environments. Future analyses with a much larger
sample will include longitudinal moderation analyses to assess the differential effects of classroom language environment on cognitive and social growth over 9 months in
children of varying language profiles.

108.105 Preliminary Efficacy of Relationship Development Intervention® and Parent-Implemented Applied Behavior Analysis/Verbal Behavior on Joint Attention
and Communication of Preschool Children with Autism

M. Kerwin', M. E. Soreth’, C. Gangemi2 and B. Coleman’, (1)Rowan University, Glassboro, NJ, (2)Family First, LLC, Haddonfield, NJ
Background: Acquiring joint attention (JA) and functional spoken language by the time a child with autism enters school around the age of 5 years old are critical. Involving

parents in treatment maximizes the child’s opportunities to learn. Relationship Development Intervention®(RDI) is a relationship-based intervention focusing on recreating
developmental milestones through meaningful interactions with parents with a primary goal of increasing JA. However, little research has evaluated the efficacy of this
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intervention. In contrast, a model based on Skinner’s Analysis of Verbal Behavior (ABA/VB) increases spoken language directly when implemented by therapist and teachers;
however, this approach has not been evaluated when implemented by parents. RDI and ABA/VB have different primary targets for intervention; however, both approaches
assume that language and JA, respectively, will emerge as a corollary effect of the intervention.

Objectives: The purpose of this pilot study is to compare the efficacy of two parent-implemented adjunctive interventions, RDI and ABA/VB, against Services As Usual (SAU)
on JA and language in children 2-6 year old with ASD.

Methods: Participants were 36 children diagnosed with autism spectrum disorder (ASD) by community providers and the Autism Diagnostic Observation Schedule-2™.
Participants were randomly assigned to RDI, parent-implemented ABA/VB, or SAU conditions. All parents, regardless of assigned condition, reported weekly on the type and
extent of services delivered. The intervention consisted of 16 sessions over 14 weeks delivered in the home. Assessments were conducted pre-treatment and end of
treatment (3 months). The primary outcome measure was direct observation of parents and children interacting under different scenarios designed to implement conditions
most likely to produce the behavior targeted by the interventions (e.g., joint attention, specific language skills) including prompts that involved having the child ask the parent
for preferred items and engaging the child in a conversation about family photographs. The direct observations were coded by research assistants blind to treatment
condition and trained to interobserver reliability levels of 80% or above on a coding taxonomy that included an array of parent and child behavior related to joint attention,
language, and problem behavior. In addition, two standardized assessments were also administered (Mullen Scales of Early Learning and Communication and Symbolic
Behavior Scales).

Results: All participants for the study have been recruited and 29 children have completed the treatment and post-assessment. Preliminary results indicate that both RDI and
ABA/VB produced gains in the child’s following of bids for joint attention, three-point gazes, and initiating verbalizations while SAU did not result in any gains for any of these
behaviors.

Conclusions: This pilot study examines the efficacy of parent-implemented RDI and ABA/VB against SAU on social and emotional communication and language via direct
observation and standardized measures. Preliminary results indicate that both interventions are able of producing gains in joint attention and verbal behavior, even though
the two interventions differ in primary intervention targets. Furthermore, children in SAU condition did not show evidence of change. These results support that parents can
serve as effective agents of change in the implementation of empirically supported early interventions for ASD.

108.106 Project Impact Implementation Fidelity: Researcher, Clinician, and Parent Measures Relative to Child Outcomes

A. B. Barber’, H. Noble?, C. H. Cook® and B. Ingersoll*, (1)University of Alabama, Tuscaloosa, AL, (2)Vanderbilt University, Nashville, TN, (3)Communicative Disorders,
University of Alabama, Tuscaloosa, AL, (4)Michigan State University, East Lansing, Ml

Background:

Documented intervention gains resulting from the Project InPACT intervention model (Ingersoll & Dvortcsak, 2009) include increased spontaneous language (Ingersoll &
Wainer, 2013), decreased social impairments (Ingersoll & Wainer, 2011; Stadnick et al., 2015) and increased social engagement (Pierucci, 2013). Further, parents
demonstrate adherence to Project ImPACT strategies (Ingersoll & Wainer, 2011, 2013; Pierucci, 2013; & Stadnick, et al., 2015), and report improved parenting efficacy, a
critical component to child and parent outcomes (Karst et al., 2012). Little is known about the contributions of implementation fidelity to intervention outcomes (Stahmer et al.,
2015), although systematic measurement of treatment fidelity is essential when interpreting intervention efficacy (Zwaigenbaum et al., 2015).

Objectives:

To measure fidelity of Project INPACT at three levels: researcher, clinician, and parent.

To measure child and parent outcomes and implementation fidelity across two dosage groups: one versus two hours per week of Project INPACT intervention.

Methods:

Six children with ASD (mean age = 32 months) participated. Group 1 received Project InPACT for 2 hours per week, for twelve consecutive weeks, group-based parent
coaching, an individualized session with a clinician and more dense individual parent coaching. Group 2 received intervention 1 hour per week, group-based parent
coaching, an individualized session with a clinician, and less personalized parent coaching. Social engagement, language, and play were assessed using the Social
Communication Checklist (SCC; Ingersoll & Dvortcsak, 2009). The Parental Sense of Competency Scale (PSOC) measured parent satisfaction (anxiety, motivation,
frustration) and efficacy (competence, problem solving, and capability). Finally, developmental and vocabulary measures were administered. All measures were completed
pre-and post-intervention. Fidelity was measured at three levels: group sessions, parent implementation, and clinician implementation.

Results:

An 80% average was considered implementing the strategy with fidelity (Ingersoll & Wainer, 2013). The primary researcher achieved an average of 95% fidelity across both
groups. Clinician implementation fidelity during individual sessions averaged 60.7 % and 52.3% in Groups 1 and 2, respectively. Parentimplementation fidelity averaged
72% and 54% in Groups 1 and 2, respectively. Fidelity was elevated for both clinicians and parents in the higher dose group. Higher parent fidelity was related to better child
outcomes. A Mann-Whitney U test revealed no clinically significant differences in social engagement, (U= 5.50 p=1.0), language (U= 4.00, p=1.0), or social imitation (U=3.50,
p=1.0) domains across dosage groups, though all children demonstrated gains. Interestingly, parents with higher fidelity scores reported lower sense of efficacy on the
PSOC. Parent sense of satisfaction increased across all parents, though no group differences were found for efficacy or satisfaction. Potential influences of demographic
variables will be discussed. Visual analysis of outcomes will be presented.

Conclusions:

Intervention fidelity may be a more accurate predictor of intervention outcomes than dose, at least within this modest comparison. Fidelity outcomes are higher when material
is more structured (Stahmer et al., 2015), such as in instructional group settings, and with more experienced clinicians. These findings contribute to growing literature
supporting the efficacy of Project INPACT intervention for young children with ASD and their parents.

108.107 Relations Between Parental Use of Esdm Intervention Techniques and Communication Growth in Toddlers with ASD

M. R. Talbott’, K. Moomeyz, J. Greenson?, K. S. Davlantis®, C. D. Zierhut*, J. Munson®, N. Lange5, A. M. Estes® and S. J. Rogers7, (1)University of California, Davis,
Sacramento, CA, (2)University of Washington, Seattle, WA, (3)Duke Center for Autism and Brain Development, Duke University School of Medicine, Durham, NC, (4)UC
Davis MIND Institute, Sacramento, CA, (5)McLean Hospital, Cambridge, MA, (6)University of Washington Autism Center, Seattle, WA, (7)University of California at Davis,
Sacramento, CA

Background: Communication difficulties are a core domain of impairment for young children with autism spectrum disorders (ASD), and some of the earliest appearing
symptoms and most frequently reported parental concerns (Zwaigenbaum et al., 2013). Parent-implemented interventions can be effective in promoting communication skills,
but the specific features of parent delivery that underlie developmental change are not well understood.

Objectives: Here, we investigate relations between toddlers’ communication skills and two parental variables hypothesized to contribute to treatment-related communication
gains: parental use of treatment techniques (fidelity) and the rate of high quality learning opportunities. We hypothesized that parental use of these two delivery features
would explain significant variation in toddlers’ communication skills. These questions are examined in the context of parent-implemented Early Start Denver Model (P-
ESDM), a comprehensive developmental-behavioral intervention for young children with ASD.

Methods: 30 Toddlers with ASD and their parents completed the study. Following baseline assessments, families received 12 weeks of coaching in ESDM followed by a 12
week maintenance phase and a final post-maintenance assessment. Standardized assessments were collected pre-treatment, post-treatment, and post-maintenance.
Communication skills were measured monthly using an adapted version of the ESDM Curriculum Checklist (Rogers and Dawson, 2010). Parent treatment delivery was
coded from video captured by families in their home at several points over the course of the study. From each video, 3-minute clips of each of three activity types were used
for scoring song and game routines, toy-based interactions, and caregiving activities (ex. bath or meal).

Fidelity scores were obtained from ratings of parent techniques used across 13 domains. Learning opportunity scores were calculated for both the rate of successful learning
opportunities provided, where success was defined as providing an appropriate response to child behavior (i.e. reinforcing desired behavior and ignoring/correcting
unwanted behavior) as well as the percentage of attempted opportunities scored as successful. Successful learning opportunities were further characterized as either parent-
initiated or child-initiated to examine effects of parental responsiveness versus elicitation, respectively, in promoting learning.

Results: 30 families contributed data both pre-treatment and post-maintenance. Learning opportunity data pre- and post-maintenance (n=23), and fidelity (n= 30) has been
scored. Paired t-tests demonstrate that 1) toddlers made significant gains in standardized measures of language, t(29) = 6.11, p<.0, and 2) parents demonstrated significant
increases in both ESDM fidelity and percentage of successful, high-quality learning opportunities (Fidelity: t(17) = 2.57, p = .02, Percent successful opportunities: t(10) = 4.68,
p=.001). Marginally increases in the frequency of parent-initiated learning opportunities were also observed (1(10) = 2.19, p= .054).

Conclusions: These data demonstrate that a low-intensity parent coaching intervention results in significant increases in parent behaviors hypothesized to support language
and communication development and replicate previous reports of child behavior change. Hierarchical models of the relations between parent and child behavior will be
discussed.

108.108 Standardized Measures of Improvement in Language Across Two Randomized Clinical Trials of Pivotal Response Treatment

G. W. Gengoux', M. B. MinjareZ2, J. M. Phillips’, K. L. Berquist', C. Ardel’, R. A. Libove', M. E. Millan", R. Schuck’, T. W. Frazier® and A. Y. Hardan', (1)Stanford University,
Stanford, CA, (2)Seattle Children's Hospital, Seattle, WA, (3)Cleveland Clinic Center for Autism, Cleveland, OH

Background: Pivotal Response Treatment (PRT) is an evidence-based naturalistic behavioral intervention. Support for its use in improving language abilities has historically
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come from single-case studies using primarily behavioral observation measures. There is a critical need for examination of outcomes from larger samples and from objective
measures which can be more easily compared across trials and to normative developmental trajectories.

Objectives: This presentation will review standardized language outcomes from two randomized controlled trials of PRT, including a 12-week trial of PRT Group treatment
(PRTG) and a 24-week PRT package treatment (PRT-P) which combines parent training with clinician-delivered in-home treatment. Our aim is to highlight new data
demonstrating how standardized measures of language and cognitive abilities can be used to assess treatment response in clinical trials.

Methods: Participants include children with ASD and significant language delay, ages 2-6 years. Participants in the first trial were randomly assigned to either PRTG or a
parent psychoeducation control group. Participants in the second trial were randomly assigned to either PRT-P or delayed treatment. Dependent measures include objective
tests of language and cognitive abilities as well as Clinical Global Impression Improvement (CGl-I) ratings by raters blinded to treatment condition and standardized parent
questionnaires.

Results: The PRTG trial has been completed and the PRT-P trial is ongoing; data are currently available from 47 participants from PRTG and 28 from PRT-P. Findings from
the PRTG trial revealed significantimprovement on Vineland Adaptive Behavior Scales Communication Scale in the active group compared to control (F(2,19) =3.80,p =
.041). CGl-I ratings focusing on communication also indicated greater improvementin the PRTG compared to controls (F(1, 44) = 15.97, p <.001). A non-significant trend was
observed for MacArthur-Bates Communicative Development Inventories (CDI) mean length of longest utterance (F(2, 32) = 3.09, p = .059). Three-month follow-up data
revealed that children maintained their improvement on the Vineland Communication Domain Standard Score (F(2, 12):11.74, p=.001) and cognitive improvement was
observed on the Mullen Scales of Early Learning Composite score (F(1, 20)=5.43, p=.03). Similarly, preliminary findings from the PRT-P trial revealed children in the active
group are acquiring greater vocabulary as evidenced by an average gain of over 150 words on the CDI between baseline (M=126.6 + 111.2) and post treatment (M=281.0 +
194.3), which was significantly greater than changes observed in the control (F(1,20)=5.267, p=0.037). CGl-I ratings indicate that the PRT-P group is showing more overall
improvement compared to controls (X2= 9.363; p=0.025). Finally, we present data from using the Language ENvironment Analysis (LENA) system to assess generalized
language improvements from automated analysis of natural environment audio recordings.

Conclusions: These data provide support for the application of PRT to improve child language and cognitive abilities. At the same time, comparison of standardized
language measures across trials reveals clear differences in outcomes which may be attributed to differences in treatment delivery models and to sample characteristics. We
will discuss these differences by highlighting the advantages and challenges of specific standardized measures, and provide recommendations for the design of future trials.

108.109 The Differential Relationship Between Competence and Stress Across Parent Groups for Caregivers of Children with Autism Spectrum Disorder

B. Harrison', S. ladarola?, T. Smith®, K. Bearss?, C. R. Johnson®, L. Lecavalier®, N. Swiezy7 ,D.G. Sukhodo/sky8 and L. Scahill®, (1)University of Rochester, Pittsford, N,
(2)University of Rochester Medical Center, Rochester, NY, (3)Division of Neurodevelopmental and Behavioral Pediatrics, University of Rochester Medical Center, Rochester,
NY, (4)Marcus Autism Center, Children's Healthcare of Atlanta & Emory University School of Medicine, Atlanta, GA, (5)Dept of Clinical and Health Psychology, University of
Florida, Gainesville, FL, (6)The Ohio State University, Columbus, OH, (7)University of Indiana, Indianapolis, IN, (8)Yale Child Study Center, Yale School of Medicine, New
Haven, CT, (9)Pediatrics, Marcus Autism Center, Atlanta 30329, GA

Background: Parents of children with autism spectrum disorder (ASD) report exceptionally high levels of stress compared to parents of children with other medical or
developmental conditions. Stress patterns relate to core symptomatology as well as externalizing behavior (Davis & Carter, 2008), particularly challenging behavior. Although
parent training (PT) seems applicable to these concerns, data on the effects of PT on parenting stress are mixed (Strauss, 2012). Because parent characteristics are likely to
influence treatment outcomes, parent variables should be evaluated as potential mediators and moderators. One promising variable is parent competence. In the literature on
externalizing disorders and challenging behavior in typically developing children, PT results in increased parent competence (de Graaf et al., 2008; Graf, 2014), which is a
mediator of improvement in parent and child behavior (Dekovic, 2010; Graf et al., 2012).

Objectives: Evaluate the extent to which change in parent competence relates to change in parent stress and statistically test if this relationship significantly differs between
PT and a control condition (psychoeducation; PE).

Methods: Children with ASD (age 3-7 years) and their families were randomly assigned to parent training (PT; n=89) or to psychoeducation (PE; n=91) for six months.
Competence was measured with the Parent Sense of Competence (PSOC), and stress was measured with the Parenting Stress Index (PSI-SF) and Caregiver Strain
Questionnaire (CGSQ). The primary child outcome measure was the Aberrant Behavior Checklist — Irritability (ABC-I). Parents completed these rating scales at baseline,
week 12, and week 24 (post-treatment). A latent difference score (LDS) approach (McArdle, 2009) was used to examine group differences in initial competence and later
stress, as well as whether change in competence predicted change in stress and if this relationship differed across groups.

Results: At Week 24 (post-treatment), parents in PT showed a significant advantage over parents in PE on the PSOC (ES=.34), CGSQ (ES=.50), and Difficult Child subscale
of the PSI-SF (ES=.44), although not PSI-SF total (p=.07; ES=.25). Parents in PT and PE began treatment with comparable levels of competence (p > .05) and significantly
increased competence from baseline to week 12 (ps<.01), with parents in PT making greater gains than those in PE (z=1.99, p<.05). Both groups also reduced stress from
Week 12 to Week 24 (ps<.05); this amount of change did not significantly differ between PT and PE. Change in competence was not significantly associated with change in
stress in either PT or PE. Change in competence predicted favorable change in ABC-I (p<.05), but this relationship did not differ across groups.

Conclusions: The differentially greater increase in competence at week 12 in PT (versus PE) did not confer incremental benefit in terms of decreased stress post-treatment.
This suggests that while further exploration of competence in this population is warranted, other potential parent variables that may impact treatment outcomes for children
with ASD should be explored.

108.110 The Frankfurt Early Intervention Program for Preschool Children with Autism Spectrum Disorder (FFIP) - First Results on the Two Year Development

J. Kitzerow', K. Teufel’, C. Wilker" and C. M. Freitag?, (1)Autism Research and Intervention Center of Excellence Frankfurt, Goethe University Hospital, Frankfurt, Germany,
(2)Department of Child and Adolescent Psychiatry, Psychosomatics and Psychotherapy, Johann Wolfgang Goethe-University Frankfurt/Main, Frankfurt, Germany

Background: Several studies have shown that early intervention can result in improved development for young children with autism spectrum disorder (ASD). The Frankfurt
early intervention program (FFIP) is an individual developmental and behavioral approach with low training intensity (2h/week) and intensive parental involvement which is
currently manualized (Teufel et al., in preparation).

Objectives: The aim of this study was to assess the 2-year outcome of FFIP on autism severity (ADOS), adaptive behavior (VABS), mental age (DQ) and additional psychiatric
symptoms (SRS, SCQ, ABC, CBCL) in a pre-/post-study. As the present study lacks a control group, the results of FFIP are compared with the results of the RCT ESDM study
(Dawson et al., 2010) which showed similar baseline data in most variables.

Methods: N =27 children with ASD (ADOS severity score = 7.3; SD = 1.4), aged M = 55.5 month (SD = 12.2) took part in the 2-year FFIP study. Difference scores of T2-T1
measures were calculated for the variables of interest and the value was compared to HO: u = 0, i.e., no change. For mental age, the t-test value p was set to the expected
yearly development (7.9 months/year). To compare the study results with the ESDM groups, | was set to the relevant change value after 2 years reported in the ESDM study.
Results: The ADOS severity score showed a decline of 0.9 points after 2 years of FFIP which was significantly more than the ESDM control group achieved (t=-3.44;p =
.002) and slightly better than the results of the ESDM treatment group (t=-1.98; p = .059). No significant change in VABS-Il total standard score was observed, but compared
with the ESDM groups this result is significant better than the loose of standard scores the control group showed in the total score (t=8.3;p <.001) and comparable with the
gains of the ESDM treatment group (t = 1.90; p = .070). After two years of FFIP a cognitive development of 23.5 month was observed. This was significantly more than
expected (t = 3.80; p = .001). The developmental quotientincreased by 8.9 points, showing no difference to the ESDM control group (t=.72; p = .478) and less improvement
than the ESDM treatment group (t = -3.33; p = .003).

Conclusions: This study shows the 2-year development in children who received FFIP. Results on adaptive behavior and autism severity are comparable with the
development of children in the ESDM RCT study. This is a conservative comparison, as better therapeutic gains would be expected in the younger ESDM comparison group
which received more hours of intervention. Similar to previous reports, variability in outcome was large and the lack of a matched control group is a strong limitation of the
study. A randomized-controlled trial needs to be performed to proof its effectivity compared to community-based early intervention programs in Germany.

108.111 The Sequential Oral Sensory Approach Intervention in Treating Children with Autism Spectrum Disorder and Limited Food Repertoire. a Pilot Study

S. Smile’vz, M. Pena’, K. Perry’, R. Perlin’, C. I—?affaele’, A. MunoZ, M. Lynch’ and A. Dupuis3, (1)Holland Bloorview Kids Rehabilitation Hospital, Toronto, ON, Canada,
(2)Bloorview Research Institute, Toronto, ON, Canada, (3) The Hospital for Sick Children, Toronto, ON, Canada

Background:

Food selectivity is one of the most common feeding challenges noted within Autism Spectrum Disorder (ASD). This phenomenon is inclusive of food refusal, limited food
repertoire (LFR) and high frequency single food intake. Its etiology is thought to be multifactorial, involving sensory, motor and mealtime behavioural idiosyncrasies.
Excessive weight gain and nutritional deficiencies have been linked to poor feeding behaviours in ASD. Currently there is a lack of evidence based treatments to address
these feeding challenges. Most hospital based interventions used to address this issue are limited to a multidisciplinary team approach which may have economic and
human resource limitations. There are a myriad of behavioural interventions targeting feeding challenges; among them, the Sequential Oral Sensory Approach (SOS) is a
commonly used approach used within the community. However, SOS is most commonly administered in a dyad (individual and clinician) construct which could be costly to
the family. Its application in a group setting to mitigate cost and maximize human resources has not been studied.

Objectives:

This pilot study’s aim is to evaluate the feasibility and effectiveness of the SOS approach intervention in increasing the food repertoire in children with ASD and LFR.
Methods:

Children 4 to 8 years with ASD were recruited. LFR was defined as eating less than 20 foods identified in a 3 day food diary. Participants were randomized to receive the 12
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SOS intervention sessions (inclusive of a parent education sessions) or to a control group where parents were provided with educational material and three feeding
education sessions over a 12 week period.

Results:

Fifteen children completed the study (n=8 in the SOS group and n=7 in the control group). A study participant and a parent attended eighty one percent (81%) of sessions in
the SOS group. There is a trend towards an increase in the number of foods eaten over a 12 week period in the SOS group and a decrease in the Brief Autism Mealtime
Behaviour Inventory score and reduction of parental stress. All parents met individual goals established at the start of the intervention.

Conclusions:

This study supports the overall feasibility of the SOS intervention in a group based setting to address feeding challenges in ASD based on only 1 participant (12.5%) being
unable to complete the 12 week intervention program. This study suggests that participation in the SOS intervention program may help to increase the number of foods eaten
by a child with ASD and LFR over time. A larger randomized control trial is needed to further evaluate the effectiveness of the SOS intervention in children with ASD.

108.112 The Use of Mirroring to Improve Social Engagement in Young Children with ASD
K. Radonovich and K. Reese, University of Florida, Gainesville, FL

Background: Reduced social engagement in young children with autism spectrum disorder (ASD) can be particularly challenging to treat. If not treated, social deficits could
ultimately hinder a child’s development, ability to establish meaningful relationships, and engagement in learning opportunities. Interventions that target social skills and
social interaction are key in reducing negative outcomes associated with these deficits, and may ultimately improve the quality of life for individuals with ASD. Mirroring is a
component of dance-movement therapy (DMT) that is somewhat comparable to imitation. Anecdotal and case study reports suggest the effectiveness of the use of mirroring
and DMT to positively engage children with ASD. However, little to no objective data on outcomes of such interventions are available. There is empirical support for imitation
interventions in improving play, movement, vocalization, and engagement in children with ASD. Thus, we were interested in objectively determining the effectiveness of
mirroring to engage minimally-verbal children with ASD.

Objectives: We sought to measure the effectiveness of a mirroring intervention on the social engagement skills of young, minimally-verbal children with autism.

Methods: A multiple baseline across participants design, with replication was used to measure the effects of the intervention. Thus far, four participants (three boys and one
girl) with ASD ages 3-4 years have participated in this study. Prior to intervention, children attended baseline sessions in which no mirroring of the child’s behaviors
occurred. During baseline the interventionist engaged in non-contingent movement and vocalization. During the intervention phase, the interventionist engaged in mirroring
and attunement of the child’s movements, vocalizations, and mood throughout the session. Sessions were videotaped and operationalized definitions of dependent
measures (e.g., initiations, gaze toward the interventionist, and positive affect) were coded throughout. Data were analyzed using visual inspection and calculation of change
in level, trend, immediacy of effect, stability, variability, and degree of overlap. Inter-observer agreement and treatment integrity data were also calculated.

Results: Results indicated that this non-intensive intervention increased all participants’ social engagement behaviors almost immediately. A stable and functional
relationship between the mirroring intervention and increases in target social engagement skills by all four children was demonstrated. Additionally, results indicate that the
intervention was implemented with fidelity.

Conclusions: Overall, findings support the use of mirroring to improve the social engagement skills of young, minimally-verbal children with ASD. This study is one of very
few in the literature to quantify and objectively measure the effects of this technique. Additionally, it addresses a gap in research on minimally verbal, young children with ASD
using non-intensive implementation. Establishing empirical support for this technique, when implemented by a clinician trained in mirroring is vital. This study has important
implications for theoretical basis of mirroring and DMT, as well as clinical and practical implications. Once further empirical support is established, future studies may expand
on this technique by training parents, clinicians, and other professionals to utilize mirroring techniques to engage children with ASD.

108.113 Training Caregivers in PRT: Lessons Learned in Private Practice
R. E. Daniels, Chicago Children's Clinic, Winnetka, IL

Background: Training parents in evidence-based behavioral intervention techniques can amplify the effect of direct behavioral therapy and improve the developmental
trajectory of children with autism spectrum disorder (ASD; Coolican, Smith, & Bryson, 2010; Green et al., 2010; Kasari, Gulsrud, Wong, Kwon, & Locke, 2010; Schreibman et
al., 2015). Additionally, parent implemented interventions are associated with reduced costs (Koegel, Bimbela, & Schreibman, 1996; Symon, 2001). Community studies of
parent training programs revealed that parents were capable of implementing evidence-based treatments with fidelity and were able to train other caregivers and providers in
acquired techniques, thus multiplying the effects of parent training exponentially (Symon, 2005).

Objectives: (1) To identify logistical hurdles encountered in private practice and community settings, (2) To present strategies used at a small, fee-for-service private

practice to overcome these hurdles, and (3) To provide recommendations for efficient training of caregivers who possess multiple learning styles, strengths and challenges.
Methods: A review of the caseload at a small, fee-for-service private practice over the past 9 years was conducted to identify characteristics associated with the following
outcomes: (1) Clinical outcome; (2) Efficiency of acquisition of treatment procedures with fidelity, and (3) High coordination of care with school and other agencies and
providers.

Results: (1) Clinical outcome: When parent training was mandated prior to assignment of an in-home therapist, some parents opted not to work with the practice, but those
who did were highly engaged, satisfied, and experienced positive child and family outcomes; (2) Efficient acquisition of treatment procedures occurred when sessions
occurred in the home setting; however, the ability to acquire general parenting skills occurred most efficiently in multi-family group settings; (3) Brief, concise treatment plans
thatincluded baseline and outcome data, with specific recommendations for how components of PRT could be implemented in additional settings resulted in higher levels of
coordinated care. Video examples were very effective at convincing agencies and schools to align their practices with those occurring at home. Parents with multiple children
with ASD and/or limited finances required significant support when working with their school district to receive appropriate services.

Conclusions: Although logistical hurdles exist, such as parent compliance and arranging coordinated care with schools, brief parent training in PRT within a private practice
setting is feasible for many families and results in positive child and family outcomes. Varying skills (i.e., PRT implementation vs. general parenting skills) may be learned
more efficiently in specific settings, and family characteristics may impact the relative ease of coordinating care. This review supports the notion that PRT is a cost-effective
intervention that can be adopted widely in community settings, including private practice.

108.114 Training Early Childhood Educators in the Social ABCs Toddler Autism Intervention in @ Community Child Care

J. A. Brian', K. Bernardi', E. M. Dowds? and S. E. Bryson®, (1)Bloorview Research Institute, Toronto, ON, Canada, (2)The Hospital for Sick Children and Bloorview Kids
Rehab, Toronto, ON, Canada, (3)Dalhousie University, Halifax, NS, Canada

Background: The Social ABC’s is a parent-mediated intervention shown to increase communication and positive emotion sharing in infants/toddlers with emerging autism.
We adapted our program for Early Childhood Educators (ECEs) and Special Needs Resource Consultants (SNRCs) in community childcare settings including the addition of
a 3-hour workshop on early detection and intervention in ASD. Training childcare personnel provides unique and valuable opportunities to: (1) increase knowledge in early
detection, (2) increase the ‘dose’ of intervention throughout the day, (3) train highly skilled child development experts, and (4) have a long-term ‘return-on-investment’ via
training individuals who can use the techniques with multiple children over time.

Objectives: To disseminate our Social ABCs into the childcare setting, with two research questions: (1) Can a directed workshop increase the knowledge of front-line
childcare staff regarding signs of emerging autism? (2) Is it feasible to train staff in the Social ABCsin a community childcare?

Methods: (1) Present workshop and test knowledge (n=19); (2) Train frontline staff (n=6): 12 weeks of in-centre, live coaching, followed by 12 weeks’ implementation, and
follow-up at week 24. Paired samples t-tests evaluated change across time-points.

Results: (1) Workshops provided for 22 attendees; 19 wrote the workshop quiz, with mean improvement of 22.26% from pre- (52.63%, SD = 14.76) to post-workshop (74.89%,
SD =12.51),t=7.57,p <.001. (2) Significantimprovements in fidelity of implementation from baseline (Mean = 47.08%, SD = 11.51) to post-training (Mean = 85.50%, SD =
4.04),t=11.44,p <.001. Gains were maintained at follow-up (Mean = 86.30%, SD = 4.19). All staff achieved fidelity > 80% post-training (see Figure 1).

Conclusions: Significant gains were observed in staff knowledge and skills in response to this training package. The model of training frontline childcare staff is feasible and
effective, presenting an opportunity for integration of intensive intervention into daily activities for very young children at risk for ASD in community child care settings.
Discussion includes perceived barriers to, and potential solutions for, widespread implementation.
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Figure 1. Staff fidelity data from ECE training project (Brian et al)
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108.115 Understanding and Measuring Change and Impact of Novel Early Intervention Programs

S. Bauman', M. L. lemolo’, Z. Warren?, C. R. Newsom3, A. Stainbrook’, P. Juarez* and A. S. WeitlauF, (1)Vanderbilt Kennedy Center, Nashville, TN, (2)Vanderbilt
University, Nashville, TN, (3)Pediatrics, Vanderbilt University Medical Center, Nashville, TN, (4)Vanderbilt University Medical Center, Nashville, TN

Background:

State early intervention systems vary regarding their abilities to offer empirically validated treatments that specifically target ASD symptoms. Randomized controlled trials of
manualized interventions have shown promise for some young children but data on their ability to translate into meaningful change in low-resource community settings is
lacking. There is a pressing need for (1) enhanced strategies for successful community implementation and (2) better measures of the impact of implemented evidence-
based programs for young children with ASD. This work describes one such pilot program that partners a Part C system with behavioral intervention specialists to not only
evaluate the impact of the program, but also to understand whether novel metrics for assessing impact may be helpful in program evaluation.

Objectives:

e Assess implementation of evidenced based early intervention program
e Evaluate CGI-I measure as indicator of impact of early intervention program

Methods:

This program evaluation study presents results of use of modified Early Intervention-specific (El) Clinical Global Impressions of Improvement (CGI-I) scales within the context
of a model service delivery program. 58 families were provided with parent education-focused service models through Part C system following a diagnosis of ASD. All 58
families participate in a brief service model that consisted of 2 home-based evaluation support sessions. 19 of these families participate in an extended service that included
12 additional sessions guided by the Early Start Denver Model (ESDM). Clinicians provided CGl-I ratings at the completion of the brief model for each family and again at the
completion of the extended model for families that participated in both. Ratings are on a 7-point Likert scale, with higher scores indicating worse functioning and lower scores
indicating improved functioning. The CGl-I rating assesses improvement in the following domains: participation in caregiving routines, participation in play routines, verbal
and nonverbal communication skills, social skills, engagement in restricted interests and repetitive patterns of behavior, and demonstration of challenging behavior.

Results:

While no significant difference scores were found in pre- and post-service scores on global measures of functioning as indexed by the Vineland Adaptive Behavior Scales-2,
both caregivers and clinicians rated children as more improved on the CGl-I for the extended service delivery model, although the clinician reported (T = 7.56, p <.001)
difference was larger than that of the caregiver report (T = 2.74, p < .05). Follow up comparisons will be presented regarding the main domain drivers of global CGI-I change
from pre- to post-intervention within the EI CGI-I .

Conclusions:

The modified CGl scale was able to capture significant changes in total score in an ASD population between pre- and post-intervention. Similar changes were not
documented on a common global measure often used as a proxy of change in model programs. Future program implementation and evaluation work may benefit by
adopting and validated global and domain relevant CGl rating systems.

108.116 Unity Twelve-Week ABA Parent Training: Weekly Changes in Parent Experiences and Competence

S. Freund’, M. N. Graggz, S. Popovic’, R. Jamil’ and G. Miljevics, (1)University of Windsor, Windsor, ON, Canada, (2)Psychology, University of Windsor, Windsor, ON,
Canada, (3)Summit Centre for Pre-school Children with Autism, Windsor, ON, Canada

Background: Applied Behavioural Analysis (ABA) has a broad evidence base for improving intellectual and adaptive functioning of children with Autism Spectrum Disorders
(ASD). Best outcomes are for children who receive intensive intervention from an early age. Unfortunately, early intervention is often difficult to access due to high demand
and scarce resources. Finding alternative ways for parents to access intervention for their children is crucial. Parent training in ABA has gained popularity due to its
effectiveness in promoting learned skills, and reducing demands on ABA services through parents serving as co-therapists. Previous findings from the Unity parent training
program indicated that parent perceptions of their experiences and competence generally became more positive across the twelve-week program, with temporary dips in
ratings during periods of transition.

Obijectives: To examine weekly changes in parents’ perceptions of their training experiences and competence throughout a twelve-week intensive ABA training program.
Methods: 50 parents/caregivers of preschool children with ASD (90% mothers) who completed the Unity training were participants. Most parents were in the 18-34 year age
range (50%), and the 35-44 year range (46%). Only 4% of parents were in the 45-54 year range. 90% of parents had some college education or more, and over 38%
reported an annual salary of $75,000+. Their children (80% boys) ranged from 12 to 63 months old; all had a diagnosis of Autism Spectrum Disorder (90%) or PDD-NOS
(10%). Participants completed 180 hours of ABA training at an ASD preschool. Each week, participants completed a 17-question survey rating their perceptions of training
over the past week (e.g., “How much did you understand the tasks in your child’s program?” “How independent were you in carrying out your child’s program?”)

Results: Overall, parents’ belief in the effectiveness of ABA in improving academics, social skills, and difficult behaviours increased significantly from week one to week
twelve. Parent perceptions of their own competence increased significantly over the 12-week training program in their understanding of concepts covered and program
tasks; independence in carrying out programs, ability to teach ABA concepts to others, confidence, satisfaction in carrying out child’s programs, and feeling in control. Other
training experiences were rated as more positive over the course of the program, including instructor support, child improvement as result of parent training, and parents’
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contribution to their children’s programs. Ratings related to training difficulties (challenge in implementation of children’s program, stress of the training program, and difficulty
in carrying out program tasks) decreased significantly over the twelve weeks.

Conclusions: Parents’ perceptions of their experiences and competencies became more positive over the course of the 12-week ABA training program. Ratings in areas of
competence (e.g. understanding and implementation of tasks) increased, while ratings in areas of difficulty (e.g., stress, challenge) decreased. Parents consistently reported
enjoying their participation in the program. Data collection is ongoing.

108.117 Use of Early Intensive Behavioral Intervention Among Children with ASD: Outcomes for Children with and without a History of Developmental
Regression

R. P. Goin-Kochel', S. S. Miré®, L. Berry', S. M. Kanne®, R. Bernier?, C. G. Minard® and D. Guffey’, (1)Baylor College of Medicine, Houston, TX, (2)University of Houston,
Houston, TX, (3)Thompson Center for Autism & Neurodevelopmental Disorders, Columbia, MO, (4)University of Washington, Seattle, WA, (5)Dan L. Duncan Institute for
Clinical and Translational Research, Baylor College of Medicine, Houston, TX

Background: Children with autism spectrum disorder (ASD) and lower levels of cognitive functioning generally have less favorable outcomes compared to their counterparts
with higher cognitive functioning. However, early intensive behavioral intervention (EIBI) has been empirically validated to underlie improvements in cognitive, language,
adaptive, social, and academic test scores for children with ASD. Recent evidence confirms that, by middle childhood, children with ASD who exhibit developmental
regression (i.e., lose previously mastered skills) within the first three years have significantly lower cognitive and adaptive-functioning scores than those without regression. It
seems possible, then, that EIBI could potentially mitigate the deleterious effects of early skill loss and subsequently enhance their long-term outcomes.

Objectives: To determine whether (a) children with ASD +/- regression differentially access EIBl and (b) those with regression respond differently to EIBI, as no studies have
compared EIBl-treatment outcomes between regressed and nonregressed groups.

Methods: Data were collected from 2,695 children with ASD (86.6% male; Mage = 9 years, SD = 3.6, range = 4 to17 years, 11 months) who participated in the Simons
Simplex Collection (SSC). All were determined to meet CPEA criteria for ASD based on clinical judgement and cutoff scores on the Autism Diagnostic Interview—Revised
(ADI-R) and the Autism Diagnostic Observation Schedule(ADOS). Regression status was operationalized as a language and/or social-engagement loss atbefore 36 months
of age, per the ADI-R. Use of EIBI at any time between ages 0 to 4 was determined according to parent report on the SSC Treatment History Form. A continuous measure of
EIBl intensity was calculated by multiplying the number of hours of treatment per week by the number of weeks treatment was received each year (hrs/wk*wk/yr). Outcomes of
interestincluded cognitive functioning, adaptive behavior, and ASD severity as measured with the ADOS comparison score.

Results: A total of 737 (28.4%) children reportedly experienced a language and/or social regression at/before 36 months, while 770 (28.6%) had participated in EIBl at some
time between ages 0 to 4. Children with skill loss consistently accessed EIBI at higher rates than nonregressed children (45% vs. 23%, respectively). EIBI intensity did not
differ between regressed and nonregressed groups from ages 0—3; however, by age 4, children with skill loss were receiving more intensive EIBI (med = 520 hrs/wk*wk/yr)
than those without loss (med = 480 hrs/wk*wk/yr, p= .04). Regression status did not interact with EIBl intensity to predict functional outcomes; however, within groups (loss or
no loss), scoring patterns for cognitive and adaptive-functioning were highly similar, with those who received the most intensive EIBI consistently demonstrating significantly
poorer outcomes compared to those who received no EIBI.

Conclusions: While children with ASD and regression demonstrate lower average cognitive and adaptive functioning compared to those without skill loss, these groups have
comparable functional patterns based on EIBl intensity, suggesting similar responsiveness to EIBI. The most intensive EIBI may be implemented for those with the lowest
levels of functioning; however, both pre-treatment baseline measures and longitudinal studies are needed to determine EIBI efficacy relative to skill loss.
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108.118 Use of Objective Behavioral Observation Measures to Evaluate Outcomes of Pivotal Response Treatment

M. B. Minjarez', G. W. Gengoux?, K. L. Berquis, C. Ardel?, T. W. Frazier® and A. Y. Hardan?, (1)Seattle Children's Hospital, Seattle, WA, (2)Stanford University, Stanford, CA,
(3)Cleveland Clinic Center for Autism, Cleveland, OH

Background: Behavioral interventions are robustly supported in autism spectrum disorder (ASD) treatment, including those that are parent-administered. There remains a
need, however, for objective outcome measures that capture child response to treatment, as well as parentimplementation of intervention strategies. Although research in
Pivotal Response Treatment (PRT) does often include measures of parent treatment fidelity, detailed information about scoring procedures is sparse in the literature. Other
parent training models often do notinclude information about whether the parents gained the targeted skills and child outcome data are often the sole focus.

Objectives: The goal of this presentation is to review outcomes from an objective behavioral observation measure from two trials of PRT, one randomized controlled trial of
the group model of PRT, and one pilot study of a brief model of individual PRT. As there is little description of behavioral observation measures in the literature, especially
with regard to parent fidelity of implementation, detailed information will be provided about operational definitions of targeted behaviors, as well as scoring and data analysis
procedures.
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Methods: In both trials, participants included children, ages 2-6 years, with diagnosis of ASD and significant language delay. In the RCT, 53 participants were randomly
assigned to either PRT group or parent psychoeducation control group. In the study of brief individual PRT, child and parent outcomes were evaluated pre- and post-
treatment for 13 children. Active treatmentincluded parent training in PRT to target language development across 12 weeks for both studies. Dependent measures included
standardized measures and structured lab observation (SLO), which will be the focus of this presentation. The SLO includes several standardized conditions (i.e., standard
toys and parent instructions for interaction), designed to evaluate different aspects of parent-child interaction and child language skills. Itis video taped and scored by blind
raters for several target behaviors, including child language and parent treatment fidelity. This presentation will review administration and scoring procedures in detail,
including novel approaches used to score total number as well as types of child utterance and trial-by-trial parent fidelity of implementation.

Results: Outcomes from these studies demonstrate that parent training in PRT was associated with child language improvements, as scored during the SLO, with a significant
increase in functional utterances from baseline (34.2 + 31) to post-treatment (55.9 + 34;t = -2.922; df =8; p= 0.019) for the brief individual PRT, as well as the RCT of PRT
group (F(2,43) = 3.53, p = .038). Parents also effectively learned PRT in the RCT, as 84% met fidelity criteria. Fidelity data analyses for the brief PRT trial are ongoing.
Conclusions: Findings from these studies support that parent training programs are effective in teaching parents PRT and children show correlated gains in language.
Together with previous studies of PRT, these findings also support the use of SLO procedures to measure parent and child outcomes. Findings will be discussed in light of
the structured lab observation’s relationship to other standardized measures and its utility as an end point in the study of ASD interventions.

108.119 Using Cluster Analysis to Explore Subgroups in Response to Early Intervention
J.M. Paynter’ and A. E. Lané®, (1)AEIOU for Children with Autism, Moorooka, Australia, (2)University of Newcastle, Callaghan, Australia

Background: High quality early intervention has been observed to improve outcomes at a group level for children with autism spectrum disorder (ASD) (e.g., Magiati et al.,
2012; Warren et al., 2011). However, wide individual variation in response to intervention is also reported (e.g., Kamio et al., 2015). Emerging research suggests subgroups
of children with ASD may exist in terms of response to intervention (Szatmari et al., 2015; Stevens et al., 2009). This research is valuable as it may lead to identification of
what pre-treatment characteristics predict response to specific interventions, as well as those who may need additional support. The focus of this study is on a Naturalistic
Developmental Behavioural Intervention (NDBI; see Schreibman et al., 2015) developed in Queensland, Australia. The program draws from a blend of behavioural and
developmental strategies within a centre-based group program and has recently been manualised. Promising outcomes in terms of cognition, language, adaptive behaviour,
and ASD symptoms have been found (Paynter et al., 2012; Paynter et al., 2015). However, this included significant variation at the individual level.

Objectives: The aims of this study were to examine (1) subgroups based on response to NDBI intervention; (2) characteristics of subgroups; and (3) intake variables that best
predict outcomes.

Methods: Participants included 292 children with ASD aged 2'2to 6 years (M =45.19 months, SD = 9.61) who attended the early intervention program between 2010 and
2014. Assessment included adaptive behaviour using the Vineland Adaptive Behaviour Scales-Il (VABS-II), cognition using the Mullen Scales of Early Learning (MSEL), and
ASD symptoms using the Social Communication Questionnaire completed on intake and exit. Model-based cluster analysis was used to identify potential subgroups based
on change scores.

Results: Consistent with previous research, significantimprovements in cognitive and adaptive behaviour scores between intake and exit were found for the whole group
overall. Model-based cluster analysis identified a four-factor solution based on changes in age-equivalent scores on the VABS-Il and MSEL. The majority (96%) of
participants fitted into two clusters: a low outcome group (n = 200) with significantly lower change scores across all domains; and a high-outcome group (n =81). Atbaseline,
the high outcome group reportedly showed fewer autism symptoms, but were similar in age. Greater differences in groups were seen in verbal and non-verbal cognitive skills,
as well as adaptive behaviour. The high outcome group’s adaptive behaviour composite was above 70 on average, whereas, the low outcome group was below.
Conclusions: Two distinct clusters were identified with a low-outcome group showing scores on average in line with an intellectual disability, consistent with previous
research across a range of interventions grouped together (Szatmari et al., 2015). Different or more intensive interventions may be needed for this group. Intake variables,
particularly cognitive and adaptive behaviour skills may provide predictors of response to intervention. There is need for further research to extend this research to explore
subgroups on response to intervention across different programs to provide a foundation to inform intervention choice for specific child profiles.
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109.120 A Cellular and Molecular Study Investigating the Fetal Androgen Theory of Autism Using a Human Stem Cell Model

D. Adhya’, K. JozwikZ, J. Carroll®, J. Price®, D. Srivastava® and S. Baron-Cohen®, (1)University of Cambridge, Cambridge, England, United Kingdom, (2)Cancer Research
UK Cambridge Research Institute, Cambridge, United Kingdom, (3)Cancer Research UK Cambridge Institute, Cambridge, United Kingdom, (4)Institute of Psychiatry, KCL,
London, England, United Kingdom of Great Britain and Northern Ireland, (5)Institute of Psychiaty, King's College London, London, United Kingdom, (6)Autism Research
Centre, University of Cambridge, Cambridge, United Kingdom

Background: Autism spectrum conditions (autism) are associated with elevated fetal steroidogenic levels, suggesting a role for fetal steroids such as testosterone in the
development of the autism during fetal development. Fetal testosterone is an androgen that ‘masculinizes’ the brain and reproductive system, reduces apoptosis, and exerts
epigenetic influence on gene expression. Fetal testosterone is produced in two-fold quantities in male compared to female fetuses, and may be an important contributor to the
early development of autism, given the established male biased sex ratio on the prevalence of autism.

Objectives: To determine the effect of fetal testosterone on cellular and molecular pathways in neurons derived from an individual with autism, and how this differs from its
effectin neurons derived from a typically developing individual.

Methods: We used a human induced pluripotent stem cell (hiPSC) model of autism. Keratinocytes from typical individuals, and individuals with autism were reprogrammed
into iPSCs, and then differentiated into cortical neurons using the dual SMAD signalling inhibition strategy. Testosterone was administered to these neurons at an early stage
of development at the physiological and supra-physiological levels. Quantitative real time PCR was performed to measure gene expression levels. Immunocytochemistry
followed by high throughput screening measured cell counts based on neuronal markers expression.

Results: Preliminary data indicates that neurons from individuals with autism develop differentially, while being more responsive to testosterone than neurons from typical
individuals. The androgen receptor (AR) and some of its putative downstream genes such as gonadotropin-releasing hormone (GnRH) and p38 (a class of mitogen-activated
protein kinases) were differentially expressed in autism neurons compared to typically developing neurons, predicting differential structural and functional outcomes of
neurons in the two groups (Fig1a). Genes indicating neuron cell fates such as T-box brain 1 (TBR1) and BRN2 were also differentially expressed in autism neurons,
demonstrating altered characteristics (Fig1b). Long term testosterone administration does not seem to regulate TBR1 and BRN2 expression, and cells positive for TBR1
seemed to increase with time especially in autism neurons, while BRN2 positive cells increased in both (Fig2).

Conclusions: These data suggest that the autism phenotype develops in utero at very early stages of brain development, and that neurons of individuals with autism are
programmed, at a molecular level, to react differently to sex steroids such as fetal testosterone. The iPSC model has the power to distinguish genetic predisposition to fetal
androgen sensitivity, environmental exposure to fetal androgen level, and interactions mediated via epigenetic influences of fetal androgens on the autistic genome. The
current experiment casts light on the first two factors, and future work will test the latter hypothesis using RNA-sequencing.
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Figure 2: Autism lines have greater TBR1 +ve cells at D35. While TBR1 and BRN2 +ve cells
increased from D29 to D35 in autism lines, in the control lines only BRN2 +ve cells
significantly increased from D29 to D35. Moreover, there seems to be negligible effect of
testosterone (both physiological T and supraphyisclogical TT) administration on these
neuronal markers.

Figure 1: (a) Q-PCR analysis of candidate genes. Autism-derived neurons show significantly more
expression of AR, GnRH, BDNF, OXTR and p38a than control-derived neurons at day 35 upon
administration of physiclogical levels of testosterone. (b) Q-PCR analysis of neuron development
genes. Autism-derived neurons show a higher basal level of TBR1 (early neuron marker) and BRN2
(late neuron marker) than control neurons at D35. Both markers show no significant change in
expression levels upon physiological testosterone administration.

109.121 Alterations in the Autism-Related Gene CEP290 Affects Neurite Formation and Differentiation

M. B. Kilander' and Y. C. Lin?, (1)Suite 301, Hussman Institute for Autism, Baltimore, MD, (2)Laboratory of Neuronal Connectivity, Hussman Institute for Autism, Baltimore,
MD

Background:

While autism is classified as a neurodevelopmental condition, the defined spatiotemporal molecular mechanisms contributing to the establishment of the altered
neurophysiology observed in individuals with autism are largely unknown. Large-scale genetic screening implicated several genes, mutations of which may contribute to
phenotype found in ASC. CEP290, a protein that is tightly linked to the formation of primary cilium, has been identified among these ASC candidate genes. The primary cilium
is a microtubule rich structure protruding out from the cell which has been shown to be crucial for normal cell migration, polarity and division. Moreover, the primary cilium
retains a highly specialized nanoenvironment within the cell which serves as the specific compartment for certain types of cell signaling and for cell-environment
communication. In particular, Sonic Hedgehog signaling, a cell communication pathway necessary for proper tissue development and maintenance, is preferentially localized
to the primary cilium. However, to-date not much is known about the role of the primary cilium in neurodevelopment and in the establishment of mature neural circuits.
Mutations in the CEP290 gene are involved in ciliopathies, i.e. severe multi-organ disorders that are related to dysfunctional primary cilia. Additionally, CEP290 has also
been implicated in cancer as well as in intellectual disability syndromes and in individuals with autism. However, how CEP290 plays a role in regulating brain function is still
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unclear.

Objectives:

In this study we set out to analyze the impacts of dysfunctions in the CEP290 gene at a cellular and molecular level in order to dissect the pathways of disrupted
neurodevelopmentin an autism-related model system.

Methods: Using live cell imaging, immunocytochemistry and molecular techniques we assess the changes in morphological, proliferative and cell signaling mechanisms
caused by alterations of CEP290. We employ shRNA techniques to target CEP290 expression and evaluate knockdown efficiencies by Western Blot. Monitoring of cells over
7 days using IncuCyte (Essen Biosciences) allows us to perform detailed analysis on changes in neurite formation and establishment, to make accurate calculations on
proliferation rates, and in assessing cell viability and culture quality.

Results:

CEP290 is localized to the primary cilium in Neuro-2a cells. Overexpression as well as knockdown of CEP290 leads to reduced retinoic acid-induced neurite outgrowth and
diminished neurite arborization indicating that disruption in CEP290 expression might be involved in the regulation of proper neuronal differentiation and maturation.
Moreover, cells overexpressing CEP290 displayed a higher rate of proliferation resulting in a disrupted balance between proliferation and differentiation within the cell
population.

Conclusions: In summary, our present investigation into the cellular functions of CEP290 have the potential to provide novel insight into the role of primary cilium in
neurodevelopmental conditions such as autism.

109.122 Autism Patient-Derived Neural Stem Cells Display Neurite Extension and Migration Defects

S. Prem’, M. WiIIiams’, C. McDermol'lz, X. Zhoua, P.G. Matteson4, P. Yeung5, C. W Lu5, Z Pang5, L.M. Brzustowiczs, J. H. Millonig3 and E. DiCicco-Bloom7,
(1)Neuroscience, Graduate School of Biomedical Sciences, Piscataway, NJ, (2)Queens College, Queens, NY, (3)Rutgers Robert Wood Johnson Medical School, Piscataway,
NJ, (4)Rutgers University, Piscataway, NJ, (5)Child Health Institute of New Jersey, Rutgers Robert Wood Johnson Medical School, New Brunswick, NJ, (6)Genetics, Rutgers
University, Piscataway, NJ, (7)Rutgers University - Robert Wood Johnson Medical School, Piscataway, NJ

Background:

Autism spectrum disorders (ASD) are neurodevelopmental disorders characterized by impaired social interaction and communication and the presence of repetitive
restrictive behaviors. Invaluable studies in ASD mouse models have shown changes in neuronal connectivity and migration that replicate findings of human neuropathology
and brain-MRI. However, mouse models cannot capture the complexity of human neurodevelopment. Thus, in order to understand a uniquely human disorder like ASD, we
need techniques to model human neurodevelopment. Recently, induced pluripotent stem cell (iPSC) technology has allowed the generation of neural stem cells (NSCs) and
neurons from individuals with neuropsychiatric disorders thereby allowing study of human neuropathology. Using iPSCs we have generated NSCs from 8 boys with severe
idiopathic autism and their unaffected-brothers (Sib) as controls.

Objectives:

Our goals are to study neurite outgrowth and neurosphere migration in our patient-derived NSCs using developmentally relevant extracellular (EC) factors such as PACAP,
serotonin (5HT) and nerve-growth-factor (NGF).

Methods:

Neurite Assay: Confluent NSCs were dissociated and plated at low density on fibronectin+ poly-d-lysine coated plates in control media, or media containing EC factors. At
48h, the proportion of cells with neurites >2 cell diameters were counted blind in 1 cm rows. 3 dishes were quantified per condition per experiment. At least 200 cells were
counted per dish

Neurosphere Migration: Neurospheres were formed by plating NSCs in absence of substrate. After 48-96h, spheres were plated on Matrigel with control or EC factor media
and fixed at 48h. Using phase-contrastimages, areas of the inner-cell-mass and total sphere outgrowth were measured. 15-21 spheres were measured blind per condition
per experiment. Migration: total sphere area-inner cell mass area.

Results:

We have extensively studied neurite outgrowth and migration in NSCs from one family. To ensure that the phenotypes observed were not a consequence of the viral-
reprogramming involved in iPSC generation, we have assessed multiple NSCs derived from 2 iPSC clones for Sib and multiple NSCs derived from 3 iPSC clones for ASD.
Neurites:

In control media, Sib NSCs had a significantly higher percent of cells with neurites (15%) than ASD NSCs (8%, p<0.0001). Under stimulation of PACAP, there was a 51%
increase in cells bearing neurites in the Sib NSCs (p<0.0004) but no change in ASD NSCs (p>0.5). Similarly, under stimulation of NGF, there was a 58% increase in neurites
in Sib NSCs (P<0.005) but no change in ASD NSCs (p>0.7). Finally, Sib NSCs displayed a dose-dependent increase in neurites with 5HT stimulation while ASD NSCs only
responded at the maximal tested dose of 5HT indicating a difference in sensitivity.

Migration:

In control media, Sib neurospheres migrated further than ASD NSCs (p<0.05). Under the stimulation of PACAP there was a 50% increase in migration of Sib neurospheres
(P<0.001) but no change in migration in ASD neurospheres (p>0.7).

Conclusions: Our studies of patient-derived NSCs reveal neurobiological abnormalities that may provide insight into impaired brain development and function in ASD. Our
studies also illustrate the value of using developmentally-relevant factors to uncover patient-specific abnormalities that may facilitate the development of personalized ASD
therapies

109.123 Autism and Immunity: Salivary Cytokines in Children with Autism Spectrum Disorder

L. C. Goodwin"-2, H. L. Green" and K. Froud®, (1)Columbia University, New York, NY, (2)Center for Autism and the Developing Brain, White Plains, NY, (3)Biobehavioral
Sciences, Columbia University Teaches College, New York, NY

Background: Many individuals with ASD demonstrate skewed immune profiles, suggestive of a potential role for immune dysfunction (Noriega & Savelkoul, 2014). Elevated
immune mediators such as cytokines have been found in the blood plasma, cerebral spinal fluid, gastrointestinal track, and post-mortem brain tissue of individuals with ASD
(Ashwood et al., 2011; DeFelice et al., 2003; Molloy et al., 2006). Genetic studies have uncovered a host of potential immune regulatory related genes altered in ASD, while
research on maternal immune activation during fetal development has also been implicated in immune dysregulation in ASD (Patterson, 2011). Other research suggests that
volumetric differences, morphological differences, and abnormal neuroinflammation in ASD may be related to neuroimmune factors such as elevated cytokines (Wei, Alberts,
& Li, 2013). The study of those with skewed immune panels is crucial for discerning the interaction between the immune system during neurodevelopment and its potential
involvementin ASD.

Objectives: This study aims to assess if the inflammatory cytokines interleukin-6 (IL-6) and interleukin 1 beta (IL-1B) are elevated in the saliva of low functioning children with
ASD as compared to typically developing control children. This study also aims to explore the relationship between elevated salivary cytokines in autism and the severity of
autistic symptoms.

Methods: Twenty-five low-functioning children with ASD and twenty-eight typically developing control children from 6-18 years of age were enrolled in the current study.
Salivary samples were collected using the SalivaBio Children’s Swab (SCS) Method, which consists of placing a soft swab inside the mouth for 60 — 90 seconds. Salivary IL-
6 and Salivary IL-1B levels were flow-rate controlled and measured via enzyme-linked imunnosorbent assays (ELISA) with a 450 nm plate reader. The Autism Diagnostic
Observation Schedule, Second Edition (ADOS-2) was administered to children with autism in order to determine severity of ASD.

Results: Salivary IL-6 was significantly elevated in children with ASD (u=7.3082 pg/mL) as compared to typically developing control children (u=2.691 pg/mL), (t= 2.3444;
P=0.0283). There was no significant difference between children with autism (u=235.28 pg/mL) and typically developing children’s salivary IL-1B levels (u=212.12 pg/mL),
(t=.342; p=.735). There was a weak positive correlation between salivary IL-6 levels and ADOS-2 raw scores in ASD children with detectable levels of salivary IL-6 (R=
0.1495). There was also a weak positive correlation between salivary IL-1B levels and ADOS-2 raw scores in ASD children (R=0.1939).

Conclusions: Consistent with related studies, our findings are suggestive of a potential role for immune dysfunction in ASD. To our knowledge there are no published studies
that have investigated salivary IL-6 or IL-1 B in individuals with ASD. Previous studies have found relationships between salivary IL-6 and psychosocial factors, immune
functioning, stress, and sleep dysfunction (El-Sheikh et al., 2007; Groer et al., 2010; Ris et al., 2015 Sjogren et al., 2006) as well as relationships between salivary IL-1  and
inflammatory conditions (Hernandez-Rodriguez et al., 2004; Southerland et al., 2006). Future studies should attempt to correlate blood plasma levels of cytokines to salivary
levels of cytokines within same ASD population.

109.124 Behavioral Phenotypes in Mouse Models of Angelman Syndrome
E. Weeber and S. Ciarlone, University of South Florida, Tampa, FL

Background: The mouse model for Angelman syndrome was developed over 15 years ago, but represents one of the most useful mouse models for a human cognitive
disorder. The AS mouse shows strong phenotypes in the areas of motor coordination, learning and memory, seizure propensity and hippocampal synaptic function.
Objectives: To determine if the strongest phenotypes of the AS mouse model can be reversed in the adult mouse.

Methods: We used Ube3a maternal deficient mice on a background strain of C57BL/6 and 129Svev. The C57BL/6 strain was used for testing learning and memory. The
129Svev strain was used to for testing seizure propensity, duration and EEG abnormalities.

Results: We find that these specific phenotypes can be rescued with multiple strategies. Protein replacement with Adeno-Associated virus, dietary supplementation and
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pharmacological intervention have all shown promise as potential therapeutic avenues.

Conclusions: There are multiple molecular sites for therapeutic intervention. ltis likely that the AS phenotype can be overcome by multiple strategies due to the global effect
of Ube3a deficiency and not a specific singular molecular problem. These associations have implications on future clinical trials and how the AS mouse may be used for
further preclinical research.

109.125 Behavioral and Electrophysiological Characterization of Children with 15q11.2-q13.3 Duplications

S.S. Jeste’, C. DiStefano2, J. Frohlich” and P. Golshani3, (1)Semel Institute for Neuroscience and Human Behavior, David Geffen School of Medicine, University of
California, Los Angeles, Los Angeles, CA, (2)Psychiatry and Biobehavioral Sciences, University of California, Los Angeles, Los Angeles, CA, (3)Neurology, University of
California, Los Angeles, Los Angeles, CA

Background: The surge in genetic testing for chidlren with Autism Spectrum Disorder (ASD) has facilitated the identification of causative rare genetic variants and, with the
ascertainment of subgroups of individuals with shared variants, the identification of clinically meaningful genetic syndromes (Jeste and Geschwind, 2014). Detailed
developmental and behavioral characterization has lagged behind the genetic diagnoses, leaving considerable uncertainty regarding prognosis and recommended
treatments. Duplication of 15q11.2-q13.3, or Dup15q syndrome, represents one of the most common copy number variants associated with ASD, and its clinical features,
particularly in relation to ASD and intellectual disability, are being elucidated through collaborative efforts facilitated by a national Dup15q alliance.

Obijectives: The first objective was to identify patterns of social communication, adaptive, and cognitive skills in children with Dup15q syndrome compared to those with
nonsyndromic ASD. The second objective was to compare resting state EEG patterns in Dup15q syndrome with nonsyndromic ASD, as case reports have described
excessive beta band power in clinical EEGs of these children.

Methods: The Dup15q Alliance has been collecting a registry of patients, with 425 patients in the registry and 212 with complete clinical records. From the registry, 142
children have isodicentric 15q duplications, 30 have interstitial duplications, 14 have mosaic isodicentric duplications, and 26 have “edge” duplications either atq11.2 or
q13.3. We recruited 13 children from the UCLA Dup15q clinic and compared them to a 13 IQ and age matched cohort of children with ASD. Participants were assessed for
verbal and non-verbal cognition, ASD characteristics [Autism Diagnostic Observation Schedule] and adaptive function [Vineland Adaptive Behavior Scales]. High density
EEG was recorded while children watched an abstract video, with an additional TD comparison group also tested. Relative power in delta (1 — 4 Hz), theta (4 — 8 Hz), alpha
(8 — 12 Hz), low beta (12 — 20 Hz), high beta (20 — 30 Hz), and gamma (30 — 48 Hz) was calculated. Group comparisons were performed between diagnostic groups: Dup15q
and ASD, and within the Dup15q group based on duplication type and epilepsy status.

Results: All children with Dup15qg syndrome met criteria for ASD, but severity scores were lower in children with Dup15q syndrome. Children with Dup15q syndrome
demonstrated significantly more impairment in motor (Gross motor DQ: Dup15q M=35.38, ASD M=70.21;t=5.9, p<.001; Fine motor DQ: Dup15q M=30.03, ASD M=66.5;t=5.2,
p<.001) and daily living skills (Dup15q M=53.18, ASD M=63.82; t=2.41, p=.03). Within the Dup15q group, children with epilpesy demonstrated significantly lower cognitive
and adaptive function than those without epilepsy (p<0.01 for all measures). Relative beta power was significantly higher in Dup15q syndrome thaninthe TD (p< 1.0~ 10,
FDR corrected) and ASD (p<1.0~ 104, FDR corrected) groups.

Conclusions: We have identified behavioral and neurophysiological features that distinguish a genetically defined subgroup within the autism spectrum. Ongoing
translational studies will link electrophysiological and behavioral phenotypes in mouse models to patients to facilitate the identification of the specific genetic mechanisms
underlying the neurodevelopmental symptom profile in children with Dup15q syndrome.

109.126 Bioavailable Testosterone Predicts Autistic Traits in Women with and without Autism

A.L.Pohl', J.R. Lioyd?, L. Ruta®, B. Auyeung® and S. Baron-Cohen’, (1)Autism Research Centre, University of Cambridge, Cambridge, United Kingdom, (2)Computational
and Biological Learning Lab, University of Cambridge, Cambridge, United Kingdom, (3)Institute of Clinical Physiology, National Research Council (CNR), Taormina, ltaly,
(4)University of Edinburgh, Edinburgh, United Kingdom

Background: Individual differences in fetal testosterone levels predict individual differences in autistic traits, specific behaviors (such as eye-contact and language), and
performance on specific cognitive tasks (such as those measuring theory of mind or attention to detail) related to autism. It is not yet known if testosterone levels in adults are
related to autistic traits.

Objectives: To test whether bioavailable testosterone, estimated by the free androgen index (FAI), predicts autistic traits in adults, measured using the Autism Spectrum
Quotient (AQ).

Methods:

We recruited two cohorts of adults with and without autism, and analyzed each cohort separately by sex. Cohort 1 comprised 164 individuals (28 females with an autism
spectrum condition (autism), 55 control females, 32 males with autism, and 49 control males). Cohort 2 comprised 103 individuals (19 females with ASC, 26 control females,
44 males with autism, and 14 control males). We measured total testosterone and sex hormone binding globulin (SHBG) levels in serum, and calculated the ratio of total
testosterone to SHBG to get the FAI. We tested whether FAI predicted total AQ scores using linear regression, finite mixture modeling, and Bayesian regression. We did not
include diagnosis as a grouping variable, as the multifactorial inheritance of autism suggests no difference between diagnostic groups in response to a risk factor in the
absence of gene-environment interaction. Instead, we used data-driven approaches to account for the bimodal distribution of AQ scores in our sample caused by including
cases and controls.

Results: FAl predicted AQ only in females in a linear regression model (Cohort 1 females, Bga| = 7.445, SE=2.780, t= 2.68, p = 0.00903) (Figure 1). However, we observed a
multimodal distribution of error, as expected. To address this problem, we used finite mixture modeling, and found a significant relationship between FAland AQin Cohort 1
females, as well as two latent clusters that roughly, but not perfectly, correspond to the distribution of cases and controls in our sample (Bga) = 6.35, SE =1.43,2z=5.90,p =

3.68 * 10°°) (Figure 1). To confirm this finding, we used probabilistic programming to encode a model that could account for possible latent clusters in our data without
determining the number of clusters a priori. We performed Bayesian inference in our generative model using data from Cohorts 1 and 2. In females, data from Cohort 1 were
consistent with frequentist results, and data from Cohort 2 confirmed a positive relationship between FAl and AQ, and the existence of latent structure not accurately
accounted for by diagnostic labels in our data.

Conclusions:

Autistic traits in adults are predicted by bioavailable testosterone in females only. This result is consistent with the finding that testosterone administration lowers mind-
reading ability in women (van Honk et al, 2011, PNAS). Furthermore, this study demonstrates the importance of choosing appropriate statistical models for regression when
the data do not meet the assumption of being normally jointly distributed. This study further supports a role for testosterone in sex-differential autism risk.
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Autism Spectrum Quotient (AQ)
Autism Spectrum Quotient (AQ)
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109.127 Compromised Neurite Morphology of Induced Pluripotent Stem Cell-Derived Neurons: Similar Patterns from Independent Non-Syndromic Autism Cases

V. Roman’, J. Kobolak?, H. Avci?, Z. Abraham?®, B. Hodoscsek®, S. Berzsenyi®, B. Kovanyi®, P. Dezs6°, J. Nagy®, A. Chandrasekaran®, A. Ochalek?, E. Varga®, C. Nemes?, I.
Bock?, K. Pentelényi®, K. Németh®, A. Baldzs’, J. Molnar®, A. Dinnyés?, G. Lévay® and B. Lendvai®, (1)Neurodevelopmental Biology, Gedeon Richter Plc., Budapest,
Hungary, (2)BioTalentum Ltd., G6d61I6, Hungary, (3)Molecular Cell Biology, Gedeon Richter Plc., Budapest, Hungary, (4)Molecular Animal Biotechnology, Szent Istvan
University, G6déll6, Hungary, (5)Institute of Genomic Medicine and Rare Disorders, Semmelweis University, Budapest, Hungary, (6)Autism Foundation, Budapest, Hungary,
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(7)Outpatient Clinic, Autism Foundation, Budapest, Hungary, (8)Cognitive Pharmacology, Gedeon Richter Plc., Budapest, Hungary, (9)Division of Pharmacology and Drug
Safety, Gedeon Richter Plc., Budapest, Hungary

Background: Autism spectrum disorder (ASD) is a highly prevalent neurodevelopmental condition, yet without approved pharmacological treatment options for the core
symptoms. This significant need for effective treatments has resulted in great efforts to find reliable preclinical models of the disorder. Human behavioral aspects of ASD seem
to be overwhelmingly difficult to recapitulate in in vivo models, therefore the want for in vitro disease models with high translational value is huge.

Objectives: The aim of the present study was to establish a human-derived in vitro disease model of ASD using the induced pluripotent stem cell (iPSC) technology.
Methods: Blood samples of three subjects on the autism spectrum and two controls were taken after ethical approval and obtaining written informed consent. The diagnosis of
subjects was confirmed with the Autism Diagnostic Observation Schedule and Autism Diagnostic Interview Revised. To exclude syndromic ASD forms, next generation
sequencing was performed with TruSight Autism Rapid Capture Kit (Illumina) to analyse 103 ASD associated gene variations. Mononuclear cells were isolated from the
blood samples and a non-integrating delivery system was used to overexpress the genes of reprogramming factors in the cells. Two to three clones per subject were selected
for further differentiation among the reprogrammed clones. The iPSCs showed embryonic stem cell morphology, normal karyotype, expressed pluripotency markers, and
were able to spontaneously differentiate into cells of the three germ layers. Then, iPSCs were differentiated into neuronal precursor cells and neurons by a dual-SMAD
inhibition protocol. Neuronal differentiation was demonstrated by neuron specific immunolabelling for MAP2, detection of tetrodotoxin-sensitive sodium currents and
bicuculline-sensitive chloride currents by using patch clamp, as well as live cell calcium imaging.

Results: iPSC-derived neuronal cell cultures were investigated in order to detect substantial phenotypical differences between neurons originated from autistic and
neurotypical subjects. As ASD is widely accepted as a neurodevelopmental connectivity disorder, first neurite morphology of the cells was explored. According to the
morphological parameters (measured by using an Operetta® High Content Imaging System; PerkinElmer), neuronal maturation was found significantly less pronounced in
autistic samples. Investigation of further cell biological parameters is in progress.

Conclusions: Our findings support the approach that iPSC-derived neuronal cultures may serve as relevantin vitro models that can shed light on the pathophysiology of
autism, help to identify novel biomarkers and/or therapeutic targets for the treatment of ASD as well as provide a platform for screening novel drug candidates.

109.128 Disrupted Short- and Long-Range Neural Connectivity in a Mouse Model of Autism

N. Cheng’, F. Alshammari’, M. Khanbabaei', E. Hughes', R. Tobias', K. MurariZ and J. M. Rho’, (1)Alberta Children's Hospital Research Institute, University of Calgary,
Calgary, AB, Canada, (2)Electrical and Computer Engineering, University of Calgary, Calgary, AB, Canada

Background:

Autism spectrum disorder (ASD) is characterized by deficits in socio-emotional functions and language development, as well as repetitive and/or restrictive behaviours. The
behavioural domains that define ASD together with the vast heterogeneity of the clinical symptoms suggest that these deficits likely involve widely distributed neural systems.
Accordingly, it has been proposed that ASD may represent a condition of disrupted connectivity. Neuroimaging studies have shown diffuse impairment in brain networks of
ASD patients, including both focal deficits in specific brain regions and aberrant long-range connections. However, their cellular substrates and molecular underpinnings
remain poorly understood.

Objectives:

We investigated the development of neural circuitry in the BTBR mouse model of autism, which displays all of the three defining behavioural features of ASD. First, we
examined eye-specific segregation in the lateral geniculate nucleus (LGN), which is a model system to study how precise patterning of synaptic connections form and refine
during development. Second, we investigated the development of dendritic arbors and neuronal densities of hippocampal pyramidal neurons, which integrate spatial,
contextual, and emotional information and transmit it to various regions throughout the brain.

Methods:

We labelled retinal afferents from both eyes with an anterograde tracer conjugated with different fluorophores, and compared eye-specific segregation in the LGN between
the BTBR and B6 animals, a strain commonly used as a control for the BTBR mice in ASD studies. Next, we used Golgi staining to reveal dendritic structure, and Nissl
staining to measure neuronal density of hippocampal CA1 pyramidal neurons. Western blots were used to quantify relative expression levels of proteins known to regulate
dendritic structure.

Results:

We found thatin neonatal animals, the total area of dorsal LGN occupied by retinal afferents was more rounded in shape, and significantly smaller in size in the BTBR
compared to B6 mice. Notably, the degree of overlap between the ipsi- and contralateral afferents was significantly greater in the BTBR mice. Moreover, these abnormalities
continued into adulthood in the BTBR animals, suggesting persistent deficits rather than delayed maturation of axonal refinement. Further, we found that both total length and
branching of the dendritic arbor were significantly greater in neonatal BTBR compared to B6 animals, while no differences were found in the density of CA1 pyramidal
neurons or the thickness of the neuronal layer. A significant difference in the protein levels of ERK pathway, but not BDNF or S6 kinase signaling, was found between the two
strains, indicating that altered ERK signaling may be involved in the dendritic changes observed in the BTBR model.

Conclusions:

Circuit formation and refinement were disrupted in the BTBR model of ASD, including both precise patterning of synaptic connections by long-range axonal projections and
the development of dendritic arbor. Together, these results indicate disrupted connectivity at both local and long-distance levels in the BTBR model of autism, suggesting that
such abnormalities could contribute to the overall impaired connectivity observed in ASD, and may ultimately contribute to the behavioural symptoms.

109.129 Elucidating the Antigenic Epitopes in Maternal Autoantibody Related Autism Spectrum Disorder (ASD)

E. Edmiston’, J. Van de Water? and K. L. Jones®, (1)Internal Medicine, UC Davis, Sacramento, CA, (2)University of California at Davis MIND Institute, Davis, CA,
(3)University of California at Davis, Sacramento, CA

Background:

Numerous researchers have described the presence of maternal autoantibodies reactive to fetal brain proteins in a subset of mothers of children with autism spectrum
disorder (ASD). Our laboratory recently determined the identity of the autoantigens targeted by autoantibodies in maternal autoantibody related (MAR) ASD; we identified
seven autoantigens: lactate dehydrogenase A and B (LDH-A, LDH-B), stress-induced phosphoprotein 1 (STIP1), collapsin response mediator proteins 1 and 2 (CRMP1,
CRMP2), cypin, and Y-box binding protein 1(YBX1). A detailed understanding of the targeted epitopes on each autoantigen will be critical in dissecting the pathology
associated with maternal autoantibodies.

Objectives:

The specific objective of this study was to elucidate and verify the immunodominant epitope sequences targeted by maternal autoantibodies for each of the MAR ASD
autoantigens.
Methods:

The amino acid sequences of the candidate autoantigens were obtained from the NCBI protein database. Working in conjunction with PEPperPRINT® microarray
solutions, each protein was translated into a peptide array composed of duplicate, overlapping peptide sequences, which were 15 amino acids long with a 14 amino acid
peptide-peptide overlap. Two microarray schemes were synthesized: one microarray containing LDH-A, STIP1, and CRMP1 sequences, and the other comprising LDH-B,
CRMP2, Cypin, and YBX1 sequences. Each array was incubated with maternal plasma samples obtained from the Childhood Autism Risk from Genetics and Environment
(CHARGE) Study at UC-Davis, which were predetermined via western blot and ELISA to be highly reactive to the target proteins. Immunodominant epitopes were
consequently verified using microarrays, which contained peptide sequences identified in the previous arrays. We ran 24 plasma samples from mothers of children with
severe ASD status, 12 plasma samples from mothers of children with mild ASD, and 12 samples from mothers of TD controls. Diagnosis of all enrolled children was confirmed
atthe UC Davis M.LN.D. Institute.

Results:

We successfully determined that the MAR ASD autoantibodies recognized unique, discrete peptide sequences on each target autoantigen. We further determined that
there are 3 epitopes for LDH-A, 3 epitopes for LDH-B, 3 epitopes for STIP1, 1 epitope for cypin, 3 epitopes of YBX1, 4 epitopes for CRMP1, and 9 epitopes for CRMP 2.
Overall, we have determined that autoantibodies from mothers of children with ASD reacted to more autoantigens and more epitopes per autoantigen than autoantibodies
from mothers of typically developing children.

Conclusions:

The results of this project will enable the development of robust biomarkers for ASD risk assessment and subphenotype stratification. Additionally, we have used these
peptide epitopes to break tolerance in a mouse model, which will help us to better understand how the maternal autoantibodies are interacting with the candidate
autoantigens, thus providing insight into the pathologic mechanisms through which these antibodies alter developmental trajectory, and the critical pathways that may serve
as a template for therapeutic intervention. Future experiments using a larger sample population will be performed to determine if maternal autoantibody reactivity to individual
or combinations of peptides correlate with increased aberrant behaviors and/or increased cognitive and social deficits.

109.130 Hyperexcitability in Stem Cell-Derived Neurons from Dup15q Autism and Angelman Syndrome Patients

J. Fink, T. Robinson’, S. Chamberlain® and E. Levine’, (1)Dept Neuroscience, University of Connecticut Health Center, Farmington, CT, (2)Genetics and Genome Sciences,
University of Connecticut Health Center, Farmington, CT
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Background: Individuals with a duplication of the 15q11-q13 chromosomal region suffer from a neurodevelopmental disorder known as Dup15q syndrome, which represents
the most common copy number variant associated with autism. In addition to the autistic-like symptoms such as intellectual disability and language delay, >50% of Dup15q
patients suffer from some form of seizure disorder. Similarly, patients with maternal deletion of the same chromosomal region present with Angelman syndrome (AS), a
related neurodevelopmental disorder in which a majority of the patients also develop seizures at some pointin their life. Although the genetic cause of Angelman syndrome
has been identified as the UBE3A gene, the specific gene or set of genes directly responsible for the Dup15q phenotype remains less clear, though UBE3A is thought to play
an important role in Dup15q pathophysiology. Even less clear are the downstream UBES3A targets that might mediate these disease phenotypes, though several synaptic
targets have been reported.

Objectives: Given the seizure phenotype associated Dup15q and AS, we examined the excitability of neurons derived from these patients using induced pluripotent stem
cell (iPSC) lines. Hyperexcitability can result from a variety of network and cell-intrinsic properties. For this reason we investigated resting membrane potential (RMP),
spontaneous excitatory and inhibitory synaptic currents, and action potential (AP) firing in these cells.

Methods: Cell Culture Preparation: Induced pluripotent stem cells (iPSCs) were derived from fibroblasts obtained from two AS subjects (1M/1F), 3 control subjects (2M/1F),
and 2 Dup15q patients (2F) and differentiated into neurons and plated onto coverslips as previously described (Germain et al. 2014). Electrophysiology: Coverslips were
individually transferred to a recording chamber and continuously perfused with carboxygenated artificial cerebrospinal fluid. Whole-cell patch recordings were obtained from
morphologically-identified neurons. Cells were noted for RMP by injection with zero current, AP firing by holding at -40 mV or applying 10mV current injection steps from -
70mV, and spontaneous synaptic activity via a holding potential of -70 mV. Calcium Imaging: Coverslips of neurons were incubated in Fluo-4 AM (10 pM) calcium dye for 45
minutes. Cells were then placed in a recording chamber and imaged for 40 minutes at a frequency of 10 Hz.

Results: We have observed disruptions in the electrophysiological maturation of neurons derived from AS and Dup15q patients. Specifically, these neurons show
depolarized RMPs, immature AP firing, and a reduction in spontaneous synaptic activity. Additionally, neurons derived from Dup15q patients displayed significant increases
in spontaneous AP firing at -40 mV as well as increased network synchrony.

Conclusions: Overall, data collected from both AS and Dup15q patients show significant differences compared to control subjects in a variety of electrophysiological
properties throughout their development. These specific differences may contribute to hyperexcitability of these cells, a phenotype that could relate to the seizures associated
with both AS and Dup15q syndrome. Therefore, these approaches may prove useful for identifying novel targets for drug discovery and for screening potential therapeutics
aimed at reversing the seizures, movement disorders, and language and cognitive impairments in these patients.

109.131 Identification of Serum Protein Biomarkers for Autism Spectrum Disorder

L. Hewitson’, S. Singh?, U. Yazdani?, B. Gadad?, S. Zaman?, N. Roatch’, C. Schutte’, L. S. Hynan®, C. N. Marti* and D. C. German?, (1)The Johnson Center for Child Health
and Development, Austin, TX, (2)UT Southwestern Medical Center, Dallas, TX, (3)Clinical Sciences (Biostatistics) and Psychiatry, UT Southwestern Medical Center, Dallas,
TX, (4)Abacist Analytics, Austin, TX

Background: Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by deficits in social communication and social interaction, and restricted,
repetitive patterns of behavior, interests or activities. Given the lack of specific pharmacological therapy for ASD and the clinical heterogeneity of the disease, current
biomarker research efforts are geared mainly toward identification of markers for determining ASD risk or for assisting with earlier diagnosis. A wide range of putative
biological markers for ASD are currently being investigated, including biomarkers pertaining to the genetic, epigenetic, transcriptomic, proteomic, and metabolomic levels.
Proteomic analyses have indicated that the levels of many proteins in blood are altered in ASD suggesting that a panel of serum proteins may provide a possible biomarker
for ASD.

Objectives: The aim of this study was to compare the levels of proteins in serum samples from 2-8 year old boys with and without ASD in order to identify possible

early biological markers for ASD.

Methods: Subjects included 30 boys with ASD (mean age 5.47, SD 1.73 years) and 30 age-matched, typically developing (TD) controls (mean age 5.37, SD 1.75 years). ASD
subjects underwent a diagnostic assessment using the ADOS and ADI-R. Clinical diagnosis was made based on these assessments and overall clinical impression using
DSM-IV criteria. Only subjects with a diagnosis of Autistic Disorder were included. Controls were screened with the ABAS-II. To identify blood biomarkers of ASD we used the
Myriad Rules Based Medicine (RBM) DiscoveryMAP to simultaneously measure a large number of proteins by multi-analyte profiling. Validation of two proteins identified
from the Myriad RBM platform were subsequently performed on the MesoScales Discovery platform. Protein levels were subsequently regressed on each of the ADOS
subdomain scores to determine whether they were related to a clinical measure of ASD.

Results: There were 11 proteins, 7 of which were significantly different between the two groups (p<0.05), which collectively predicted ASD vs. TD samples. Cross-validation of
two proteins, thyroid stimulating hormone (TSH) and interleukin-8 (IL-8), was performed on 43 ASD boys (mean age 5.08, SD 1.77 years) and 37 TD boys (mean age 5.09,
SD 1.86 years) for TSH, and 36 ASD boys (mean age 5.46, SD 1.61 years) and 35 TD boys (mean age 5.69, SD 1.94 years) for IL-8. TSH levels were 30% lower in ASD boys
whereas IL-8 levels were 16% higher in ASD boys. When combining the levels of TSH and IL-8 to predict ASD, the predictive accuracy was 82%. Three ADOS subdomains
exhibited a significant negative effect whereby higher scores in the subdomains (i.e. more ASD symptoms) were associated with lower levels of TSH: social interaction (z=-
2.61, p=0.009), communication + social interaction (z=-2.12, p=0.034), and stereotyped behavior and restrictive interests (SBRI) (z=-2.28, p= 0.023). There was nota
significant relationship between TSH and the ADOS communication subdomain, or IL-8 and any of the ADOS subdomain scores.

Conclusions: These data suggest that a panel of serum proteins can be useful as a blood biomarker for ASD in boys.

109.132 Innate Versus Adaptive Immune Response Pathways in Peripheral Blood from ASD Children with lleocolonic Inflammation

S. J. Walker' and A. Krigsmanz, (1)Wake Forest Institute for Regenerative Medicine, Winston-Salem, NC, (2)Pediatric Gastroenterology Resources of New York and Texas,
Far Rockaway, NY

Background:

Gastrointestinal symptoms are a common co-occurring medical issue in ASD children. Gl mucosal inflammatory infiltrates of both the small and large intestine have been
noted in the setting of Gl-symptomatic ASD and represent a potential etiology for many of the observed Gl symptoms. Anecdotal and published reports of behavioral and
cognitive improvement upon treatment of ASD-associated Gl inflammatory disease supports the plausibility of a Gl association for at least some of ASD behavioral and
cognitive symptoms. We have previously described unique Gl mucosal biomarkers specific for ASD-associated ileocolitis. Itis not yet known whether these unique
biomarkers are also presentin the blood of these children. Identification of a validated blood-based biomarker of ASD-associated ileocolitis 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 biologic pathways in ASD-
ileocolitis.

Objectives:

The goal of these studies is to evaluate blood-based gene expression In Gl-symptomatic ASD children with demonstrated histologic ileocolitis to identify the genes and
biological pathways most affected.

Methods:

The study cohort was comprised of whole blood from 22 ASD children undergoing clinically-indicated ileocolonoscopy for chronic Gl symptoms, and 24 non-ASD (typically
developing, TD) children undergoing ileocolonoscopy for a variety of Gl symptoms. All ASD children 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. Differential gene
expression in peripheral blood from ASD children (with ileocolitis) compared to TD children (without ileocolitis) was examined to identify differentially expressed transcripts
that may serve as a proxy for Gl inflammation.

Results:

We reported in an earlier study (Walker et al., PlosOne, 2013) that inflamed ileocolonic biopsy tissue from Gl-symptomatic ASD children has a gene expression profile that
overlaps with known inflammatory bowel disease. These earlier findings were apparent in inflamed ileocolonic mucosal tissue in this second cohort as well. In addition, we
found that there is significant differential gene expression in peripheral blood of children with ASD and ileocolitis compared to TD children without Gl inflammation. Two key
immune-related pathways that were up-regulated in the blood of ASD cases are B cell receptor signaling and the Wnt signaling pathway, both important components of the
adaptive immune response. In contrast, some of the key biological pathways that are coordinately down-regulated in the blood of the ASD (with inflammation) group are
NOD-like receptor signaling, hematopoietic cell lineage, and Toll-like receptor signaling. Each of these pathways is important for pathogen recognition and for generating the
host innate immune response.

Conclusions:

Gene expression in peripheral blood from ASD children with ileocolitis reveals a down-regulation of the host defense mechanism (innate immune response) together with an
up-regulation of pathways that constitute the adaptive immune response, a pattern seen in other inflammatory bowel diseases. Studies are ongoing to validate these findings
in additional samples.

109.133 Non-Coding RNAs in Autism
ABSTRACT WITHDRAWN

Background: The human genome mostly consists of DNA that does not encode for protein. Although originally thought to represent evolutionary ‘junk,’ it has been shown
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that much of the non-coding DNA in the human genome is actively transcribed to RNA in a highly regulated, tissue-specific manner.

Objectives: Following this insight, non-coding RNAs (ncRNAs) were demonstrated to be fundamental to many intracellular processes, such as targeting transcription factors
to their binding sites, initiating chromatin remodeling, blocking transcription or translation of other genes both in cis and trans, and a variety of other functions that are still
being uncovered. Perhaps not surprisingly, studies quickly followed showing that disruption of ncRNA biogenesis can lead to molecular and cellular defects.

Methods: Recently, ncRNAs have been demonstrated to be abnormal in the brains of patients with common neurodevelopmental disorders and their animal models, such
as autism, schizophrenia, and bipolar disorder. These diseases were previously known to have a significant hereditary component, but their genomic etiology is complex and
has remained poorly understood.

Results: Emerging research into underlying ncRNA problems in these disorders has the potential to reconcile their known heritability with their genomic and phenotypic
heterogeneity, and hopefully unveil novel genomic pathologic mechanisms that can ultimately lead to new molecular therapeutics. In this presentation, we will present a
broad overview of previous findings from our laboratory and others that have implicated long non-coding RNAs and short non-coding RNAs (such as microRNAs) in
idiopathic autism.

Conclusions:

We will also present new work investigating non-coding RNAs expressed from the mitochondrial genome that appear altered in autistic brain.

Note: MNZ is an ‘early career investigator’ as defined by IMFAR

109.134 Noncoding RNAs and Autism: The Impact of Employing Integrated Approaches
Z. Talebizadeh, Children's Mercy Hospital, Kansas City, MO

Background:

The field of noncoding RNAs (ncRNAs) is perhaps still in its infancy. However, because of the fascinating concept that they represent, regulation of gene expression, ncRNAs
have become a topic of intense interest in understanding the underlying mechanism of human diseases. ncRNAs do not code for protein, but because of their influence on
gene expression they may provide the key to uncover missing links in understanding the etiology of complex human diseases. Despite growing line of evidence indicating
the essential role of ncRNAs in the brain function, they have been understudied in autism spectrum disorders (ASD).

Objectives: Among the main challenges in identifying causative genes for ASD are the extensive heterogeneity in the presentation of ASD and gene-environment
interactions. Some of the undetected disease-causing mutations may alter gene regulation, whereas the candidate gene’s genomic sequence remains intact. To address this
critical gap, the existing and ongoing large-scale autism genetic sequencing and expression data need to be also analyzed with respect to assessing the gene regulatory
factors.

Methods: Integrated approaches (i.e., utilizing two or more phenotypic and genetic/epigenetic factors as well as bioinformatics and data mining pipelines) would be
beneficial in detecting biologically relevant and replicated findings that move the autism field forward.

Results: We highlight findings derived from a few integrative approaches, which had resulted in promising discoveries and provided practical examples of how uncovering
genetic causes of autism may be accelerated.

Conclusions: The selected examples describe integrating different layers of genetic factors, including ncRNAs, thereby connecting the dots, which is expected to lead to the
construction of autism-specific system biology networks (i.e., autism interactomes).

109.135 Peripheral Lymphocytic Extracellular Signal Related Kinase Activation in Young Children with Autism Spectrum Disorder

K. C. Dominick’, R. Shaffer?, A. Duncan’, C. L. Thomas', K. OBrien’, H. Meyer', L. K. Wink3, E. Pedapati®, C. R. Tessier® and C. Erickson’, (1)Cincinnati Children's Hospital
Medical Center, Cincinnati, OH, (2)Cincinnati Children's Hospital Medical Center, Harrison, OH, (3)Child and Adolescent Psychiatry, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH, (4)INSAR Cincinnati Children's Hospital Medical Center, cincinnati, OH, (5)Indiana University School of Medicine - South Bend, South Bend, IN

Background: Given the phenotypic variability within autism spectrum disorder (ASD), peripheral blood biomarker development offers the potential to objectively predict and
measure treatment response. Additionally, peripheral biomarkers may aid early diagnosis and potentially predict disease severity. Biomarker developmentin ASD has been
met with limited success to date. Recently, biomarker development has focused on looking at central points of cellular signaling and activity such as the extracellular signal-
related kinase (ERK) signaling cascade. The ERK cascade plays critical roles in brain development, learning, and memory and has been linked with many neurogenetic
disorders associated with ASD, including FXS, TS and neurofibromatosis.

Objectives: The purpose of this study was to examine ERK activation in peripheral lymphocytes in young children with ASD, aged 3 to 5 years old compared to age- and
gender-matched neurotypical controls.

Methods: ASD diagnosis was based upon clinical interview with the Autism Diagnostic Observation Schedule completed by a research reliable examiner along with a score
greater than or equal to 15 on the Social Communication Questionnaire (SCQ). Additional ASD subject characterization was done using the Aberrant Behavior Checklist
(ABC), Social Responsiveness Scale (SRS) and Vineland Adaptive Behavior Scales. Participants with ASD had stable psychotropic drug dosing. Diagnosis of
schizophrenia, another psychotic disorder, bipolar disorder, or alcohol or other substance abuse based on DSM-V criteria was exclusionary. Participants completed an
extracellular signal-regulated kinase (ERK) activation assay administered at baseline and 8-12 weeks later to provide test-retest data. Neurotypical control subjects
participated in baseline blood testing only to limit subject burden. ERK lymphocyte activation assays were completed by flow cytometry blind to participant diagnosis.
Comparisons include baseline ERK activation (phosphorylation) and time to half maximum ERK phosphorylation following phorbol myristate acetate stimulation.

Results: There were 15 children in each group (4 female). Groups were matched for age with a mean ages of 4.5 and 4.2 in the ASD and control groups respectively
(p=0.26). Groups were not matched on IQ with the children with ASD having a significantly lower IQ. Children with ASD had a significantly higher baseline ERK activation as
compared to the control group (p=0.037). The time to half-maximum phosphorylation did not differ between groups (ASD M=5.67 minutes s.d.=0.84, Control M=5.87
5.d.=0.84 minutes, p=0.662).

Conclusions: ERK is a promising potential biomarker for ASD in young children. Further work is needed to fully understand how it may serve to aid in monitoring of treatment
response or early identification.
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Table 1: Group characteristics, ERK activation levels and time to half maximum ERK
activation.

ASD Control Paired t test
Age 4.51 +/- 0.81 years 4.20 +/- 0.78 years P=0.26
SCQ Score 21.53 +/-5.94 4.64+/-4.43 P < 0.0001
1Q 58.88 +/- 23.48 102.09 +/-9.19 P<0.0001
Corrected ERK in 1844.87 +/- 1166.07 | 645.23 +/- 166.60 P=0.037
phosphorescence
units at baseline
(Time Zero)
Time to half maximum | 5.67 +/- 1.23 munutes | 5.87 +/- 0.84 minutes | P=0.662
ERK activation
following phorbol
myristate acetate
stimulation
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109.136 Reversing the Behavioral Phenotypes in fmr1 KO By the Reduction of Potassium Channel, Kv4.2
H.Y. Lee and L. Jan, UCSF, SF, CA

Background: Fragile X syndrome (FXS) is a common form of mental disability and one of the known causes of autism. The mutation responsible for FXS is a large expansion
of the trinucleotide CGG repeats that leads to DNA methylation of the fragile X mental retardation gene 1 (FMR1) and transcriptional silencing, resulting in the absence of
fragile X mental retardation protein (FMRP), an mRNA binding protein. Although it is widely known that FMRP is critical for metabotropic glutamate receptor (mGIuR)-
dependent long-term depression (LTD), which has provided a general theme for developing pharmacological drugs for FXS, specific downstream targets of FMRP may also
be of therapeutic value. We reported dendritic localization of mMRNA of Kv4.2 voltage- gated potassium channel, which regulates synaptic plasticity, and its local translational
regulation by FMRP. FMRP suppression of Kv4.2 is revealed by elevation of Kv4.2 in neurons from fmr1 KO mice. Moreover, treating hippocampal slices from fmr1 KO mice
with Kv4 channel blocker restores long-term potentiation (LTP) induced by moderate stimuli.

Objectives: We reported dendritic localization of mRNA of Kv4.2 voltage- gated potassium channel, which regulates synaptic plasticity, and its local translational regulation
by FMRP. FMRP suppression of Kv4.2 is revealed by elevation of Kv4.2 in neurons from fmr1 KO mice. Moreover, treating hippocampal slices from fmr1 KO mice with Kv4
channel blocker restores long-term potentiation (LTP) induced by moderate stimuli.

Methods: To test the effect of Kv4.2 levels in FXS, we generated fmr1 mutant mice with a 50 % reduction in Kv4.2 expression and studied a range of phenotypes with
relevance to the human disorders.

Results: We found that Kv4.2 reduction in fmr1 KO mice reverses the altered repetitive and perseverative phenotype of fmr1 KO mice. We also found Kv4.2 reduction rescues
the deficit in social behaviors.

Conclusions: Our results demonstrate that Kv4.2 contributes significantly to the pathogenesis of the disease, a finding that has significant therapeutic implications for FXS.

109.137 Sexual Dimorphism of Regulatory Small Non-Coding RNA in the Superior Temporal Gyrus Brain Region of Autism Spectrum Disorders: A Pilot Study
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B. Stamova’, B. P. Ander?, F. R. Sharp® and C. M. Schumann’, (1)UC Davis MIND Institute, Sacramento, CA, (2)Department of Neurology, UC Davis MIND Institute,
Sacramento, CA, (3)University of California at Davis, Sacramento, CA

Background: Autism spectrum disorders (ASD) are more common in boys than girls. The bases for sex differences in ASD are poorly understood. It is theorized that higher
etiologic load, including genetic and/or environmental load, is needed for females to develop ASD. Though sex differences in ASD neuropathology have been reported, sex
differences in ASD brain transcriptomes remain largely unexplored. Male and female ASD subjects could have different molecular mechanisms for normal regional patterning
in the brain which could contribute to sex differences in ASD. Thus, we investigated differential expression of small non-coding RNAs (sncRNA, including microRNA) in the
superior temporal gyrus (STG) of male and female brains of ASD compared to typically developing (TD) controls. We investigated the superior temporal sulcus (STS) and
primary auditory cortex (PAC) within the STG. STS is an association cortex involved in social perception, joint attention, face perception and speech perception and is
implicated in ASD. PAC is a primary sensory cortex modulating auditory processing.

Objectives: To assess sncRNA expression in STS and PAC in postmortem male and female human brains of ASD compared to TD controls.

Methods: Affymetrix miRNA 3.0 arrays were run on 34 samples (5 ASD Female, 5 ASD Male, 2 TD Female, 6 TD Male; two brain regions — STS, PAC; 4-58 years of age; two
of the 18 subjects had only one brain region available). ANOVA was used to identify sexually dimorphic differentially expressed sncRNA (p<0.005, |fold-change|>1.2). REML
variance estimate suitable for unbalanced designs was used. To account for normal sexual dimorphism, we compared ASD female to TD female and ASD male to TD male,
and overlapped the differentially expressed sncRNA to identify sexually dimorphic sncRNA expression specifically in ASD (Fig.1).

Results: We found sexually dimorphic sncRNA expression in the ASD postmortem brain, with a higher number of sncRNA being dysregulated in females compared to males
(Fig.1). There were 27 sexually dimorphic sncRNA in ASD STS (7 in male and 20 in female), 9 in ASD PAC (2 in male, 7 in female), and 71 regionally dysregulated (between
STS and PAC) (31 in male, 39 in female, and 2 common) (Fig. 2). The predicted mRNA targets of the mature miRNAs are over-represented in different pathways in male and
female in STS and PAC. Axonal Guidance Signaling was the most over-represented canonical pathway in the regionally dysregulated (STS vs PAC) mature miRNAs both in
male (FDR-corrected p=3.1E-12) and female (FDR-corrected p=2.4E-09). However, most of the predicted dysregulated target MRNAs were differentin males compared to
females. A number of predicted targets have been implicated in ASD, such as MET (in female), NTRK3 (in male), and SHANK2 (in both).

Conclusions: The sexually dimorphic sncRNAs in male and female ASD brains likely contribute to aberrant development and function of STS and PAC and likely contribute
to some of the sexually dimorphic features of ASD. Future studies will need to confirm these findings.

109.138 Syntaxin Binding Protein 5 Regulates Neurite Differentiation in an Autism-Related Model
W. Shen, J. A. Frei and Y. C. Lin, Laboratory of Neuronal Connectivity, Hussman Institute for Autism, Baltimore, MD

Background:

Autism is a neurological condition that features marked qualitative differences in communication and social interaction. It has been estimated that as many as 1/3 of
individuals with autism spectrum condition also have epilepsy. Consistent with the extremely heterogeneous presentation of autism, genetic studies have implicated
numerous genes that may contribute to the autism phenotype. Deletion and mutations of syntaxin binding protein 5 (STXBP5, also known as tomosyn) are identified in
association with autism and epilepsy. STXBP5 contains three distinct domains: C-terminal region containing an R-SNARE, synaptobrevin-like coiled-coil domain, and an N-
terminal region enriched with WD40 repeats. STXBP5 has a presynaptic role that negatively regulates neurotransmitter release by forming syntaxin-SNAP25-tomosyn
complex. STXBP5 is also detected in the postsynaptic domain in cerebellum. However, the postsynaptic role of STXBP5 has not been well elucidated. Interestingly, WD40 as
scaffolding domains, interact with diverse proteins, peptides or nucleic acids using multiple surfaces. It has been found that STXBP5 is homologous to the L(2)gl, which is
instrumental in establishing cell polarity. Therefore, we hypothesize that STXBP5 may be involved in regulating cell growth and differentiation.

Objectives:

To knock down STXBP5 and generate mutations of STXBP5 in cell lines and primary mouse neurons to reveal the postsynaptic function of STXBP5 and determine how
mutations of STXBP5 found in autism may contribute to the phenotype.

Methods:

Several shRNAs were created to knock down murine STXBP5. Knockdown efficiency is determined by Western blot analysis and the most efficient one is selected to knock
down STXBP5 in Neuro-2A cells. We use retinoic acid (RA) to induce Neuro-2A differentiation and determine whether STXBP5 plays a role in this process. Neurite outgrowth
is measured by live cell imaging with IncuCyte. We also use a mutagenesis method to generate several STXBP5 mutations that are found in individuals with autism. Ongoing
experiments are using primary neuron cultures as a model system to investigate the function of STXBP5 for synapse and dendrite stability.

Results:

RA-induced Neuro-2A cells exhibit a characteristic bipolar-like shape, suggesting retinoic acid stimulates neurite outgrowth. shRNA of STXBP5 shows 57% knockdown
efficiency in Neuro-2A cells. Suppression of STXBP5 by shRNA remarkably inhibits neurite outgrowth induced by retinoic acid.

Conclusions:

STXBP5 plays a role in regulating neurite outgrowth. Mutations of STXBP5 found in individuals with autism may play a key role in altering neuronal differentiation including
neurite outgrowth potentially disrupting normal developmental processes.

109.139 Transcriptional Profiling of Human Neural Differentiation Implicates Noncoding RNA and ASD-Associated Genes
P. Hecht', D. B. Campbell’, N. A. Grepo?® and J. A. Knowles', (1)University of Southern California, Los Angeles, CA, (2)USC, LOS ANGELES, CA

Background: Increasing evidence suggests that noncoding RNAs hold diverse functions in various cellular processes and alterations in their expression may contribute to the
etiology of several neuropsychiatric conditions, including autism spectrum disorder. Despite being abundantly expressed in the brain, the functional properties of these non-
protein coding RNAs in human neuronal cells remains largely unknown. Exploring the complete transcriptional profile of human neurons may uncover gene networks
underlying complex human disorders and may identify the noncoding RNAs possibly regulating these networks.

Objectives: The present study aimed to identify the transcriptional landscape of two human neural progenitor cell lines as they differentiate into human cortical projection
neurons.

Methods: The human neural progenitor cell lines, SK-N-SH and ReNcell CX, were used to measure gene expression as they undergo differentiation. Cells were harvested at
two stages of differentiation and RNA sequencing was performed to explore the transcriptional landscape of these cells. Differential expression analysis and weighted gene
co-expression network analysis (WGCNA) was performed to identify genes showing altered expression and to infer the functional properties of noncoding RNAs through their
co-expressed genes.

Results: Protein coding genes were found to account for 54.8% and 57.0% of expressed genes in SK-N-SH and ReNcell CX cells, respectively, and alignment of RNA
sequencing reads revealed that only 25.5-28.1% mapped to exonic regions of the genome. Differential expression analysis in the two cell lines identified altered gene
expression in both protein coding and noncoding RNAs as they undergo neural differentiation with 222 differentially expressed genes observed in SK-N-SH cells and 19
differentially expressed genes in ReNcell CX. Interestingly, genes showing differential expression in SK-N-SH cells are enriched in genes implicated in autism spectrum
disorder, but notin gene sets related to cancer or Alzheimer’s disease. Weighted gene co-expression network analysis (WGCNA) was used to detect modules of co-
expressed protein coding and noncoding RNAs in SK-N-SH cells and found four modules to be associated with neural differentiation. These modules contain varying levels
of noncoding RNAs ranging from 10.7% to 49.7% with gene ontology suggesting roles in numerous cellular processes important for differentiation.

Conclusions: These results indicate that noncoding RNAs are highly expressed in human neural progenitor cells and likely hold key regulatory roles in gene networks
underlying neural differentiation and neurodevelopmental disorders, such as autism spectrum disorder.

109.140 Urinary Metabolomics of Young Italian Autistic Children Supports Abnormal Tryptophan and Purine Metabolism

F. Gevi', S. Gabriele?, L. Zolla’ and A. M. M. Persico®#, (1)Department of Ecological and Biological Sciences, University of Tuscia, Viterbo, ltaly, (2)Child & Adolescent
Neuropsychiatry Unit, Lab of Molecular Psychiatry and Neurogenetics, University Campus Bio-Medico of Rome, Rome, ltaly, (3)Mafalda Luce Center for Pervasive
Developmental Disorders, Milan, Italy, (4)Child and Adolescent Neuropsychiatry Unit, Lab of Molecular Psychiatry and Neurogenics, University Campus Bio-Medico, Rome,
Italy

Background: Autism Spectrum Disorder (ASD) is still diagnosed through behavioral observation, due to a lack of biomarkers, which could instead greatly aid clinicians in
providing earlier diagnoses, more timely referrals to behavioral intervention programs and evidence-based prognostic predictions. Metabolomic technologies offer a sensitive
means to search human biofluids for metabolite profiles potentially usable as biomarkers for ASD. Initial metabolomic studies, analyzing urines and plasma of ASD and
control individuals, suggested that autistic patients may share some metabolic abnormalities, despite several inconsistencies stemming from differences in technology,
ethnicity, age range, and definition of “control” status.

Objectives: Our study aims to detect differences in urinary metabolic patterns between tightly matched young autistic and typically developing children previously shown to
differ in urinary p-cresol levels (Altieri etal., 2011) by applying a highly sensitive, accurate and unbiased approach suitable to ensure broad metabolite detection coverage on
human urine.

Methods: ASD-specific urinary metabolomic patterns were explored at an early age in 30 ASD children and 30 controls tightly matched by age, sex, Italian ancestry and city of
origin within the country (age range 2-7, M:F=22:8) using hydrophilic interaction chromatography (HILIC)-UHPLC-MS. Metabolites were then subjected to multivariate
statistical analysis (MetaboAnalyst 3.0 software) and grouped by metabolic pathway.
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Results: Urinary metabolites displaying the largest differences between young ASD and control children belong to the tryptophan and purine metabolic pathways. Also
vitamin B6, riboflavin, phenylalanine-tyrosine-tryptophan biosynthesis, pantothenate and CoA, and pyrimidine metabolism differ significantly. ASD children preferentially
transform tryptophan into xanthurenic acid and quinolinic acid (two catabolites of the kynurenine pathway), at the expense of kynurenic acid and especially of melatonin. Also
the gut microbiome contributes to altered tryptophan metabolism, yielding increased levels of indolyl 3-acetic acid and indolyl lactate.

Conclusions: The metabolic pathways most distinctive of young Italian autistic children largely overlap with those found in rodent models of ASD following maternal immune
activation or genetic manipulations. These results are consistent with the proposal of a purine-driven Cell Danger Response, accompanied by overproduction of
epileptogenic and excitotoxic quinolinic acid, large reductions in melatonin synthesis, and gut dysbiosis. These metabolic abnormalities could conceivably underlie some
comorbidities frequently associated with ASD, such as seizures, sleep disorders, and gastrointestinal symptoms, and could contribute to autism severity. Their diagnostic
sensitivity, disease-specificity and interethnic variability merit further investigation.

109.141 Using iPSCs to Study Pathobiology and Drug Targets for Phelan-Mcdermid Syndrome

A. Browne’, E. Drapeau2 and J. D. BuxbaumS, (1)lcahn School of Medicine at Mount Sinai, New York, NY, (2)lcahn School of Medicine at Mount Sinai, Long Island City, NY,
(3)Psychiatry, Seaver Autism Center at Mount Sinai, New York, NY

Background:

Autism spectrum disorder (ASD) has high heritability and a prevalence of ca. 1% worldwide, but heterogeneity has made identifying the underlying pathobiology difficult. By
focusing on genetic disorders with high penetrance for causing ASD, common pathobiological pathways might be identified. Phelan-McDermid syndrome (PMS) is one such
genetic ASD-associated syndrome, where the neurobehavioral changes are caused by haploinsufficiency of the gene SHANK3, which encodes for a scaffolding protein of
the post-synaptic density of glutamatergic synapses. While animal models provide great insight into the pathways involved in PMS, some features of the disease may not be
captured because of neuronal variation across species. One approach to deal with this shortcoming is to generate induced pluripotent stem cells (iPSCs) from patients that
can then be differentiated into neural progenitor cells (NPCs) and neurons.

Objectives:

Results from a recent study indicate that iPSC-derived neurons from PMS patients show excitatory synaptic deficits similar to those seen in animal models. This provides
further support for our hypothesis that expression analysis from such cells can provide valuable insight into the underlying pathobiology and can be mapped to the
expression profiles of FDA-approved drugs to identify candidates for repositioning as novel PMS therapeutics. Therefore, we aim to 1) generate high-quality iPSC clones from
PMS patients and siblings; 2) differentiate them into neurons that capture the neurobiological phenotype of PMS in patients; 3) identify PMS-associated differential gene
expression in iPSC-derived neurons by RNA sequencing; and, 4) identify candidate drugs by comparing gene expression patterns for FDA-approved drugs with PMS-
associated expression.

Methods:

Blood samples from patients with PMS and unaffected siblings have been collected for 14 patient/sibling pairs and are being reprogrammed using a non-integrating virus to
express reprogramming factors. Three clones are selected for each patient after quality control (QC). Clones are then transfected with lentiviruses carrying vectors to induce
expression of NGN2 under the control of doxycycline, followed by puromycin selection. Astrocytes are added at day 2 to support synapse formation, and after 3 weeks, cells
are harvested and processed for RNA isolation, followed by RNA sequencing. The PMS-associated changes in gene expression are then analyzed to understand the
underlying neurobiology, and compared to known gene expression profiles of FDA-approved drugs and used to identify candidate PMS therapeutics based on anti-
correlation between disease and drug gene expression.

Results:

Ten patient/sibling pairs have been reprogrammed and high quality clones have been obtained after QC, while the remaining 4 patient/sibling pairs are currently being
reprogrammed. NPC generation and neuronal induction has been performed on clones as they finish QC testing. Studies making use of Axion high-throughput
Microelectrode arrays are being piloted as a means of high throughput electrophysiological analyses.

Conclusions:

iPSCs from PMS patients offer a powerful tool for disease characterization, drug identification, and screening. Generating an expression profile for these patient-derived
neurons will provide a unique perspective on the transcriptional signature of PMS that can be used to understand neurobiology and, in conjunction with other models of the
disease and known drug expression profiles, to identify new therapeutics.Background: Autism spectrum disorder (ASD) has high heritability and a prevalence of ca. 1%
worldwide, but heterogeneity has made identifying the underlying pathobiology difficult. By focusing on genetic disorders with high penetrance for causing ASD, common
pathobiological pathways might be identified. Phelan-McDermid syndrome (PMS) is one such genetic ASD-associated syndrome, where the neurobehavioral changes are
caused by haploinsufficiency of the gene SHANKS, which encodes for a scaffolding protein of the post-synaptic density of glutamatergic synapses. While animal models
provide great insight into the pathways involved in PMS, some features of the disease may not be captured because of neuronal variation across species. One approach to
deal with this shortcoming is to generate induced pluripotent stem cells (iPSCs) from patients that can then be differentiated into neural progenitor cells (NPCs) and neurons.
Objectives: Results from a recent study indicate that iPSC-derived neurons from PMS patients show excitatory synaptic deficits similar to those seen in animal models. This
provides further support for our hypothesis that expression analysis from such cells can provide valuable insight into the underlying pathobiology and can be mapped to the
expression profiles of FDA-approved drugs to identify candidates for repositioning as novel PMS therapeutics. Therefore, we aim to 1) generate high-quality iPSC clones from
PMS patients and siblings; 2) differentiate them into neurons that capture the neurobiological phenotype of PMS in patients; 3) identify PMS-associated differential gene
expression in iPSC-derived neurons by RNA sequencing; and, 4) identify candidate drugs by comparing gene expression patterns for FDA-approved drugs with PMS-
associated expression.

Methods: Blood samples from patients with PMS and unaffected siblings have been collected for 14 patient/sibling pairs and are being reprogrammed using a non-
integrating virus to express reprogramming factors. Three clones are selected for each patient after quality control (QC). Clones are then transfected with lentiviruses carrying
vectors to induce expression of NGN2 under the control of doxycycline, followed by puromycin selection. Astrocytes are added at day 2 to support synapse formation, and
after 3 weeks, cells are harvested and processed for RNA isolation, followed by RNA sequencing. The PMS-associated changes in gene expression are then analyzed to
understand underlying neurobiology, and compared to known gene expression profiles of FDA-approved drugs and used to identify candidate PMS therapeutics based on
anti-correlation between disease and drug gene expression.

Results: Ten patient/sibling pairs have been reprogrammed and high quality clones have been obtained after QC, while the remaining 4 patient/sibling pairs are currently
being reprogrammed. NPC generation and neuronal induction has been performed on clones as they finish QC testing. Studies making use of Axion high-throughput
Microelectrode array are being piloted as a means of high throughput electrophysiological analyses.

Conclusions: iPSCs from PMS patients offer a powerful tool for disease characterization, drug identification, and screening. Generating an expression profile for these
patient-derived neurons will provide a unique perspective on the transcriptional signature of PMS that can be used to understand neurobiology and, in conjunction with other
models of the disease and known drug expression profiles, to identify new therapeutics.
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110.142 A Dynamic Systems Approach to Emotion Coregulation in Families of Children with Autism Spectrum Disorders and Families of Typically Developing
Children

Y. Guo’, W. A. Go/dberg’, D. R. Garfin' and A. R. Lyz, (1)University of California Irvine, Irvine, CA, (2)University of Delaware, Newark, DE

Background: Parent-child coregulation lays the foundation for the development of adaptive skills and future self-regulation in child. Emotional dysregulation is one of core
symptoms in children with autism. Previous research on Autism Spectrum Disorders (ASD) has focused primarily on children’s ability to recognize and describe emotional
experiences. Little is known about role of the dynamic interplay between parents and their young children with ASD in emotion regulation. Impaired emotional regulation
may hallmark behavioral rigidity in ASD. However, there is no study examining dyadic flexibility which indicates dyad’s ability to shift emotional states.

Objectives: To compare moment-to-moment processes of emotion coregulation between dyads of mother-child with ASD and dyads of mother-typically developing (TD) child
in terms of dyadic flexibility and emotional content using a dynamic systems method.

Methods: Seventy-four dyads of mothers and children (47 ASD dyads and 27 TD dyads) participated in a 10-minute Three Boxes procedure at home. An original coding
scheme was developed to evaluate positive engagement, negative engagement, and disengagement in dyadic mother-child interaction every five-second intervals using
Mangold International’s INTERACT 9.47 software. Inter-coder reliability for child and mother engagement was 91.07% (k= .82) and 91.76% (k= .81). The observation data
were imported into the State Space Grid (SSG) software to operationalize dyadic flexibility indicated by dispersion (higher values indicating more flexibility or wider range of
dyadic engagement states), transition (higher values indicating more flexibility or frequent changes in dyadic engagement states) and average mean duration (AMD: lower
values indicating more flexibility or spending short times in a particular dyadic engagement state), and emotional content of coregulation indicated by five regions marked in
the SSG: (1) mutual positive (both mother and child showed positive engagement), (2) mutual negative (both mother and child showed negative engagement), (3) child
negative/mother positive, (4) child positive/mother negative, and (5) child object(child engaged only with toy/objects). T-tests and OLS regressions controlling for maternal
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education and child age were used to analyze the data.

Results: As expected, in comparison to TD dyads, ASD mother-child dyads had more frequent engagements that were mutually negative, child negative/mother positive and
child object-focused; also, ASD child negative/mother positive engagements were of longer duration. Mutual positive engagements were shorter in duration, but more
frequent. Surprisingly, ASD dyads exhibited greater flexibility compared to TD dyads, indicating by higher dispersion and higher transition and lower AMD (see Table 1).
Conclusions: To our knowledge, this study is the first to examine emotion coregulation process in mothers and children with ASD using the State Space Grid method. The
findings suggest that flexibility and emotional content of coregulation are congruent. Constant change between positive and negative dyadic engagement support the idea
that unstable structures of dyadic interactions may be observed in ASD dyads. The dynamic systems approach to assessing emotional coregulation in families with a child
with ASD has both research and therapeutic implications.

A Dynamic Systems Approach to Emotion Coregulation in
Families of Children with Autism Spectrum and Families of Typically Developing Children

Table 1

Comparisons of Autism Spectrum Disorder (ASD) and Typically Developing (TD) Children on
Key Space State Grid and Region-level Variables

Diagnostic Groups N=74%

ASD TD Test of
n=47 n=217 differences
between groups
(ASD vs. TD)
M SD M SD
Grid-level variables
Dispersion 0.79 0.11 0.69 0.14 1(72)=-3.39%*
Transition 74.85 17.73 57.33 14.11 H(72)=-4.39%**
AMD? 9.04 256 11.50  3.00 H(72)=3.99%**
Region-level variables
Visits
Mutual positive 14.96 5.01 11.26 5.17 H(72)=-3.02%%*
Child-object 10.75 6.24 7.26 4.24 1(72)=-2.58%
Child positive/mother negative 8.27 6.01 5.70 5.80 1(72)=-1.79%
Child negative/mother positive 2.65 3.15 0.78 1.85 1(72)=-2.83%%*
Mutual negative 13.96 5.01 10.26 5.17 #(72)=-3.02%%*
Duration
Mutual positive 3542  33.63 60.31 56.10 #(72)=2.39*
Child-object 112.30  89.91 77.56  64.62 1(72)=-1.76%F

Child positive/mother negative 80.76  77.37 68.81 7797 1(72)=-0.64

Child negative/mother positive 16.81  20.70 411 10.20 1(72)=-2.98**

Mutual negative 35.04 51.15 944 2636 1(72)=2.42*
+<.10; *p<.05; **p<.01; ***p<.001 *AMD=Mean duration per visit
Note: Analyses were conducted using the standardized values for region-level variables; the
pattern of results was identical. For ease of interpretation, unstandardized estimates with the
raw data are presented. Ordinary Least Squares Regression analyses were used to confirm
bivariate models: significance remained in three grid-level variables (dispersion, transition and
AMD), four region-visits variables (mutual positive, child object, child negative/mother
positive, and mutual negative), and three region-duration variables (mutual positive, child
object, child negative/mother positive).

110.143 A Longitudinal Study of the Social-Cognitive Phenotype of ASD and Reading Comprehension Development

N. S. Mcintyre', P. C. Mundy?, M. Solomon?®, T. Oswald®, L. E. Swain-Lerro, M. C. Zajic!, J. B. McCauley* and H. K. Schiltz®, (1)University of California at Davis MIND
Institute, Davis, CA, (2)Education and Psychiatry, University of California at Davis, Sacramento, CA, (3)MIND Institute, Sacramento, CA, (4)University of California at Davis
MIND Institute, Sacramento, CA, (5)Human Development, University of California at Davis, Davis, CA



Background:

Observations suggest that reading comprehension (RC) impairment is part of the social communication phenotype of higher-functioning school-aged children with ASD
(HFASD), showing significant negative associations between ASD symptom intensity, oral language skills, text reading fluency, and RC (e.g. Mcintyre et al., 2015; Norbury &
Nation, 2011). This includes observations that social cognition, as operationalized by Theory of Mind (ToM) tasks, was a unique predictor of RC even after controlling for oral
language and word reading for adolescents with ASD (Ricketts et al., 2013).

Objectives:

1) To compare changes in RC over a 15-month development period across children with HFASD, ADHD, or Typical Development. 2) To test the hypothesis that social
cognition is a specific predictor of RC development among children with HFASD.

Methods:

Participants included 8- to 17-year-old children with HFASD (N=70), ADHD (N=30), and typical development (TD, N=40). The groups were matched on age but varied on FIQ
(99,100, 115, respectively). Analyses control for FIQ where appropriate. ASD symptoms were confirmed with the ADOS-2 and presence of ADHD symptoms were confirmed
with Conners-3 parent reports. Reading fluency and comprehension were measured with the Gray Oral Reading Test-5 (GORT-5), and a latent ToM score was comprised of
scores from the Strange Stories (Happe, 1994) and the Silent Films (Devine & Hughes, 2012) tasks.

Results:

A repeated measures ANCOVA revealed little change in RC for any of the diagnostic groups in GORT-5 across 15 months, A= .99, F(2,139)=0.28, p=.76 n2p =.004. The
HFASD group, however, was significantly lower than both the ADHD and TD groups at Time Points 1 & 2, F(2,143)=7.10,6.10,p’s<.01 ,n2p=.09 & .08, respectively.
MANCOVA results indicated the HFASD group performed significantly lower than both the ADHD and TD groups on both ToM measures, A= .88, F(2,139)=0.28,p=.76 r]2p
=.06. A regression predicting Time Point 2 RC with Diagnostic Group, Time Point 1 RC, FIQ, language measures, the latent ToM Score, and the Diagnostic Group by latent
ToM score interaction term revealed that the latter was significant after considering all other variables in the equation, change in R2=.07,F(1 ,62)=6.21,p<.02. Follow-up
regressions within each of the three diagnostic groups indicated that latent ToM measure explained unique significant portion of the variance in TP2 RC for HFASD Group,
but not for ADHD or TD groups (Table 1). Separate regressions revealed the association between the ToM and TP 2 RC in HFASD was significant when both the more verbal
(Strange Stories) or less verbal (Silent Films) measures were used the analyses.

Conclusions:

Results indicated that while children with HFASD did not lose reading comprehension skills, neither did they make any progress toward closing the previously-reported gap,
placing them at risk for falling further behind as reading materials become increasingly more complex and integral to academic achievement. Furthermore, mental state
understanding (ToM) in the HFASD group was impaired relative to the other diagnostic groups and explained unique variance in TP2 RC providing evidence that the social
cognitive phenotype of ASD is important to consider when designing reading interventions for children with ASD.
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Figure I. Time Point 1 and 2 Gray Oral Reading Test-5 reading comprehension scaled
scores by diagnostic group.
Table 1

Regression Analyses Predicting Time Point 2 Reading Comprehension by Group

Dx Gp Step  Variable R?change F change p g r
HFASD 1 TP1 RC .66 119.83 <.001 38 =<.001
2 FIQ .08 18.51 =<.001 .10 25
3 Text Fluency .03 8.55 <.01 22 <.01
4 Strc.Language .02 2.63 .08 .16 .08
Inference .07 45
5 ToM .02 5.81 .02 18 .02
ADHD 1 TP1RC 70 64.27 <.001 .30 .13
2 FIQ 02 2.36 .14 34 .04
3 Text Fluency .06 7.20 .01 .28 .03
4 Strc.Language .01 A8 .63 12 41
Inference -.04 .69
5 ToM .01 L.10 31 12 31
D 1 TP1 RC .63 61.09 <.001 75 <001
2 FIQ <.01 41 53 .20 14
3 Text Fluency .01 58 45 11 29
4 Strc.Language .08 4.60 .02 =25 .03
Inference 24 .03
5 ToM .02 2.00 17 -.16 17

Note: HFASD = High-Functioning Autism Spectrum Disorder; ADHD = Attention-Deficit Hyperactivity
Disorder; TD = Typically Developing; TP1 RC = Gray Oral Reading Test-5, text comprehension
scaled score.; FIQ = Full-Scale 1Q, WASI; Text Fluency = Gray Oral Reading Test-5, text reading
fluency scaled score; Strc.Language = CELF-4 Recalling Sentences scaled score; Inference = Test of
Auditory Processing, Auditory Reasoning scaled score; ToM = Strange Stories and Silent Films raw
SCOTe average.

110.144 A Meta-Analysis of Friendships in School-Age Youth with ASD

J. Mendelson’, J. A. Gates® and M. D. Lerer®, (1)Marcus Autism Center, Children's Healthcare of Atlanta and Emory University School of Medicine, Greensboro, NC,
(2)Stony Brook University, Smithtown, NY, (3)Stony Brook University, Stony Brook, NY

Background: As a result of the core social deficits of autism spectrum disorder (ASD), some have questioned whether meaningful social relationships, including friendship,
are even possible in this population (e.g., Hobson, 1993; Calder, Hill, & Pellicano, 2013; Mitchell & Locke, 2014). Friendship serves a range of crucial functions across the
lifespan (Baumeister & Leary, 1995), with friendlessness yielding serious, negative implications for children (Bagwell, 2004; Berndt & Keefe, 1995). [JG1] Crucially, recent
studies indicate that at least some youth with ASD do make friends according to their parents, peers, and themselves (e.g., Kasari etal., 2011; Bauminger et al., 2008), and
that these friendships may vary as a function of age and cognitive ability (Mendelson & Lerner, 2014). However, to date no systematic meta-analysis of friendship presence
and patterns in youth with ASD has been conducted.

Objectives: We aimed to meta-analyze the empirical literature on friendships of children with ASD.

Methods: We conducted a systematic review of the literature (via PsycINFO and PubMed) on friendships (sociometric, self-report, parent-report) among school-age youth
with ASD. 659 candidate articles were identified, and a pair of blinded coders examined them according to these inclusion criteria: a) empirical studies presenting
quantitative data not previously published; b) published in peer-reviewed journals; c) claimed to include individuals with ASD; d) included some confirmation of ASD
diagnostic status; e) included at least one participant in the 8-12 age range; f) not intervention studies; g) presented quantitative data on friendship. This yielded 18 articles.
All 18 articles were double-coded by two blinded raters on demographic variables and all component scales. Coders achieved excellent agreement (ICC(1,2) > .97). Three
articles were excluded due to overlapping participant samples and 14 were included in the final analysis. Meta-analyses were run for sociometric, self-report, and parent-
report measures of friendship. If significant variation was found across the studies, fixed effects moderator analyses were conducted for age and 1Q.

Results: Results from 1,768 participants with ASD were analyzed Mo;maje =85.46, Mage=114.92; M)g=91.85). We found that youth with ASD do make friends according to
peers and parents (Figure 1; Hedges’s g > 2.84). However, self-reported friendship quality (Hedges’s g =-1.09) and parent- and peer-reported quantity (Hedges’s g <-0.63)
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were poorer than TD peers (Figure 2). For sociometric and self-report quality of friendship measures, the differences between ASD and TD peers were smaller with both age
and higher IQ Older youth with ASD made more friends than younger youth according to sociometrics. Parents reported youth with higher IQ to have fewer/less active
friendships.

Conclusions: Despite the widespread assumption that youth with ASD do not make friends, this meta-analysis reveals that they do so, and that they are of reasonable
quality. Indeed, the difference from zero friendships was /argerthan the differences between youth with ASD and TD. Nonetheless, these friendships were lower in number
and quality than those of their TD peers. These friendship patterns appear dynamic across time and IQ. This meta-analysis provides a foundation for future friendship studies
in ASD.
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Figure 1. ASD = autism spectrum disorder. TD = typically-developing. Forest plot of
meta-analyses for standardized mean difference from zero friendships. 3a. Peer-rated
Sociometric friendship quantity for ASD vs. 0. 3b. Parent-report of friendship quantity for
ASD vs. 0. All models are random effects. All effect sizes are Hedge's g. Plots with a
square indicate Hedge’s g for individual studies within the domain. Diamond indicates
overall effect size for the domain.
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Figure 2. ASD = autism spectrum disorder. TD = typically-developing. Forest plot of
meta-analyses for mean difference between ASD and TD friendships. 2a. Peer-rated
Sociometric friendship quantity ASD vs. TD. 2b. Self-report friendship quality for ASD
vs. TD, 2c. Parent-report friendship quantity for ASD vs, TD. All models are random
effects. All effect sizes are Hedge’s g. Plots with a square indicate Hedge's g for
individual studies within the domain. Diamond plots indicate overall effect size for the
domain.

110.145 Abnormal Joint Attention Network in Children and Adolescents with Autism: An Interactive Eye-Tracking Paradigm

E. Oberwelland’-?, L. Schilbach®?, I. Barisic®®, S. C. Krall?*®, K. Vogeley?, G. R. Fink>”, B. Herpertz-Dahimann’, K. Konrad™-? and M. Schulte-Riither'-?, (1)Department of
Child and Adolescent Psychiatry, Psychosomatics and Psychotherapy, University Hospital RWTH Aachen, Aachen, Germany, (2)Cognitive Neuroscience, Institute of
Neuroscience and Medicine (INM-3), Jilich Research Center, Jilich, Germany, (3)Department of Psychiatry, University Hospital Cologne, Cologne, Germany, (4)Max Planck
Institute of Psychiatry, Munich, Germany, (5)Department of Humanities, Social and Political Science, ETH Zurich, Zurich, Switzerland, (6)Department of Child and Adolescent
Psychiatry, Psychosomatics, and Psychotherapy, University Hospital RWTH Aachen, Aachen, Germany, (7)Department of Neurology, University Hospital Cologne, Cologne,
Germany

Background: Social interactions form a substantial part of human daily living and develop from fundamental processes during infancy, such as joint attention (JA), to highly
sophisticated processes in adolescence and adulthood. In the case of autism spectrum disorder (ASD), social interactions are typically affected with deficits in JA as one of
the earliest sign to be at risk for ASD. Numerous behavioral studies have consistently demonstrated the compelling link between JA and ASD. However, to fully understand
the deficits in JA and the link to ASD, it is crucial to examine the underlying neural processes during development, which are until now poorly understood.

Objectives: We compared the neural correlates of JA and its modulation by a familiar and unfamiliar interaction partner and by self- and other-initiation in children and
adolescents with and without ASD.

Methods: We used an interactive eye-tracking setup (Wilms et al., 2010), in which participants were looking at a face surrounded by three targets (left, right and top). In the
Self-Initiated conditions, participants shifted their gaze towards a target. The interaction partner followed the participant's gaze (JA-Self) or the interaction partner shifted her
gaze downwards (Control_Self). In the JA-Other condition, participants were followed the interaction partner’s gaze. In the Control-Other condition, participants shifted the
gaze towards the target that changed color while the interaction partner shifted her gaze downwards. Importantly, the gaze-contingent setup allowed for comparison of
neurofunctional differences for successfully established JA irrespective of behavioral differences. We analyzed 14 participants with ASD (8-18 years) and 14 age-, gender-,
and IQ-matched TD participants. Brain imaging data were analyzed with SPM8, using a flexible factorial ANOVA model (random effects analysis, threshold: p<0.05 cluster-
level FWE corrected, voxel level p<0.001).

Results: TD participants elicited greater activation in the right STS during JA than control conditions compared to participants with ASD who even showed deactivation during
JA. Similarly, TD participants elicited left TPJ and left inferior parietal lobe activation specifically for JA, whereas participants with ASD elicited the left TPJ over all conditions
with no differentiation between JA and control conditions. TD participants also deactivated the right temporal pole during control conditions and showed nearly no activation
during JA. Participants with ASD though, deactivated the same region during JA. Furthermore, we found an overall effect of familiarity in the ASD group, i.e. increased
activation when interacting with their mother in bilateral fusiform gyrus, left precuneus, left STS, ventral striatum and amygdala.

Conclusions: The STS, TPJ and temporal pole have all been discussed as critical brain regions for social processing with documented abnormalities in ASD (Allison, Puce, &
McCarthy, 2000; Olson, Plotzker, & Ezzyat, 2007; Zilbovicius et al., 2006). Specific neurofunctional differences even during successfully established JA in children and
adolescents with ASD suggest persistent developmental differences in JA capabilities, contributing to social processing difficulties. Thus, for basic processes such as JA
abnormalities in neural functioning appear to persist despite seemingly successful behavioral maturation. Additionally, our data supports previous studies demonstrating
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enhanced activation in participants with ASD when processing familiar faces.

110.146 Adolescents' Ability to Differentiate Interest Levels of Their Conversational Partners on the Contextual Assessment of Social Skills (CASS)
C. O. Leonczyk, S. Mrug, R. Murray, L. N. Perry, J. W. Blackston and S. E. O'Kelley, Psychology, University of Alabama at Birmingham, Birmingham, AL

Background:

The Contextual Assessment of Social Skills (CASS) is a new observational measure that uses semi-structured role-plays to assess conversational abilities, ability to perceive
conversational partners’ interest, and ability to adapt to changes in social context (Ratto, Turner-Brown, Rupp, Mesibov, & Penn, 2011). The initial validation study compared
adolescents with high-functioning ASD to college-aged healthy controls. Compared to college-aged healthy controls, individuals with ASD perceived less of a difference in
bored and interested conversational partners. Studies have not compared the CASS in adolescents with ASD and adolescents with other developmental or social difficulties.
Objectives:

To compare adolescents with ASD and adolescents with other developmental or social difficulties’ ability to differentiate the interest level of their conversational partners on
the CASS.

Methods:

We administered the CASS to 23 high school students referred for a school-based social skills intervention. All students were referred because they displayed difficulty
making friends and some level of social difficulty. Some students had diagnoses of ASD (n = 7) and the remainder (n = 16) had other developmental disabilities or social
difficulties (e.g., language disorders, learning disorders, shyness, social anxiety). Each student participated in two consecutive semi-structured role-play conversations.
During the first role-play, the confederate acted interested in the conversation. During the second role-play, a different confederate acted bored in the conversation. After each
role-play the participant filled out the Conversation Rating Scale (CRS), which consists of 5 items rating the confederate’s perceived interested on a Likert-scale. We
calculated a CRS Difference Score (CRS Interested condition score — Bored condition score), which reflects the adolescent’s ability to distinguish between the two conditions.
Higher difference scores indicate better ability to perceive differences in the confederate’s interest level. We compared CRS Difference Scores between students with and
without ASD using an independent samples t-test. We also examined the correlation between students' CRS Difference Scores and autism symptoms, as measured by the
SRS-2 teacher report.

Results:

We found a significant difference in CRS Difference Score between students with and without ASD, #(21) =-.61, p < .05. Students with ASD had lower CRS Difference Scores
(M=5.83, SD =12.12) than their peers without ASD (M =8.18, SD =6.27), indicating less ability to perceive the change in partner's interest level. Interestingly, three students
with ASD and two students without ASD perceived no difference between the two conditions (i.e., had CRS Difference scores of 0 or negative CRS Difference Scores). Higher
autism symptoms on the SRS-2 were associated with lower CRS Difference scores, r(19)=-.48, p < .05, indicating less ability to perceive differences in conversational
partner's interest level.

Conclusions:

Compared to peers with other developmental disorders or social difficulties, students with ASD were less able to perceive a difference in their conversational partners'
interest level. More than 1/5 of students (including some without ASD) did not perceive any difference in their conversational partners’ interest levels, which is a critical social
skill. Future studies should evaluate the CASS' potential as a treatment outcome measure for social skills interventions.

110.147 Affective Flexibility during the Self-Referenced Memory Task: A Novel Analytic Approach

C. A. Burrows', S. Sun?, L. V. Usher', J. C. Britton? and H. A. Henderson®, (1)University of Miami, Coral Gables, FL, (2)Psychology, University of Miami, Coral Gables, FL,
(3)University of Waterloo, Waterloo, ON, Canada

Background: Individuals with high-functioning autism (HFA) demonstrate difficulties in several domains, including cognitive flexibility, emotion understanding and self-
referenced processing, which have been linked to maladaptive outcomes. However, little research has examined affective flexibility, or the ability to switch between
information of emotional content, in HFA. The valence of information (positive versus negative) and processing condition (thinking about oneself or another person) are two
factors that may influence affective flexibility in individuals with HFA.

Objectives: The goals of this study were to examine the effect of switching between adjective valence and condition on behavioral measures of affective flexibility in children
and adolescents with HFA and a matched comparison sample (COM) on a self-referenced memory task.

Methods: Children and adolescents with HFA (N=76, 65 males, Mage=12.51, SD=2.58) and a comparison sample (N=72, 52 males, Mage=13.28, SD=2.15) completed a
self-referenced memory paradigm, where they judged both positive and negative traits with reference to themselves or a familiar other person (e.g., Harry Potter). Switch cost
was computed as the reaction time (ms) difference between switch-trials (trials that differed in valence from previous trials) and non-switch trials (trials that had the same
valence as previous trials). The difference score was computed for positive-negative (P-N) and negative-positive (N-P) switches in the self and other conditions.

Results: Mean switch cost values for each group and condition are presented in Table 1. A Group (HFA, TD) x Condition (Self, Other) x Switch type (P-N, N-P) repeated-
measures ANCOVA was conducted on the switch cost data, controlling for verbal IQ and gender. Overall, there was a main effect of switch, F(1,146)=8.55, p=.004, with a
greater slowing in reaction times in the positive-negative switches than in negative-positive switches. A three-way interaction also emerged, F(1,146)=4.01, p=.047, indicating
that the differential switch-cost by condition and type differed by group. Follow-up analyses revealed that the group effect was specific to the difference between self and other
P-N switches, F(1,147)=4.46, p=.036. Reaction times of participants with HFA were particularly affected by switching from positive- to negatively-valenced adjectives in self
relative to other condition.

Conclusions: This study is the first to examine elements of affective flexibility using a self-referenced processing task. All participants found it easier to process positive
information. However, the reaction time cost was accentuated when children with HFA were required to think of switch between positive and negative self-referenced
information, relative to thinking of another person. It may be more effortful for them to evaluate negative self-referential information, indexing affective inflexibility. These
impairments could account for different patterns of comorbidity in children with HFA.

Table 1. Switch cost (difference in reaction times between switch trials and non-switch trials)
wvalues for each group in milliseconds. Estimated marginal means and standard errors are

presented, controlling for verbal intelligence and gender. Positive values indicate greater slowing
between switch and non-switch trials. Note: HFA = high-functicning autism; COM=
comparison, *=group difference.

HFA Group COM Group
Self Other Self-Other Self Other Self-Other
Difference Difference

Positive to 127 (42) 4 (46) 126 (61)* 66 (43) 112 (48)  -65 (63)*
Negative Switch
Cost
Negative to -179(47)  -130(42) -49 (60} -80 (49) -117 (44) 37(63)
Positive Switch
Cost

110.148 Alexithymia, Executive Function and Mind-Reading in Children with and without Autism Spectrum Disorders

B. Auyeung’vz, C. Griffin® and M. V. Lombardo?, (1)Department of Psychology, School of Philosophy, Psychology and Language Sciences, University of Edinburgh,
Edinburgh, United Kingdom, (2)Department of Psychiatry, Autism Research Centre, University of Cambridge, Cambridge, United Kingdom, (3)Psychology, University of
Edinburgh, Edinburgh, United Kingdom, (4)Autism Research Centre, University of Cambridge, Cambridge, United Kingdom

Background: Alexithymia refers to a pronounced difficulty in identifying and describing one’s own emotions, and is associated with an externally oriented focus of thinking.
Alexithymia is known to be much more common in adults with autism spectrum disorders (ASD) compared to the typically-developing adult population. However, we know
very little about alexithymia in young children with ASD and advancing our understanding of this topic may be of critical clinical and translation importance.

Objectives: To investigate alexithymia and it's relationship with autistic traits, executive functioning (EF) and mind-reading in children with and without ASD.

Methods: The sample consisted of 57 school- aged children (7-12 years) both with (n= 25) and without (n=32) Autism Spectrum disorder (ASD). Both self and parent- report
questionnaires were chosen to assess alexithymia. Autistic traits and communication difficulties were measured using parent-report measures. EF was measured using the
Delis- Kaplan Executive Function System and mind-reading was measured using the children’s Reading the Mind in the Eyes test.
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Results: We found that alexithymia is substantially elevated in ASD on both self- (ASD mean=21.667, SD=5.87; TD mean=16.5, SD=5.38; t=2.40, p=0.009, Cohen’s d=0.94)
and parent-report (ASD mean=19.70, SD=10.20; TD mean=5.71, SD=6.24; t=4.74, p<0.0001, Cohen’s d=1.74) measures. Despite both measures being sensitive to on-
average group differentiation, we found no evidence of correlation between such measures, indicating that children and their parents may be using different sources of
information. Parent-rated alexithymia was also associated with increasing levels of autistic traits when corrected for multiple comparisons (i.e. p<0.0025). A discrepancy
between self and other alexithymia ratings were also associated with autistic traits, but only in ASD (SRS r=-0.54, p=0.01; AQ r=-0.42, p=0.06). Mind-reading significantly
predicted higher scores on both self (F (3,43) =6.16, p <.001) and parent-report alexithymia measures (F (4,44) = 16.19 p <.001). No relationship between EF and
alexithymia were observed.

Conclusions: These results suggest that assessing alexithymia in ASD at younger ages may be important in identifying subgroups that have particular difficulties in the
domain of emotion processing. This may aid our ability to deconstruct some of the heterogeneity in ASD and may be useful in developing tailored interventions for children
with ASD.

110.149 Alexithymia, Not Autism or Anxiety Symptoms, Predicts Reduced Eye Fixation in a Transdiagnostic Adult Sample

K. G. Stephenson’, N. Top, S. Luke', T. Shuman’, L. Peacock’, A. Ward" and M. South™-2, (1)Brigham Young University, Provo, UT, (2)Psychology and Neuroscience,
Brigham Young University, Provo, UT

Background: Beyond the core clinical symptoms of autism spectrum disorder (ASD) are common comorbid symptoms such as anxiety and alexithymia (i.e., difficulty
identifying, expressing, and feeling emotional states). These associated features are related to increased distress and avoidance in ASD and may also underlie social
deficits. There is considerable research suggesting reduced eye fixation in ASD, even from an early age. One study has found that comorbid alexithymia, more than autism
symptoms, predicts reduced eye fixation in ASD.

Objectives: The goal of this study was to add to existing literature by assessing the role of alexithymia, compared to symptoms of autism and anxiety, in both reduced eye
fixation and emotional labeling accuracy, in ASD, anxious, and neurotypical control groups.

Methods: Participants were 25 adults diagnosed with ASD as well as 27 anxious controls (ANX) recruited from a university counseling center, and 25 neurotypical university
students (TYP). All participants completed a battery of questionnaires including the Toronto Alexithymia Scale (TAS-20), the Autism Spectrum Quotient (AQ), and the Penn
State Worry Questionnaire (PSWQ). Participants viewed filmed emotional expressions selected from the Amsterdam Dynamic Facial Expression Set (ADFES) and indicated
whether they portrayed joy, fear, or anger while we tracked their eye movements.

Results: Overall emotion identification accuracy was high (~98%) and did not differ significantly between groups. Repeated-measures ANOVA indicated a significant main
effect for group [F(2, 61) = 5.05, p < .001, n? = .13] in the number of fixations on the eyes during while watching the emotional expressions (ASD < ANX < TYP). Average eye
fixation across all emotions was significantly correlated with alexithymia levels (TAS-20, r=.26) and autism symptoms (AQ, r = .18), but not with trait worry (PSWQ, r=.01).
Hierarchical regression indicated that only TAS-20 was a significant predictor of eye fixation (B = -.28).

Conclusions: Our results replicate and extend previous findings of the role of alexithymia in reduced eye fixation in ASD. A similar pattern in an anxious control group
provides added evidence of the transdiagnostic importance of alexithymia in processing emotional faces. While additional research is needed to better understand the
directionality of these effects, these preliminary findings suggest that treating alexithymia may be a promising therapeutic intervention for social difficulties in clinical
populations.
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110.150 An Examination of Prosocial Behaviors in Children with and without Autism Spectrum Disorders
H. Van Etten and L. J. J. Carver, University of California San Diego, La Jolla, CA

Background: Past research has provided insight into the development of prosocial behaviors in typically developing children, but surprisingly little research has been done
examining this behavior in children with ASD. To engage in prosocial acts, one must be aware of subtle social cues that indicate prosocial behaviors are warranted, as well
as be motivated and have the necessary means to accomplish these behaviors (Dunfield, Kuhimeir, O’'Connell, & Kelley 2011). As children with ASD display social
communication deficits — specifically impairments in social motivation and difficulty interpreting social cues — engaging in prosocial behavior may prove difficult. Surprisingly
little research has been done examining this social behavior, though a few studies have found decreased levels of helping and sharing in children with ASD measured in
experimental tasks (Travis, Sigman, & Ruskin, 2001; Dunfield, O’Connel, Kuhimeier, & Kelley, 2012), and caregiver report (lizuka et al. 2010; Jones and Fredrickson, 2010;
Russel et al. 2012). Previous differences in prosociality between typically developing children and those with ASD may be attributed to differences in the ability to recognize
and interpret social cues.

Objectives: The aim of this study is to examine how and if children with ASD respond to social cues indicting an opportunity to engage in prosocial behaviors, and whether
this response differs from typically developing children. Additionally, as no previous studies combined parent-report measures of prosocial behaviors with experimental data,
this study is the first of its kind to do so.

Methods: Caregivers filled out questionnaires to assess for Autism symptomology (AQ) and difficulties in prosocial behaviors (SDQ). Typically developing children and
children with ASD, aged four-and-a-half to six-years old, engaged in a variety of naturalistic tasks that were designed to elicit prosocial behaviors, specifically helping and
sharing. In each task, children were exposed to progressively explicit cues (ranging from eye gaze shifts to verbal prompts) indicating that prosocial behaviors were
warranted. Additionally, children engaged in a structured sticker-sharing task to further examine sharing behaviors.

Results: 75% of children helped the experimenter and 38% shared with the experimenter during naturalistic prosocial tasks. During the sticker-sharing task, typically
developing children shared on average 49% of their stickers with another child. Results of the caregiver questionnaire indicated that all children displayed typical levels of
prosocial behaviors and no children were reported as displaying significant Autistic traits. We predict that the children with ASD will show lower levels of helping and sharing
behavior in the prosocial scenarios, will require more explicit cues, and will be less likely to engage in sharing on the sticker task.

Conclusions: Understanding if the inability to respond appropriately to social cues impacts children with ASD can have important implications for future prosocial therapies.
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Therapies may be able to target prosocial skills through slowly decreasing the reliance on explicit cues. Additionally, as engaging in these behaviors are an important aspect
of peer relationships, improving prosocial behaviors in children with ASD can help in the formation of these relationships.

110.151 Are “Strange Stories” Strange to a Non-Clinical Population? Relationships Between AQ and Physical and Mental State Reasoning

T. Loucas’, P. Beaman', M. Younas® and L. E. Martin®, (1)Psychology and Clinical Language Sciences, University of Reading, Reading, United Kingdom, (2)University of
Reading, Reading, United Kingdom

Background: Performance associated with autism spectrum disorders has been demonstrated in individuals with high levels of autistic traits but without a diagnosis of ASD.
These include lexical effects (Stewart & Ota, 2008) and compensation for co-articulation (Yu, 2010) in speech perception; cognitive flexibility in set-shifting (Goken et al.,
2014); and social cognition (Goken et al., 2014; Sasson et al., 2012). One of many lines of evidence indicating that individuals with ASD have a specific deficit in reasoning
about the mental states of others comes from the “strange stories” test (Happé, 1994) which reveal that children and adolescents with ASD diagnoses score particularly
poorly on stories that require reference to mental states compared with stories which require causal reasoning about physical states only. Itis not known whether this pattern
of results extends to those members of the general population who score highly on autistic traits as measured by instruments such as the Autism Spectrum Quotient (AQ;
Baron-Cohen etal., 2001).

Objectives: We hypothesized that participants without an ASD diagnosis who nevertheless scored highly on the AQ would perform less well on the mental-state stories than
participants with low AQ scores, and that there would little or no relationship between AQ and performance on the mental state stories.

Methods: The AQ was completed online by a sample of 177 adult participants, all of whom reported no previous or current ASD diagnosis. Participants also completed both
physical and mental-state strange stories), in which individuals with ASD typically perform poorly on the mental-state stories.

Results: Pearson’s correlation coefficients revealed that AQ was negatively associated to a significant extent with performance on both mental and physical state stories. A
stepwise multiple regression analysis showed that — once educational level and verbal ability were accounted for — ability to answer mental-state stories accounted for
significant variance in AQ scores once variance associated with ability to answer physical state stories was accounted for, but the converse was not the case: Once variation
associated with ability to answer mental-state stories was accounted for, performance on physical state stories no longer accounted for significant variance in AQ scores.
Conclusions: These results show the utility of running behavioral studies in a general population with the advantages this gives of easy access to large numbers of
participants, and with AQ scores as a proxy for ASD-like traits. The results also indicate that— contrary to initial suppositions — ASD-like traits in a general, non-clinical,
population (as measured by the AQ) are associated not only with difficulties in reasoning about mental states but also with difficulties in reasoning about physical states when
these are presented in a verbal, “strange story” format. Mental-state story scores did, however, account for a unique proportion of the variance in AQ suggesting that
individuals who score highly both have a general difficulty with verbally-presented reasoning tasks and a specific difficulty with such tasks when they require explicit
reference to the mental states of others.

110.152 Assessing and Training Emotion Recognition: A Comprehensive Facial Expression Training Program for Children with ASD

S. Matsuda’2 and J. Yamamoto®, (1)University of Tsukuba, Ibaraki, Japan, (2)Japan Society for the Promotion of Science, Tokyo, Japan, (3)Dept. of Psychology, Keio
University, Tokyo, Japan

Background: Deficits in emotion recognition have been well documented in children with autism spectrum disorders (ASD); therefore, previous studies have focused on
improving emotion recognition in intervention programs (e.g., Bélte et al., 2002; Golan & Baron-Cohen, 2006; Silver & Oakes, 2001). However, these programs have been
developed only in Western countries even though there are cultural differences in emotion recognition (Elfenbein & Ambady, 2002). We have developed the comprehensive
facial expression training program called Face-Expression Expert Program (FEEP) over a period of several years in Japan, which is based on the Sidman’s stimulus
equivalence analysis (Sidman, 1994). The program consisted of 10 stimulus-response relations. In the current series of studies, we assessed and trained emotion recognition
in the children with ASD using FEEP.

Objectives: This presentation review preliminary outcomes from the studies of the comparison between children with and without ASD, as well as effects of training.
Methods: The current FEEP assessment consisted of five stimulus-response relations; (1) “facial expressions — facial expressions (identical),” (2) “facial expressions — facial
expressions (categorical),” (3) “words — facial expressions,” (4) “affective prosodies — facial expressions,” (5) “descriptive images — facial expressions.” 13 children with ASD
and 43 typically developing (TD) children, aged 3 to 10 years, participated in the series of group comparison studies. 7 children with ASD also participated in the series of
intervention studies used single-subject designs on (3) “words — facial expressions,” (4) “affective prosodies — facial expressions,” and (5) “descriptive images — facial
expressions.”

Results: Preliminary findings from assessments suggest there were no difference between children with ASD and TD in four stimulus-response relations (1) “facial
expressions — facial expressions (identical),” (2) “facial expressions— facial expressions (categorical),” (3) “words — facial expressions,” (5) “descriptive images — facial
expressions.” On the other hand, there was a difference between two groups in (4) “affective prosodies — facial expressions.” Results of the interventions showed that trained
stimulus-response relations were established. The results of intervention for (3) “words — facial expressions” indicated symmetrical relation “facial expressions — words”
emerged. The results of intervention for (4) “affective prosodies — facial expressions,” and (5) “descriptive images — facial expressions showed generalizability to untrained
stimuli.

Conclusions: The current series of studies indicated the utility of the training program, FEEP, for both assessments and training emotion recognition in children with ASD.
Although data collection is still ongoing, these findings extend past work by showing that children with ASD in Japan can be taught emotion recognition. Updates will be
provided from the results of the ongoing iPad software use and a multi-site study.

110.153 Associations Between Emotional Problems and Cognition in Autism Spectrum Disorders
C. Cantio” and N. Bilenbergz, (1)Child and Adolescent Psychiatry, Odense C, Denmark, (2)Research Unit, Child and Adolescent Psychiatry, Odense, Odense C, Denmark

Background:

Depression and anxiety disorders are seen far more in individuals with autism spectrum disorders (ASD) than in the background population, and the estimated prevalence of
these co-morbid diagnoses in ASD sums up to 80%. Itis unknown why individuals with ASD have a higher prevalence of these disorders, but both depression and anxiety
have been associated with ASD symptomatology, and itis possible that this increased risk derive from underlying causes, such as cognitive dysfunctions.

Objectives:

We aimed to study these co-morbid problems in a prospective design, where we examined the associations between depression and anxiety, and the three most prominent
cognitive theories of ASD; Theory of Mind (ToM), Executive Functions (EF) and a Local processing Bias (LB). Additionally, we investigated the correlations to ASD
symptomatology.

Methods:

We examined these objectives in a group of high-functioning children (IQ>70) with ASD (N=22) and a matched group with neurotypical development (NTD, N=30) at baseline
and three years later. At both time points, a comprehensive battery of cognitive tasks were applied and co-morbid problems as well as ASD symptomatology were assessed
with questionnaires. Additionally, the ASD group was examined with ADOS and ADI at baseline.

Results:

We found strong correlations between the parent-rated co-morbidity and the parent-rated ASD symptomatology although very few of these correlations held in the groups
individually. Clinically observed symptoms (ADOS) and parental interviews (ADI) of ASD symptomatology was barely correlated to depressive or anxious symptoms.

A general relationship between Theory of Mind (ToM) and symptoms of depression and anxiety was found at Time 1 and across time, but not at Time 2. Interestingly those
individuals in the ASD group who showed persistently high levels of anxiety had a different trajectory of ToM performance; their ToM performance decreased, while the
individuals with persistent low levels of anxiety improved their ToM performance.

Conclusions:

The results suggest that the level of anxiety is important in the development of ToM.

110.154 Attention Orienting to Direct Gaze in Young Children with Autism Spectrum Disorder - a Heart Rate Study

T. M. Helminen7, J. K. Hietanen’, J. M. Leppéinenz, K. Eriksson? and A. Kylliainen’, (1)School of Social Sciences and Humanities / Psychology, University of Tampere,
Tampere, Finland, (2)School of Medicine, University of Tampere, Tampere, Finland

Background:

Reduced use of eye contact is a prominent characteristic of individuals with autism spectrum disorder (ASD). It has been disputed whether this reflects 1) active avoidance
due to negatively valenced heightened arousal to eye contact or 2) passive avoidance due to diminished attention towards eyes.

Objectives:

The objective was to investigate whether young children with ASD show a normative physiological index of attentional orienting to direct vs. averted gaze. To this end, we

measured heart rate deceleration (orientation) responses. It was hypothesized that the direct gaze would elicit stronger orientation response than averted gaze in children
without ASD, whereas this would not be observed in children with ASD.

Methods:
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20 children with ASD (2.5 — 5.3 years, developmental age 1.2 — 4.2 years), 20 typically developing control children matched by chronological age, and 18 children with
developmental delay matched with developmental age were presented pictures of faces with direct and averted gaze directions. During the stimulus presentation, their heart
rate and eye movements were recorded and evaluated. The experiment was repeated after 4-5 months with the same participants, to see whether the results of the initial
experiment could be replicated.

Results:

The results of the initial experiment showed that, in the control children (both typically developing and with developmental delay), the heart rate deceleration response was
more prominent to direct than to averted gaze. No heart rate deceleration was observed in children with ASD in either gaze condition. Based on eye tracker data, the lack of
heart rate deceleration was not explained by reduced looking at the eye region. In the follow-up visit, the control children responded to both gaze directions with more
prominent heart rate deceleration than the ASD children. Again, no heart rate deceleration was observer in children with ASD.

Conclusions:

The results indicated that, in contrast to children without ASD, children with ASD do not show heart rate deceleration to direct or averted gaze. These findings support the
assumption that direct gaze, or perhaps faces in overall, do not attract the attention of the children with ASD and this leads to reduced initiation of eye contact.

110.155 Autism Subgroups Defined By Heterogeneity in Performance on an Advanced Mentalizing Test

M. V. Lombardo’, M. C. La?, B. Auyeung®, R. Holf*, C. Allison®, P. Smith®, B. Chakrabarti®, A. N. Ruigrok?, C. MRC AIMSS, C. Ecker’, M. Craig’, D. G. Murphy” and S. Baron-
Cohen?, (1)University of Cyprus, Nicosia, Cyprus, (2)Centre for Addiction and Mental Health, The Hospital for Sick Children, and Department of Psychiatry, University of
Toronto, Toronto, ON, Canada, (3)University of Edinburgh, Edinburgh, United Kingdom, (4)Autism Research Centre, University of Cambridge, Cambridge, United Kingdom,
(5)School of Psychology & Clinical Language Sciences, University of Reading, Reading, United Kingdom, (6)Autism Research Centre, University of Cambridge; the Institute
of Psychiatry (loP) at King’s College, London; Autism Research Group, University of Oxford, Cambridge, United Kingdom, (7)Sackler Institute for Translational
Neurodevelopment, Department of Forensic and Neurodevelopmental Sciences,, Institute of Psychiatry, Psychology & Neuroscience, King's College London, London, United
Kingdom

Background: Difficulty in the domain of mentalizing is a key cognitive explanation behind the social-communication difficulties that are hallmarks of autism. However,
heterogeneity is also present, and individuals differ in their degree of competency in mentalizing, particularly in adulthood. Understanding how such heterogeneity manifests
may be clinically important, particularly with regards to personalizing intervention and may also present opportunities for stratification that may help increase sensitivity for
detecting underlying neurobiological mechanisms of importance in autism.

Objectives: Here we use unsupervised hierarchical clustering to stratify adults on the autism spectrum into discrete subgroups, based on their performance on an advanced
mentalizing test.

Methods: Two datasets (discovery and replication) were used to test whether discrete autism mentalizing subgroups emerge in a replicable fashion. The discovery dataset
consisted of 190 adults with autism (96 males, 94 females) and 251 typically-developing controls (TD; 130 males, 121 females) who completed the Reading the Mind in the
Eyes test (RMET) online as part of the Cambridge Autism Research Database (CARD). The replication dataset consisted of participants from the MRC AIMS Consortium
dataset (n=123 autism; 85 male, 38 female; n=128 TD; 87 male, 41 female). For both datasets, we used unsupervised two-way hierarchical clustering to cluster the data
along both dimensions of RMET items and autism subjects. We tested the hypothesis that similar discrete subgroups would emerge across both discovery and replication
datasets. We then compared autism subgroups to TD using RMET total scores and estimate replication Bayes Factors (repBF) to quantify evidence for replicability (repBF ~ 1
indicates no evidence supporting replication; repBF>100 indicates extremely strong evidence supporting replication).

Results: Across both discovery and replication datasets there was evidence for 2 discrete autism subgroups that can generally be characterized as ‘Impaired’ or ‘Good’. The
‘Good’ subgroup showed no consistent difference in RMET total scores compared to the TD group (Discovery:t=1.82, p = 0.06, Cohen’s d = 0.21; Replication: t=-3.72,p =
0.0002, Cohen’s d = 0.52; repBF = 0.22). However, the ‘Impaired’ subgroup had RMET total scores that were massively reduced in a replicable manner compared to the TD
group (Discovery: t=-16.96, p = 4.10e-47, Cohen’s d = 2.10; Replication: t=-13.04, p = 3.13e-27, Cohen’s d = 2.36; repBF = 1.63e+25).

Conclusions: The RMET can be a valuable tool for parsing heterogeneity in mentalizing in adults with autism. After stratification, there is a useful distinction between autism
individuals with intact versus impaired mentalizing ability. Stratification by these mentalizing subgroups may be useful in future work with clinical and translation aims. For
example, in direct extensions of this work, we will directly test these subgroups for differentiation within mentalizing circuitry with existing task and resting state fMRI data from
the MRC AIMS dataset.

110.156 Autism Symptom Severity and Social-Emotional Cognition Among Children with High Functioning Autism Spectrum Disorder
C. S. Albaum’, P. Burnham Riosa® and J. A. Weiss2, (1)Psychology, York University, Toronto, ON, Canada, (2)York University, Toronto, ON, Canada

Background: Autism spectrum disorder (ASD) is characterized in part by social communication difficulties, such as deficits in recognizing and understanding body language
and facial expression during social interaction (American Psychological Association, 2013). A large body of research in this area has focused on how emotion recognition
differs between children with ASD and typically developing peers (Harms, Martin, & Wallace, 2010), but relatively few studies have focused on how symptom severity in
particular relates to difficulties with social cognition. Understanding the relation between ASD severity and social cognition challenges may be useful in informing
interventions focusing on social-emotional cognition targets.

Obijectives: To identify the relation between autism symptom severity and social-emotional cognition in school-aged children with high functioning ASD.

Methods: Data were collected from 47 children with high functioning ASD (87.2% male) and their parents as part of a larger trial to improve child emotion regulation. Children
were 8 to 12 years of age (M =9.74, SD = 1.36) with at least average 1Q (M =103.40, SD = 13.87, Range: 79-140). Measures of interest were collected at baseline, before
children received the intervention. We collected parent-reported autism symptom severity ratings using the Social Responsiveness Scale, Second Edition (SRS-2;
Constantino & Gruber, 2012) and data on social-emotion cognition performance using the following two child administered tasks: 1) Reading the Mind in Films (RTMF; Golan,
Baron-Cohen, & Golan, 2008), in which children watched a scene from a film and identified how a character was feeling; and 2) CogState-Research Tasks Social Emotional
Cognition task (SEC; Collie et al., 2003), in which children identified the character whose emotional expression was different from the other three characters.

Results: When controlling for age and 1Q, total ASD symptom severity scores were not significantly correlated with performance on the social-emotional cognition tasks (p >
.05). Upon further examination of SRS-2 subscales, we found that when controlling for age and IQ, there was a significant partial correlation between parent-reported social
cognition and SEC task performance (r (42)=-.36, p = .015). No other SRS-2 subscale scores were correlated with social-emotion cognition task performance nor was ASD
severity correlated with performance on the RTMF task (p > .05).

Conclusions: Contrary to expected, overall ASD severity scores did not correlate with social-emotion cognition task performance when controlling for age and IQ; however,
greater parent-reported social cognition difficulties was correlated with poorer performance on an emotion discrimination task. Global ASD symptomatology was not related to
social cognition task performance in our sample. The implications of these findings will be discussed.

110.157 Automated Measurement of Head Movement in Children with and without ASD

K. B. Martin’, Z. Hammal?, J. Cohn®, J. Cassell* and D. S. Mess/nger’, (1)Psychology, University of Miami, Coral Gables, FL, (2) The Robotics Institute, Carnegie Mellon
University, Pittsburgh, PA, (3)Psychology, University of Pittsburgh, Pittsburgh, PA, (4)School of Computer Science, Carnegie Mellon University, Pittsburgh, PA

Background:

Motor and social deficits are associated in children with Autism Spectrum Disorders (ASD). Successful social interactions require typical coordination and motor movement
initiations (Piek & Dyck, 2004). Motor abnormalities, such as head motion atypicalities, in development may contribute to the perceptual and social impairments that
characterize individuals with ASD. To date, deficits in motor movement in children with ASD have been characterized descriptively by human observers. In lieu of laborious
human coding, automated measurement provides objective, continuous measurement to quantify head position and head movement.

Objectives:

To objectively quantify differences in head movement in children with and without ASD.

Methods:

Participants were 48-t0-68- month old children with a diagnosis of ASD (n=20) or no evidence of ASD (n=20). A diagnosis of ASD or no ASD was confirmed for all children
with the Autism Diagnostic Observation Schedule (Lord et al., 2000), which yielded severity scores for social affect and restricted, repetitive behaviors (Hus, Gotham, & Lord,
2014). Children were video recorded while watching a 16 minute video of six stimuli blocks, 3 social and 3 nonsocial stimuli. Three degrees of rigid head movement—pitch
(nodding), yaw (head turns), and roll (lateral head inclinations) were tracked from the video recordings using an automatic person-independent tracker (Zface; Jeni, Cohn, &
Kanade, 2015) (Figure 1). To measure the dynamics of head movement, head angles were converted into angular displacement and angular velocity. The root mean square
was then used to measure the magnitude of variation of the angular displacement and the angular velocity for yaw, pitch, and roll for each stimulus block and for each infant
separately.

Results:

Repeated measures ANOVA revealed differences in yaw angular displacement and roll angular velocity by stimulus block, ps<.05. There were no interaction effects of
stimulus block and ASD status in angular displacement or velocity of yaw, pitch, and roll. Children with ASD exhibited larger angular displacement of yaw and roll than
children without ASD, F(1, 36)=5.29, p=.027, partial r]p2=.13 and F(1, 36)=4.10, p=.05, np2=.1 0, respectively, indicating greater variability in head position. They also
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exhibited greater angular velocity of yaw, F(1, 36)=4.09, p=.050, np2=.10, and roll, F(1, 36)=7.69, p<.01, np2=.18, than children without ASD (Figure 2), indicating greater
variability in head motion. There were no ASD status effects in angular displacement or velocity of pitch, ps>.10. Over both groups, children with greater angular displacement
in yaw showed higher levels of repetitive behaviors (r=.37, p<.01) and social affect deficits (r=.30, p=.036).

Conclusions:

To our knowledge, this is the first study to use objective measurements to quantify head movement differences in children with and without ASD. The findings suggest that
children with ASD nod (pitch) and turn their heads (yaw) with greater variability than children without ASD. Moreover, greater variability in head turns (yaw displacement) was
associated with higher ASD symptomatology in both the social affect and repetitive behavior domains. These head movement differences may create sensory experiences for
children with ASD that involve greater accommodation to changes in head position and movement than those experienced by children without ASD.

Figure 1. Head Orientation
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Figure 2. Head Movement Differences in Children with and without ASD
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110.158 Biological Motion Preference and Autism Symptomatology in Adolescents with Fragile X Syndrome

K. E. Caravella’, F. Shic?, Q. Wang? and J. E. Roberts®, (1)University of South Carolina, Columbia, SC, (2)Yale Child Study Center, Yale University School of Medicine, New
Haven, CT, (3)Psychology, University of South Carolina, Columbia, SC

Background: Fragile X syndrome (FXS) has the highest known penetrance of autism spectrum disorder (ASD) of any single gene disorder, with up to 60% of individuals
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meeting criteria for ASD, and up to 90% showing at least 1 symptom of the disorder. While symptomatology overlaps significantly between the two disorders, controversy
continues to exist over a shared underlying mechanism driving the similar behavioral presentation.

Objectives: This study aims to examine preliminary data on a biological motion eye-tracking paradigm collected on individuals with FXS. Preference for biological motion is
a foundational social cognitive skill known to be presentin typically developing infants from the first days of life, and has been shown to be deficient in individuals with
idiopathic autism (Annaz, Campbell, Coleman, Milne & Swettenham, 2011). Itis unknown whether this preference for biological motion is intact in individuals with FXS, and
whether the presence or absence of a co-morbid diagnosis of ASD is related to this particular social cognitive skill.

Methods: Participants included 14 adolescent males with FXS who are part of a larger study on language development (5 FXS, 9 FXS+ASD). Data were collected on an SR
Eyelink 1000 plus eye tracker. Stimuli consisted of a split screen video of biological motion point light displays horizontally juxtaposed to random point light displays with the
same motion, presented at16° visual angle, for 30 trials, 4-5seconds each. A central fixation point was displayed before each trial that triggered the start of the next trial after
a 250ms fixation. Percentage of looking time at biological motion was the time spent looking at biological motion divided by the total looking time at either region of interest
(biological motion or random motion control), aggregated across all trials to create a single outcome measure of each participant. Trials with total looking times in both
interest areas (i.e. biological motion and random motion) less than 1000ms were removed from the analysis. Participants also completed the ADOS-2. Severity scores from
the ADOS-2 were used in the analysis as a measure of autism symptomatology. Analysis included Pearson-product moment correlations and a one-way ANOVA.

Results: No significant correlations were observed between percentage of time looking at biological motion and severity scores on the ADOS-2 (r=-.12, p=.7). An ANOVA
to compare mean looking times between the individuals with FXS with and without autism indicated no differences in mean looking time to biological motion, FXS (M =
52.2%, SD =3.56) and FXS+ASD (M= 52.11%, SD=6.38).

Conclusions: Findings suggest that severity of autism symptomatology is not related to preferential attention to biological motion in individuals with FXS, and preferential
attention to biological motion does not differ between individuals with FXS and FXS+ASD. Given variability in the data, we will examine these data with a larger sample, add a
group with idiopathic (non-FXS) autism and examine the effect of other variables (e.g., genetics) to document preferential looking to biological motion in FXS.

110.159 Cardiac Vagal Tone Predicts Eye Gaze Fixation in the Broad Autism Phenotype
J. Klusek', J. Schmidi2, A. Porter’ and J. E. Roberts’, (1)Psychology, University of South Carolina, Columbia, SC, (2)University of Central Florida, Orlando, FL

Background: Diminished gaze fixation is a primary feature of autism spectrum disorder (ASD) that is associated with abnormal neural activation patterns (Dalton et al., 2005;
Senju etal., 2005). Diminished gaze fixation has also been documented as part of the broad autism phenotype (BAP), both in infant siblings of children with ASD (Dalton et
al., 2005), as well as among parents of children with ASD (Adolphs et al., 2008). The expression of the BAP among unaffected relatives is believed to reflect genetic liability
for ASD, and studies aimed at defining mechanisms underlying these features may hold important clues into causal pathways in ASD. Autonomic nervous system dysfunction
is present among some individuals with ASD and is thought to underlie aberrant social behavior (Klusek et al., 2015). The present study examined cardiac vagal tone, an
index of the parasympathetic “rest and restore” response, as a potential mechanism for diminished gaze fixation in the broad autism phenotype.

Objectives: To investigate the relationship between cardiac vagal tone and gaze fixation patterns in response to direct and averted eye gaze among mothers of children with
ASD and control mothers of children with typical development.

Methods: Eye movements of 16 mothers of children with ASD (mean age=48.39 years) and 21 control mothers of children with typical development (mean age=43.15) were
recorded while watching an animated female face displaying either direct or averted gaze for 6.3 seconds (stimuli from Weiser et al., 2009). Trials began with participants
fixating within the eye region and the percent of time dwelling within the eye region was quantified. Prior to completing the eyetracking paradigm, baseline cardiac activity
was measured during a 3 minute baseline where participants viewed a calming ocean scene. CardioEdit/Batch software (Brain-Body Center, University of lllinois) was used
to extract mean estimates for respiratory sinus arrhythmia, an index of vagal tone. Higher vagal tone reflects increased parasympathetic control and thus improved autonomic
flexibility.

Results: Repeated measures ANOVA tested the effect of vagal tone, group, their interaction, and condition (averted vs. direct gaze) on the percent of time spent dwelling
within the eye region of the face. A significant group-by-vagal tone interaction was detected, where higher vagal tone was associated with a greater percent of time dwelling
within the eye region among the mothers of children with ASD, whereas these variables were unrelated in the control mothers (F[1,33] = 4.70, p = .038). The effect of
condition was not significant (p = .449).

Conclusions: Poorer autonomic nervous system flexibility among mothers of children with ASD, indexed by dampened parasympathetic vagal tone, was associated with
decreased gaze fixation. This finding highlights autonomic nervous system dysfunction as a potential mechanism that may underlie atypical gaze fixation patterns seen in
ASD and its broader phenotypes.

110.160 Children with Autism Are Hypo-Responsive to Human Eyes Presented without Sound, but Hyper-Responsive to Eyes Presented after Social Sounds

J. L. KIeberg’, E. Thorup2 and T. Falck-Ytter®, (1)Box 1225, Uppsala University, Uppsala, Sweden, (2)Uppsala universitet, Hdgersten, Sweden, (3)Uppsala University,
Uppsala, Sweden

Background: Children with this autism spectrum disorder (ASD) often fail to make use of human gaze to learn about the social world. A subcortical network involving the
superior colliculus, amygdala and putamen underlies rapid orientation to human faces. Influential theories have suggested that altered functioning of this network is an
important part of the ASD phenotype. Recent studies have questioned these theories by demonstrating intact orienting to face-like configurations in people with ASD.
Objectives: We hypothesized that children with ASD would be slower than typically developing (TD) children to orient to isolated eyes. Our study was based on the
prediction that visual orienting to human eyes rather than to faces as a whole is reduced in ASD. This prediction was based on single-cell recordings in monkeys and
electrophysiological data from humans demonstrating that the neural mechanisms underlying responses to eyes and whole faces are partly dissociable. In addition, we
examined the effect of spatially nonpredictive social and nonsocial sounds on visual orienting in children with and without ASD.

Methods: Seventeen children with ASD (mean age: 6.5 years) participated in the experiment along with a typically developing (TD) control group matched for age and
nonverbal IQ. We presented images of human eyes with direct gaze along with three nonsocial objects. Trials could be preceded by a social sound (a single phoneme
spoken by a human voice), by a common nonsocial sound or by no sound. The eye regions of fearful faces were used as stimuli. We used eyes displaying fear to maximize
the likelihood of quick orienting of attention (based on previous research). The latency of the saccades was measured with corneal reflection eye tracker at a sample rate of
60 hz.

Results: We found a strong interaction effect between group and sound type (p <.001), indicating that the presence of sound had a differentimpact on saccadic latency in the
two groups. As expected, the ASD group was slower to orient to the eyes than the TD group on silent trials (p = .01). In contrast, children with ASD were faster to orient to the
eyes than the TD group after social sound (p <.001). No group difference was found after nonsocial sounds. Higher degrees of ASD symptoms as measured with the ADOS-2
predicted faster orienting to the eyes after social sounds (r = .61; p <.05).

Conclusions: Our results provide clear evidence of reduced social orienting in ASD, but suggest that brain mechanism underlying responses to eyes rather than to whole
faces are the source of this effect. The strong modulation by non-visual information provides support for the view that ASD is characterized by network-wide atypicalities in
information integration. Our results show that the multisensory environment is highly important for early social attention in children with ASD. These results have implications
for our understanding of early attentional impairments in ASD.

110.161 Common Genetic Variation in Neuropeptide Receptors and Social Processing Across Neurodevelopmental Disorders

D. A. Baribeau', A. Dupuisz, T. A. Paton®, S. W. Scherer®, R. Schachar®, P. D. Arnoldg, P. Szatmari’, ,R. Nicolsong, S. Georgiadesg, N. Soreni®, J. Crosbie?, J. A. Brianm, A.
laboni’" and E. Anagnostou’, (1)University of Toronto, Toronto, ON, Canada, (2) The Hospital for Sick Children, Toronto, ON, Canada, (3)the Centre for Applied Genomics at
the Hospital for Sick Children, Toronto, ON, Canada, (4)Centre for Applied Genomics (TCAG), Hospital for Sick Children, Toronto, ON, Canada, (5)Psychiatry, The Hospital for
Sick Children, Toronto, ON, Canada, (6)University of Calgary, Calgary, AB, Canada, (7)Centre for Addiction and Mental Health, Toronto, ON, Canada, (8)University of
Western Ontario, London, ON, Canada, (9)McMaster University, Hamilton, ON, Canada, (10)Bloorview Research Institute, Toronto, ON, Canada, (11)Holland Bloorview Kids
Rehabilitation Hospital, Toronto, ON, Canada

Background: Common genetic variation in the oxytocin receptor (OXTR) and vasopressin receptor (AVPR1a) genes has been associated with differences in social abilities
in typically developing individuals and in those with autism spectrum disorder (ASD). Whether common genetic variation in OXTR or AVPR1a also affects social abilities to
the same degree in other neurodevelopmental disorders is unknown.

Objectives: To examine the effects of common genetic variation in the oxytocin receptor (OXTR) and vasopressin receptor (AVPR1a) genes, on social communication and
perception abilities across different childhood onset neurodevelopmental disorders.

Methods: Children with autism spectrum disorder (ASD), attention deficit hyperactivity disorder (ADHD), or obsessive-compulsive disorder (OCD) (n=253), completed a
standardized social perception task (Reading the Mind in the Eyes Test-RMET) and their parents/caregivers completed the Social Communication Questionnaire (SCQ). DNA
from blood/saliva was analyzed to determine individual genotypes for 5 OXTR single nucleotide polymorphisms (SNPs) and AVPR1a RS3 microsatellite length. Social
communication, as measured by the SCQ, and social perception abilities, as measured by the RMET, were compared by genotype using regression models, while controlling
for differences in age, sex, ancestry and IQ. Significant findings were examined for interactions with diagnosis.

Results: Social communication abilities varied significantly by genotype for one OXTR SNP (OXTR rs53576) and showed a trend towards an association for another (OXTR
rs237887) (p = 0.007, and p = 0.05 respectively). For OXTR rs237887, secondary pairwise comparisons of RMET scores by genotype revealed a pattern congruent with SCQ
scores. Length of AVPR1a RS3 did notimpact social communication or perception abilities. For analyses involving OXTR rs53576, genotype effects on SCQ scores were
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highly significant in the group with ASD only (p <0.0001), with no significant effects detected in the other diagnostic groups. Specific allele pairs in combination [OXTR
rs53576 (GG) and OXTR rs237887 (AA)] were associated with greater social communication deficits.

Conclusions: Common genetic variation in OXTR, but not AVPR1a, was associated with variable social communication abilities across neurodevelopmental disorders in this
sample, suggesting that common variation may play a role in modifying severity of social impairment. Children with ASD may be more sensitive to this effect.

110.162 Developing an Eye-Tracking Biomarker to Measure Social Motivation in Minimally Verbal Children with ASD

K. Unruh'-2, J. W. Bodfish™?3 and E. Morrow"-3, (1)Vanderbilt University, Nashville, TN, (2)Vanderbilt Brain Institute, Nashville, TN, (3)Vanderbilt Bill Wilkerson Center,
Nashville, TN

Background: Approximately 30% of persons with autism have minimal verbal ability (MVA). This subgroup of cases often experiences significantly greater morbidity and
poorer outcomes relative to their ASD peers with average verbal ability (AVA). This subgroup is frequently excluded from research studies, as most ASD-related measures
are not applicable to persons with cognitive / language deficits. Eye-tracking technology can be used to quantify ASD-relevant features such as social attention and
motivation, can be configured to require minimal task demands of the participant. For these reasons, this method is a reasonable platform for the development of measures
applicable to cases with cognitive / language deficits.

Obijectives: To compare subgroups of minimal verbal ability (MVA) and average verbal ability (AVA) children with ASD on gaze measures from a passive social versus
nonsocial image paired preference task.

Methods: Our preferential viewing (eye-tracking) task measures patterns of visual attention to social and nonsocial content. Social images (SOC) are paired with one of two
types of objects: images of high interest to children with ASD (HAl images; e.g. trains, electronics) and images of low interest to children with ASD (LAl images; e.g. clothing,
furniture). Stimuli were presented in a passive manner (no instructions) for 5 seconds each, with a variable 2-6 second interstimulus interval. Participants with ASD were
classified as either MVA (Verbal IQ < 70; N = 15; mean age = 11.9 years) or AVA (Verbal IQ > 90; N = 48; mean age = 13.9 years); our sample also included typically
developing peers (TYP; N =31, mean age = 13.8 years).

Results: Task completion rate was similar across ASD groups (67% of MVA, 69% of AVA). Both MVA and AVA subgroups were slower than the TYP group to orient to faces
(latency), only when paired with HAlimages (F(2,71) = 6.59, p = .002) but not LAl images (F(2, 71)= .457, p = .635). Latency to face did not differ between ASD subgroups for
either array type (t=-1.6, p = .22). MVA participants made more fixations to faces than both TYP and AVA patrticipants (F(2,59) = 11.2, p <.001); however, these fixations were
shorter in their average duration (F(2,59) =17.18, p <.001).

Conclusions: Here we demonstrate that minimally verbal children with ASD can successfully complete a passive eye-tracking task at rates that are comparable to those of
verbal ASD peers. Both MVA and AVA children were significantly slower to look to faces when paired with an HAlimage, relative to TYP, providing evidence that social
motivation deficits may manifest similarly in both ASD subgroups. Domain general attentional parameters (e.g., fixation duration) were similar in AVA and TYP but altered in
MVA suggesting that MVA children may have a unique attentional impairment relative to their verbal peers with ASD.

110.163 Differences in Reaction Time to Detect Emotion Faces Varies Based on Autistic Social Skills and Communication Abilities in Young Adults

J. Burk', C. Dickter', J. Zeman® and K. M. Fleckenstein®, (1 )College of William & Mary, Williamsburg, VA, (2)Psychology, College of William and Mary, Williamsburg, VA,
(3)College of William and Mary, Williamsburg, VA

Background: Individuals with autism spectrum disorders (ASD) show challenges with tasks that involve rule switching or ignoring distracting stimuli, but better performance in
visual search tasks that require identification of specific features in the target stimulus.

Objectives: The goal of the present study was twofold. We wanted to test a group of participants who were along the broader autism phenotype (BAP) in a visual search task.
We modified the task to include emotion faces to test whether advantages in visual search performance would be stronger with these stimuli, rather than neutral stimuli.
Methods: Participants were 136 non-ASD undergraduate students (44.4% men; Mage =19.1 years; 76.3% Caucasian). Participants completed the Autism Quotient (AQ,
Baron-Cohen etal., 2001).), a measure that assesses self-report of autistic-like behaviors. The AQ has five sub-scales assessing autistic behaviors including social skills,
attention switching, communication, imagination, and attention to detail. Participants completed a modified visual search task, a procedure that typically measures attention
by assessing response speed whenthere is a discrepant stimulus among other stimuli displaying the same properties (Plaisted et al., 2010). The visual search task was
modified by using faces that displayed either basic emotions (i.e., happiness,anger) or complex emotions (i.e., surprise, fear). Participants indicated whether a group of 8 or
16 faces on the screen depicted the same emotion or different emotion by pressing a certain key on a keyboard.

Results: For the total AQ and each subscale, the top and bottom third of participants were compared. Reaction time data were analyzed using a 2 (Target: basic, complex) x 2
(Distractor: basic, complex) x 2 (Number of Stimuli: 8, 16) x 2 (AQ scale: bottom third [low AQ], top third [high AQ]) mixed model ANOVA. Only significant effects involving AQ
are reported below. For total AQ, there was a between-subjects main effect, with low AQ participants responding more slowly (M = 3905.99, SE = 263.01) than high AQ
participants (M =3105.19, SE = 241.93), F(1,70) =5.02, p = .03. For the Social Skills subscale, there was a Target x AQ interaction, F(1,81) = 5.04, p = .03. For complex
targets, low AQ participants were significantly slower than high AQ participants, F(1, 82) = 5.69, p = .02 (Figure 1A). There was also a Distractor x AQ interaction, F(1,81) =
4.19, p=.04. For complex distractors, low AQ participants were significantly slower than high AQ participants, F(1, 82) = 6.20, p = .02 (Figure 1B). For the Communication
subscale, there was a Distractor x AQ interaction, F(1, 70) = 4.71, p = .03. For basic emotions, F(1, 70) = 5.63, p = .02 and complex emotion, F(1,70) = 8.39, p = .01,
distractors, low AQ participants were slower than high AQ participants.

Conclusions: Individuals who scored high on the total AQ and the socioemotional AQ subscales, and may be along the BAP, show faster identification on a visual search
task compared to those who score low on these measures, even when the target stimuli are emotion faces.
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110.164 Dissociating Social Functioning in ASD and Schizophrenia Using Clinical Assessment and Neural Response to Gaze Cues

J. H. Foss-Feig’, A. Naples®, K. Deckert®, E. J. Levy®, K. K. Stavropoulos?, M. Rolison®, N. Santamauro®, U. Kosir®, C. Schieifer®, V. Srihari*, A. Anticevic* and J.
McPartlandZ, (1)Yale School of Medicine, New Haven, CT, (2)Child Study Center, Yale School of Medicine, New Haven, CT, (3)Yale Child Study Center, New Haven, CT,
(4)Yale University School of Medicine, New Haven, CT, (5)Yale University, New Haven, CT

Background:

Social difficulties, including deficits in maintaining and interpreting social gaze and in face and emotion processing, are hallmark features of autism spectrum disorder (ASD).
Atypical social functioning and gaze processing are not, however, unique to ASD. Both are also impaired in schizophrenia (SCZ), a disorder with genetic, neurobiological,
and phenotypic commonalities with ASD. This study utilized novel methods, integrating eye-tracking and electrophysiology (EEG), to study social behavior and brain function
during simulated face-to-face interactions in individuals with ASD and SCZ. Specifically, we evaluated P100 and N170 response to direct and averted gaze in adults with
ASD, SCZ, and typical development to determine between-group differences in neural processes associated with face decoding. In parallel, we evaluated social functioning
on a battery of diagnostic, clinical, and neurocognitive assessments. In this way, we evaluate whether specific abnormalities in gaze processing differ by diagnostic category
or are general indicators of social dysfunction across neurodevelopmental disorders.

Objectives:



To evaluate neural markers of gaze processing during simulated face-to-face interactions in individuals with ASD, in comparison to those with SCZ and controls.

Methods:

Participants included 13 adults with ASD, 14 with SCZ, and 15 controls. EEG data was recorded using a 128-channel sensor net, and eye-tracking data was collected using
an Eyelink-1000 remote camera system. Participants were presented with 80 distinct photorealistic, animated faces matched for low-level visual features. Contingent upon
participants’ fixating on the face, stimuli responded by shifting eye gaze (either from direct to averted or averted to direct). EEG data was preprocessed off-line, and the P100
and N170 was extracted from electrodes over right occipitotemporal scalp. Participants completed the Social Responsiveness Scale, the Benton Face Recognition task, and
the Reading the Mind in the Eyes Test. All were administered gold-standard diagnostic measures of both ASD and SCZ (Autism Diagnostic Observation Schedule; Positive
and Negative Symptom Scale). Between-group differences were examined with repeated measures ANOVAs; transdiagnostic associations between neural response to gaze
shift and clinical assessment scores were explored with bivariate correlations.

Results:

Between-group analyses revealed amplified P1 response in SCZ, but not ASD, and altered N170 response in ASD, but not SCZ (Fig.1). In contrast to ERP markers, self-
report measures of ASD and SCZ symptomatology did not differentiate between diagnostic categories. Across groups, greater P1 response was associated with more
positive symptoms of SCZ and with fewer social communication deficits associated with ASD (Fig.2).

Conclusions:

Results revealed that neural efficiency of visual processing and face-decoding during simulated face-to-face interactions differentiates ASD from SCZ. In contrast, signal
strength relates to symptom severity transdiagnostically, rather than varying by diagnostic category. These findings support a dimensional approach to understanding gaze
processing differences in ASD and related disorders.
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110.165 Distinctive Abnormalities in Imitative Response to Socially Engaging Versus Neutral Partners Are Specific to ASD and Predict Treatment Outcomes
G. Vivanti, Olga Tennison Autism Research Centre, Melbourne, Australia

Background: While imitation difficulties are often documented in preschoolers with ASD, itis not yet clear whether such abnormalities reflect differences of a social,
attentional, cognitive and/or motor nature. As early educational intervention programs often require children to imitate actions and behaviors that are demonstrated to them
during social routines, itis plausible that differences in imitation will impact on response to educational programs in this population. Therefore, a fine-grained understanding
of the social, attentional, motor and cognitive processes underlying imitation abnormalities in ASD has the potential to advance knowledge on both the mechanisms of
impairment and the mechanisms of treatment response in this population.

Objectives: We investigated multiple processes underlying imitation in 35 preschoolers with ASD and 20 peers with Williams syndrome (WS), matched for age, cognitive,
verbal and motor functioning, with the aim to identify whether putative imitation differences between the groups were (1) specifically linked to differences in sociability
observed in these two disorders, or associated with motor and cognitive difficulties shared by ASD and WS, and (2) linked to learning outcomes in response to early
intervention in ASD.

Methods: We tested participants’ spontaneous propensity to imitate others and the accuracy of imitation performance in response to a series of novel eye-tracking-based
imitation tasks, in which the following factors were manipulated 1) motor demands, 2) social engagement of the model demonstrating the action, 3) presence/absence of clear
mean-goals structure, and 4) attentional demands. In the ASD group, we also examined the extent to which individual differences in imitative learning were correlated to
intensive early intervention gains occurring in the 12 months following the test.
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Results: We found that children with WS increased their attention to the model and their propensity to imitate the demonstrated action in response to a socially engaging
versus a neutral partner. In contrast, preschoolers with ASD showed a similarly reduced propensity to look at the model and to imitate her actions regardless to whether the
model was socially engaging or neutral (Group by Condition Interaction F (2, 52)=5.5; p<0.05, n2= 0.95). We also found that children with WS imitated actions that were not
relevant to the actions’ outcomes (overimitation) while this was not the case in children with ASD (Mann Whitney U = 290, p<.05). In contrast, the two groups showed similar
strengths in the instrumental aspects of imitation (e.g. understanding of the mean-goals articulation of the demonstrated actions) and a similar decrease in imitation accuracy
as the motor complexity of the demonstrated actions increased. Imitative response to a socially engaging but not to a neutral model in ASD was a robust predictor to early
intervention outcomes (r=.7, p<.005).

Conclusions: Social motivational factors underlying imitation appear to be distinctively impaired in young children with ASD and to be linked to early intervention outcomes.

110.166 Does Early Response to Joint Attention Predict Executive Functioning Among Infant Siblings at School-Age?

M. del Rosario’, K. Gillespie-Lynch?, N. Pham®, T. A. De los Santos® and T. Hutman®, (1)Medicine, University of California, Los Angeles, Los Angeles, CA, (2)City University
of New York, College of Staten Island, Staten Island, NY, (3)University of California, Los Angeles, Los Angeles, CA, (4)University of California Los Angeles, Los Angeles, CA

Background: Response to joint attention (RJA) (Mundy et al., 1986) and executive functioning (EF) (Dawson et al., 1998) are impaired in children with ASD. Difficulty
regulating attention may contribute to JA and EF challenges in ASD (Dawson et al., 2002; Van Hecke et al., 2011). RJA deficits among children with ASD are evidentby 12
months (Osterling and Dawson, 1994) while impairments in EF are not apparent until approximately school age (Dawson et al., 1998; 2002). Concurrent relations between
RJA and EF have been found in young children with ASD (Dawson et al., 2002). Among typically-developing children, early RJA has been associated with EF at preschool
age (Van Hecke etal., 2011; Morales et al., 2005). Longitudinal relations between RJA in toddlerhood and later EF have not been evaluated in ASD.

Objectives: The current study examines associations between RJA at 18 months and EF at school age among children with and without ASD.

Methods: Participants were at high- (n=48) and low-risk (n=17) for ASD. High-risk participants had an older sibling diagnosed with ASD. Diagnostic assessments at or after
36 months yielded three “outcome” groups: ASD (n=11), non-ASD developmental concerns (Concerns; n=10), and typically developing (TD; n=44). RJA, evaluated at 18
months using the Early Social and Communication Scales (Seibert et al., 1982), was calculated as the percentage of trials on which participants followed the examiner's
points to pictures in a book (RJA proximal) and posters on the wall (RJA distal). Parents completed the Behavior Rating Inventory of Executive Functioning (BRIEF; Gioia et
al., 2000) when participants reached school age (5-9 years old). Higher BRIEF scores correspond to poorer EF.

Results: MANOVAs indicated no differences in EF subscales between risk groups, but ASD > TD and Concerns groups on inhibitory control, attention shifting, working
memory, planning, and the ability to monitor effect on others; ASD > TD only on emotional control, p’s < .05. Kendall's tau correlation analyses with the full sample indicated
negative associations between RJA proximal and inhibitory control, attention shifting, working memory, and planning, and associations between RJA distal and inhibitory
control (tau’s ranged -.25 to -.32, p’s < .05). When correlations were tested separately in ASD and non-ASD groups, associations between RJA and EF were specific to the
ASD group: inhibitory control was associated with both RJA proximal (tau = -.741, p=.014) and RJA distal (tau = -.684, p=.042).

Conclusions: Findings extend upon prior research demonstrating that RJA is a core difficulty in ASD (e.g., Sigman & Ruskin, 1999) by documenting longitudinal associations
between RJA and EF in ASD. Early difficulties regulating shared attention (RJA) may contribute to later difficulties inhibiting ineffective behaviors. Although associations
between RJA and EF were not observed in the non-ASD group, both RJA proximal and RJA distal were negatively correlated with inhibitory control in the ASD group.
Inhibitory control is positively associated with math and literacy skills (Blair & Razza, 2007). Thus, early intervention targeting RJA among infants at risk for ASD may support
the development of self-regulation and academic achievement.

110.167 Effects of Reciprocal Imitation Training on Brain and Behaviour: A Pilot Randomized Controlled Trial

S. Malik’, C. Oliver', J. Moss?, B. Ingersoll:’, C. Stefanidou®, A. Wainer®, L. Kossyvaki5 and J. McCleery7 , (1)School of Psychology, University of Birmingham, Birmingham,
United Kingdom, (2)University of Birmingham, Birmingham, England, United Kingdom of Great Britain and Northern Ireland, (3)Michigan State University, East Lansing, M,
(4)University of Birmingham, Birmingham, United Kingdom, (5)Autism Assessment, Research, Treatment and Services Center, Rush University Medical Center, Chicago, IL,
(6)School of Education, University of Birmingham, Birmingham, United Kingdom, (7) The Center for Autism Research, The Children’s Hospital of Philadelphia, Philadelphia,
PA

Background:

Reciprocal Imitation Training (RIT) is a play-based developmental-behavioural intervention focused on increasing imitation skills and gesture use, developed to address
social imitation deficits in individuals with autism. Previous research has demonstrated RIT to be effective for increasing spontaneous object and gesture-based imitation.
Objectives:

The current study is an examination of electroencephalographic (EEG) measures of brain activity as potential biomarkers for these intervention effects, in the context of an
external-laboratory replication trial.

Methods:

Participants in this completed Randomized Controlled Trial were 24 children with autism aged 2- to 6-years. An intervention group received 20 sessions of RIT over a period
of 12 weeks, relative to a Wait-List control group. Stratified randomization was conducted utilizing pre-defined chronological age and verbal ability criteria atintake. Pre- and
post-intervention assessments included the verbal portion of the Mullen Scales of Early Learning, the Autism Diagnostic Observation Schedule, and two experimental-
behavioural change measures: Unstructured Imitation Assessment (UIA) and Structured Imitation Assessment (SIA), administered by experimenters who were blinded to
intervention status. Event-related potentials were recorded at post-training utilizing a Rapid Auditory Mismatch paradigm for Human versus Non-Human Action Sound
Processing previously utilized in our laboratory to study children with and without Autism Spectrum Disorder.

Results:

Behavioral effects of RIT were evaluated using a repeated-measures ANOVA, with post-hoc t-tests further comparing baseline scores with scores after 12 weeks. Children in
the intervention group (N =12; M = 11.08, S.D. = 10.4) made significantly more gains in spontaneous imitation measured via the UIA as compared to children in the wait-list
group (N=12;M=6.3,S.D.=9.3),F (1,22) =8.09, p < .01, r]p2 =.27. Follow-up t-tests on the intervention group data further supported this finding, exhibiting a significant
difference between pre-intervention and post-intervention imitation scores, t (11) =-3.1, p = .01. Repeated measures ANOVAs conducted on event-related potentials data
recorded over medial central and medial parietal cortex produced interactions of Participant Group (Intervention, Wait-List) by Stimulus (Human, Non-Human) by Congruency
(Match, Mismatch) which indicated that children in the Intervention group (N = 8) exhibited larger amplitude responses for human stimuli which were preceded by a non-
human stimulus (mismatch) whereas Wait-List participants (N = 7) exhibited larger amplitude responses for human stimuli which were preceded by a human stimulus
(match), F (1,13) =11.45,p < .01, np2 =.47 and F(1,13) =5.59, p=0.02, np2= 0.3 for central and parietal components respectively.

Conclusions:

The current findings produced an external-laboratory replication of previous behavioural intervention effects driven by RIT, providing further experimental evidence for the
effectiveness of RIT for improving socially interactive imitation during unstructured play. The results of the event-related potentials assessment provide further experimental
evidence to suggest that these behavioural effects are associated with increased attentional orienting responses to social stimuli, reflected in increased central and parietal
brain activity in response to human sounds which are not predicted from the preceding context.

110.168 Effort-Based Decision-Making in Adolescents with Autism Spectrum Disorders

M. G. Mosner’, J. Kinard?, S. McWeeny3, C. R. Damiano®, M. R. Burchinal®, H. J. V. Rutherford®, M. T. Treadway7 and G. S. Dichter®, (1)University of North Carolina,
Carrboro, NC, (2)Carolina Institute for Developmental Disabilities, University of North Carolina School of Medicine, Chapel Hill, NC, (3)Psychology, University of Chapel Hill,
Carrboro, NC, (4)University of North Carolina, Durham, NC, (5)Data Management and Analysis Core, Frank Porter Graham Child Development Institute, University of North
Carolina, Chapel Hill, NC, (6)Yale Child Study Center, Yale University, New Haven, CT, (7)Department of Psychology, Emory University, Atlanta, GA, (8)University of North
Carolina, Chapel Hill, NC

Background: The purpose of this investigation is to examine effort-based decision-making in adolescents with autism spectrum disorder (ASD). It is well established that ASD
is characterized by deficits in social cognition, social perception, and social communication. However, there has been recent emphasis on addressing motivational aspects of
social deficits in ASD (Chevallier, Kohls, Troiani, Brodkin, & Schultz, 2012). Although current conceptualizations of reward processing deficits in ASD have focused
specifically on processing of social rewards, evidence suggests that processing of non-social rewards is impaired in ASD as well (Dichter & Adolphs, 2012). Recently, our
research group reported that adults with ASD are characterized by impaired effort-based decision-making in the context of monetary rewards (Damiano, Aloi, Treadway,
Bodfish, & Dichter, 2012).

Objectives: The present study is a downward extension of our previous findings and explores effort-based decision-making in adolescents with ASD. Additionally, effort-
based decision-making in the context of rewards for self versus others will be investigated.

Methods: To date, we have collected data from 15 typically developing controls (TDCs; age M= 14.79,1Q M=109) and 24 high-functioning adolescents with ASD (age
M=14.96,1Q M =97). ASD diagnoses were confirmed with the ADOS-2 and groups were matched on age and gender distribution (p’s>.05). By the date of the IMFAR
conference, we anticipate that we will have collected data from an additional 10 TDCs and 10 participants with ASD. A modified version of the Effort Expenditure for Rewards
Task (EEfRT) was used as a behavioral measure of effort-based decision-making. In this task, participants were provided with the probability of receiving monetary rewards
on a given trial and asked to choose between an “easy task” for a small, stable reward or a “hard task” for a variable but consistently larger reward (Damiano etal., 2012;
Treadway, Buckholtz, Schwartzman, Lambert, & Zald, 2009). In addition, participants were told they were either playing to win money for themselves (“self’ condition) or for a
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hypothetical person on a particular trial (“other” condition).

Results: Analyses examined the proportion of hard task choices in the “self” and “other” conditions. Results revealed a main effect of group such that the ASD group made
fewer hard task choices across both self (p=.014) and other (p=.057) conditions compared to the TDC group. There was no main effect of condition (self vs. other) nor was
there a significant group x self vs. other interaction.

Conclusions: Findings suggest that adolescents with ASD are biased towards less effort expenditure for rewards for themselves and for others. These results stand in contrast
to our previous findings, in which we found that adults with ASD were biased towards more effort expenditure for rewards. Adolescence in particular may be a period during
which reward-based decision-making differs compared to adults (Blakemore, 2008; Rilling & Sanfey, 2011), and these results further highlight that ASD research should be
framed in the context of longitudinal change (Karmiloff-Smith, 1998). Future research in this area will consider younger children with ASD as well as effort expenditure for
more personally relevant rewards in ASD.

Effort Expenditure for Rewards Task (EEfRT)

A B C D E F G
Choose task Time: 5.67
Choosin Hard task: $2.37 3 You You won
forS lfg + Easy task: $1.00 Ready? completed $2.37
Litals Probability: 88% the task!

>

Vicarious version: Schematic diagram of a single trial of the Effort Expenditure for Rewards Task
(‘EEfRT’). A) Subjects begin by seeing a 1s fixation cue. B) Subjects are told whether they are
“Choosing for Self” or “Choosing for Other.” C) Unlimited choice period in which subjects are
presented with information regarding the reward magnitude of the hard task for that trial, and the
probability of receiving any reward for that trial. D) One-second “ready” screen. E) Subjects make
rapid button presses to complete the chosen task for 7s (easy task) or 21s (hard task). F) Subjects
receive feedback on whether they have completed the task. G) Subjects receive reward feedback as
to whether they received any money for that trial.

110.169 Elementary School Impact of Early ABA Intervention

E. Rotheram-Fuller’, K. S. Turner!, H. Park’, D. Martinez', N. L. Matthews® and C. J. Smith?, (1)Arizona State University, Tempe, AZ, (2)Southwest Autism Research &
Resource Center, Phoenix, AZ

Background: Applied Behavior Analysis has been shown to be the most effective intervention methodology for children with ASD (Wong et al., 2015). Although there are
some initial studies that support the long-term effects of early intervention using ABA for this population (Virués-Ortega, 2010), there remain some questions about all of the
ways that intensive early intervention can support children with ASD later in school.

Objectives: This pilot study specifically compared elementary teacher reports of students with ASD who had received early intensive ABA services, relative to students with
ASD who did not receive early intervention.

Methods: This study included 14 students with ASD at various functional levels, who completed diagnostic (ADOS-2), intelligence (KBIT-2), and adaptive skills measures
(Vineland-1l), as well as parent report of previous educational supports and interventions. Nine (64.3%) of these children had previously received intensive early intervention
ABA services. Participants were predominantly Caucasian (57.1%), with 28.6% who identified as Latino, 7.1% African American, and 7.1% Asian. The group had IQ scores
that ranged from 40 to 87, with a mean score of 63.11 (SD=19.70). All children attended one diagnostic visit at a clinical site, and then the teachers of each child were asked
to complete a rating scale on students social and classroom behavior.

Results: There were no significant differences in parent age or education, although this was likely due to sample size. Parents of children receiving ABA services had an
average education level of a Bachelors degree, while parents of children not receiving ABA services had an average level of a high school diploma. Of the nine students who
received early intervention services, 7 (77.8%) were in inclusive regular education classrooms, while all (n=5) students who did not receive early ABA intervention were in
Special Education classrooms. Teacher ratings of students’ social behavior did not differ significantly by group, however, their ratings of children’s classroom behavior was
significantly worse for children who had not received ABA services (M=26.20, SD=3.96), relative to those who had (M=19.88, SD=4.02; t(12)=-2.78, p=0.018).

Conclusions: These preliminary results show that while later social behavior may not be as impacted by early ABA services, classroom behavior is significantly improved for
those with early behavioral intervention. Behavior functioning in classrooms is a key to educational success, and may be an essential factor to allow students to remain in
less restrictive settings.

110.170 Emotion Recognition Patterns from Facial Expressions in Children with ASD: Results from a Cross-Modal Matching Paradigm

0. Golan’, I. Gordon""2, K. Fichman® and G. Keinan®, (1)Department of Psychology, Bar-llan University, Ramat-Gan, Israel, (2)Yale Child Study Center, Yale University, New-
Haven, CT, (3)School of Psychological Sciences, Tel-Aviv University, Tel-Aviv, Israel

Background:

Emotion Recognition (ER) deficits are considered a core characteristic in Autism Spectrum Disorder (ASD). These deficits have been described in specific modalities (e.g.,
facial expressions, voices) as well as in cross modal settings. Although the clinical definitions and experimental evidence point to a global ER deficitin ASD, several studies
also argue for emotion-specific deficits. These conflicting findings raise the question of the specificity of ER deficits in ASD and point to the need for further comparisons of
distinct emotions. In addition, inconsistent findings regarding ER in ASD could be related to paradigm requirements as well as to sample characteristics, such as age or levels
of functioning.

Objectives:

The current study aimed to (1) Assess ER patterns of four distinct emotions: happy, angry, sad and surprisedin children with ASD, compared to typically-developing (TD)
children; and (2) to examine the relative contribution of cues from several perceptual modalities to ER by utilizing a matching paradigm in which cues from 3 different
modalities (verbal, vocal or facial) were presented alongside three options of facial expressions.

Methods:

Twenty nine children with medium to high functioning level ASD (5 girls), aged 8-12, were matched on verbal mental age (PPVT) and gender to a group of 34 TD

children (7 girls), aged 3-6. In the ER assessment, participants were presented with stimuli in three modalities: facial expressions (NimStim database), non-verbal emotional
vocal cues (Montreal Affective Voices), or emotional verbal labels. Each target was presented alongside 3 photos of different facial emotional expressions. Participants were
asked to select the facial expression that matches the emotion presented as target. Each of the four emotions tested was represented by four items, comprising three 16 item
conditions: face-face, voice-face, and word-face.

Results:

Compared to the TD group, the ASD group had lower scores across all modalities, but group differences were most pronounced in the face-face condition, followed by the
word-face and voice-face conditions.

For each of the 4 emotions tested, the ASD group had lower scores than the TD group. Within group comparisons revealed that, whereas in the TD group recognition of
surprise was significantly lower compared to recognition of all other emotions, that were not different from each other, in the ASD group recognition of anger and surprise was
significantly poorer than recognition of sadness and happiness.
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Verbal mental age had an effect on ER, but had no significant interaction with group.

Conclusions:

Our findings demonstrate a developmental delay in the acquisition of ER skills in children with ASD. Deficits were found not only in emotions requiring mentalization, such as
surprise, but also in more basic, situational emotions, such as anger. Our findings regarding the role of modalities in ER, namely that the ASD group seemed to have
succeeded the most in the cross-modal (voice-face) condition, and struggled the most in the within modality (face-face) condition, challenge previous findings on cross-modal
integration difficulties in ASD, and on visual compensatory mechanisms characteristic of ASD.

110.171 Emotional Effects of Ostracism in ASD: A Physiological Approach

E. Trimmer’, S. McDonald?, D. Mathersul® and J. A. Rushby?, (1)University of New South Wales, Potts Point, NSW, Australia, (2)Psychology, University of New South Wales,
Sydney, Australia, (3)University of Pennsylvania, Philadelphia, PA, (4)University of New South Wales, UNSW, Sydney, NSW, Australia

Background: Social exclusion or ostracism is experienced by most people at some pointin their lives. This is even greater for individuals with Autism Spectrum Disorder
(ASD). Individuals with ASD experience difficulties making and maintaining friendships as well as difficulties with social communication, often leading to feelings of isolation
and social exclusion. Very little research has examined the perceptions and emotional experience of individuals with ASD when they are being ostracized.

Objectives: This study aims to explore the emotional and psychophysiological responses to ostracism in individuals with ASD.

Methods: Twenty-five individuals aged 16 or older (21 males; mean age 27 years) with a diagnosis of ASD and twenty-six matched controls (21 males, mean age 26)
participated in an online game of ball tossing, Cyberball. Each participant played two games, both against fictional players: one game in which they were excluded from the
game and another in which they were included and the ball was shared equally between players. Whilst playing, participants’ arousal level was monitored via skin
conductance. Participants were also required to complete a self-report questionnaire about their experience and mood after both games.

Results: Individuals with ASD showed increased arousal compared with controls when playing the game (p <.001), both when excluded and included. Furthermore,
individuals with ASD demonstrated higher levels of arousal when excluded from the game compared with when they were included. Individuals with ASD did not
demonstrate habituation of arousal over the course of the game, as controls did. Psychological responses indicated that individuals with ASD showed similar patterns of
responses to controls and shared the same social needs and mood.

Conclusions: The present findings suggest that, when excluded, individuals with ASD exhibited greater emotional response to the game compared to controls. This would
suggest that they are more sensitive to ostracism and these effects do not dissipate as quickly as controls. However, these elevated physiological effects of ostracism are not
recognised and interpreted as emotionally salient by individuals with ASD.

110.172 Evaluating the Role of Social Approach Behaviors in Language Development
J. Weber!, A. GutierrezZ and M. AlessandriZ, (1)Els for Autism Foundation, Jupiter, FL, (2)University of Miami, Coral Gables, FL

Background:

According to social motivation and social orienting models of autism, decreased social interest leads to less social input and fewer social learning opportunities (Chevallier et
al., 2012; Mundy & Neal, 2001). These models suggest that the ability to initiate and participate in social interactions are important factors in language development.
Research in this area has focused on the role of joint attention in language development however; the current study takes a broad view of social interest and posits that not
only joint attention, but all socially mediated behaviors are important in language development

Objectives:

To evaluate a novel behavioral-coding scheme of social approach behaviors and determine the relationship between social approach behaviors and language development.
Methods:

Thirty-nine children, 3-5 years of age, with ASD who particpated in a completed multisite study comparing pre-school programs were included in the study. The current study
utilized ADOS, PLS4 and MSEL assessments, administered at both the beginning and end of the academic year.

A social approach (SA) coding scheme was devised that used frequency counts of seven social behaviors (gaze to a person, smiling, showing, pointing, giving, vocalizations
and laughing) emitted during an ADOS. These behaviors were coded as being either initiated by the child or occurring in response to the parent or examiner. No distinction
was made on the basis of the function of the behavior. Composite scores of social initiations and responses were used to evaluate the role of these behaviors in both
concurrent language abilities as well as language development over the course of an academic year

Results:

SA rates were correlated with existing measures of social motivation suggesting that SA coding is capturing a similar construct as those of existing measures.

Multiple regression was used to determine the relative contribution of ADOS social affect scores, social initiation rates and social response rates. The model significantly
predicted concurrent receptive language abilities, however, only social responses significantly contributed to this relationship (Table 1). Hierarchical regression was used to
evaluate the role of social initiations and social responses in receptive language development. Both social initiations (A R2 = .054) and social responses (A R2= .076) were
found to significantly contribute to receptive language development.

Equivalent analyses were run for expressive language. Again, only social responses significantly contributed to concurrent expressive language using the multiple
regression model (Table 2). Similarly both social initiations (A R2 = .043; .05) and social responses ((A R2= .034; .053) were found to contribute to expressive language
development as assessed by the PLS4 and MSEL, respectively.

Conclusions:

The SA coding scheme provides an alternative way to quantify behaviors on the ADOS that may be used in treatment development and assessment. Given the relationship
between SA rates and language development, using this coding scheme may provide a way to determine those individual behaviors that lead children to differentially
respond to various interventions. Continuing with this line of research will help parents/professionals determine which types of intervention are most beneficial to children
based on various pretreatment behavioral profiles.
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Table 1

Regression Coefficients and Standard Error for Concurrent Receptive Language Multiple

Regression (PLS4)

Predictor B SEg B
Constant 19.707 6.062

ADOS Social Affect -0.356 0.34 -0.148
Social Initiations 0.95 2711 0.058
Social Responses 3.582 0.966 0.631*
*n < .001

Table 2

Regression Coefficients and Standard Error for Concurrent Expressive Language
Multiple Regression

PLS4 B SEg p
Constant 19.707 6.062

ADOS Social Affect -0.356 0.34 -0.148
Social Initiations 0.95 2.711 0.058
Social Responses 3.582 0.966 0.631*
MSEL

Constant -.624 10.212

Chronological Age 155 145 .109
ADOS Social Affect 150 388 .049
Social Initiations -.155 3.155 -.008
Social Responses 5.981 1.1.35 .833*
*p <.001

110.173 Event-Related Potential and Induced Gamma Study of Facial Expression Processing Deficits in Autism

E. M. Sokhadze', Y. WANG?, A. S. El-Baz®, G. E. Sokhadze* and M. F. Casanova®, (1)Outpatient Clinic, University of South Carolina School of Medicine, Greenville, SC,
(2)State Key Laboratory of Cognitive Neuroscience and Learning,BeidJing Normal University, Beijng, China, (3)University of Louisville, Louisville, KY, (4)Anatomical Sciences
& Neurobiology, University of Louisville, Louisville, KY, (5)Pediatrics and Biomedical Sciences, University of South Carolina School of Medicine, Greenville, SC

Background:

Autism spectrum disorder (ASD) is one of neurodevelopment disorders, which presents with impairments in communication and social skills, and stereotyped, repetitive
patterns of behavior. Disturbances of affective reactivity and innate inability to perceive and respond to the social cues including facial emotional expressions in a typical and
appropriate manner are the hallmark deficits of ASD. There are several theories describing the neurobiology of underlying deficits. The study used event-related potentials
(ERP) and single-trial induced EEG gamma oscillations recording in a modification of a “Theory-of-mind” (ToM) test using facial emotional expression recognition to test
emotional responsiveness in children with autism and typical age-matched children.

Objectives:

Autism is featured by difficulty in decoding affective facial cues. The goal of the study was to find the differences between ASD group (N=19, mean age 16.3, SD=4.9 yrs)
and typically developing children (CNT group, N=21,14.9 yrs, SD= 4.5 yrs) in behavioral (reaction time and accuracy), induced gamma and ERP correlates of processing
emotional information from facial expressions. Children with ADHD (N=14, 14.4 yrs, SD=3.9 yrs) served as a contrast group in induced gamma analysis.
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Methods:

Task had 4 different conditions: either to identify the gender or the emotion of the face. Dense-array EEG was recorded using 128 channel EGI system. The ERP
components analyzed in the study were parieto-occipital N170, frontal P3a, and parietal P3b, while induced gamma oscillations were recorded at 8 frontal and parietal
sites.

Results:

ERP measures yielded following group differences: N170 showed a more negative amplitude in the ASD group than controls when identifying emotional faces (F= 5.66,
p=0.023). The latency of N170 was prolonged in the ASD group ( F=7.54, p=0.01). The ASD group had a larger frontal P3a amplitude as compared to controls when
differentiating emotions (F=5.15, p=0.03). In the emotion recognition conditions, P3b had larger amplitude in autism ( F= 4.17, p=0.049). Induced gamma (35-45 Hz)
oscillations in ASD showed significant differences from controls at all 8 sites of recording in facial emotion discrimination condition (p<0.05).

Conclusions:

The results of the study indicate that more effort is required for an individual with autism to recognize emotion rather than gender from viewing a face. Abnormal processing of
emotional stimuli may provide an explanation for some of the social and communicative deficits observed in autism. The results of the study contributes to better
understanding of possible neurobiological mechanisms resulting in abnormal processing of facial information resulting in deficient social communication and mentalizing
abnormalities in autism spectrum disorders. Analysis revealed larger difference waves in ASD subjects in the N170 component from the occipital cortex and in the P3a
component from the frontal cortex. The parietal P3b measurements also showed a larger amplitude and shorter latency when viewing emotion in autism, representing more
evaluation of one’s performance after a task. The measurement of single trial induced gamma oscillations with advanced alignment technique provides confirmation that
differences exist between how children with autism, and those with typical development process emotional stimuli.

110.174 Examining Ecological Validity in the Use of Eye-Tracking for Toddlers with Autism Spectrum Disorders

A.Navab', T. Vernon', J. Bradshaw?, E. J. Horowitz!, A. Barret, J. Ko®, S. Offman’, J. Gong’, A.C. Voos', T. German' and R. L. Koege/’, (1)University of California, Santa
Barbara, Santa Barbara, CA, (2)Marcus Autism Center, Emory University, Atlanta, GA, (3)Koegel Autism Center, University of California Santa Barbara, Santa Barbara, CA

Background:

A growing body of eye-tracking literature demonstrates that when compared to TD controls, toddlers with ASD exhibit decreased attention towards socially salient stimuli and
increased fixation on non-social stimuli (Pierce et al., 2015; Shic et al., 2011). The degree of deviation away from a typical gaze pattern appears to be a reliable measure of
autism severity and holds promise as a potential diagnostic tool (Jones et al, 2008; Rice et al, 2012). However, there is currently little known regarding how eye-tracking task
performance relates to preferential gaze during naturalistic interactions with caregivers. Such lines of inquiry may elucidate the ecological validity of eye-tracking data as a
social engagement predictor in the real world—especially within the context of crucial interactions with caregivers that may serve as fundamental agents of change during
early intervention efforts.

Objectives:

The current study presents data from an intervention study using eye-tracking as an indicator of social motivation prior to treatment onset among toddlers with ASD. Baseline
levels of preferential looking were compared to TD toddler performance. Eye-tracking preferential looking was also compared to behavioral performance on measures of
autism symptomology (ADOS) and gaze during parent-child interactions in a structured laboratory observation (SLO).

Methods:

Participants included toddlers with ASD (18-54 months) and TD controls. Children viewed a social versus non-social preference paradigm modeled after the social
preference task adapted from Pierce et al. (2011). Six 5s videos depicted clips of social interactions presented side-by-side with clips of non-social geometric patterns.
Differential looking scores (DLS) for preference across videos were calculated and compared within and between groups. Analyses included associations between DLS and
ADOS social affective scores and gaze toward caregiver during the SLO.

Results:

An independent samples t-test revealed that ASD toddlers preferentially gazed at non-social stimuli significantly more than TD controls (T=2.6, p<0.05). This lower mean
social preference ratio found in the ASD group was moderately associated with ADOS severity of social impairment. No relationships were found between non-social
preferential eye-tracking looking behavior and gaze to caregiver during the SLO.

Conclusions:

The data suggest that compared to TD controls, toddlers with ASD displayed a preference for non-social eye-tracking stimuli that predicted severity of social affect symptoms.
Findings also revealed that participants’ preference for non-social eye-tracking stimuli did not predict decreased gazing to caregivers during the SLO. Different eye-tracking
paradigms may be better suited for unique functions. The task used in this study appears to be a strong indicator of symptom severity, but alternative paradigms may be
better suited as a metric of real world social performance. In the future, naturalistic social paradigms may need to be explored as a method for predicting ecologically valid
social behaviors in the real world (e.g. looking behaviors, joint attention). Social looking behaviors appear to be influenced by motivational interactions with a caregiver and
may be a responsive target to early intervention efforts. Additional post-intervention data may enhance these findings and reveal how social motivation may be a prognostic
indicator for treatment outcome for toddlers with ASD.

110.175 Examining the Relationship Between Social Engagement, Self-Esteem, and Self-Perceived Popularity in Adolescents with Autism Spectrum Disorder
E. Kutasevich, J. W. Yang?, E. Veytsman® and E. A. Laugeson®, (1)Psychiatry, UCLA Semel Institute for Neuroscience and Human Behavior, Los Angeles, CA, (2)The Help

Group-UCLA Autism Research Alliance, Sherman Oaks, CA, (3)Psychiatry and Biobehavioral Sciences, UCLA Semel Institute for Neuroscience and Human Behavior, Los
Angeles, CA

Background:

Popularity is often thought to be an important assessment of self-esteem, as well as social standing for adolescents (Boutot 2007). Social acceptance seems to be a predictor
of future social functioning throughout adolescence, and later into adulthood (McElhany, Antonishak, Allen 2008). Perhaps due to lack of social skills, adolescents with
autism spectrum disorder (ASD) are rarely perceived as popular by their peers (Boutot 2007). Research suggests that adolescents with ASD experience greater peer
rejection and poorer friendship quality (Reichow & Volkmar 2010), resulting in less social engagement, which is a key necessity for adolescents with ASD (Conn 2014). With
increased expectations to include youth with ASD into mainstream classrooms, there has been an increased need for social inclusion (Owen-DeSchryver et al. 2008);
however, research suggests that youth with ASD integrated into general education settings often demonstrate poor quality of social interactions with peers (Owen-
DeSchryver et al. 2008). Studies also suggest that when integrated into general education settings, adolescents with ASD are at an increased risk for peer rejection as well
as social isolation (White, Koenig, & Scahill 2006). Although poor self-esteem and social standing might easily influence social interactions with others, the relationship
between self-perceived popularity, and self-esteem more broadly, has yet to be examined in relation to social engagement in adolescents on the autism spectrum.
Objectives: The purpose of this study was to investigate the relationship between self-esteem, self-perceived popularity, and social engagement among adolescents with
ASD without intellectual disabilities.

Methods: Participants included 322 males and 87 females ranging from 11-18 years of age (M=13.75, SD=1.86) who presented for social skills treatment through the UCLA
PEERS® Clinic. To understand the relationship between self-esteem, popularity, and social engagement, teens completed the Piers-Harris Self-Concept Scale-Second
Edition (PHS-2; Piers, & Herzberg 2002), which measures perceived self-esteem, including self-perceived popularity, and the Quality of Socialization Questionnaire (QSQ;
Frankel & Mintz 2008), which assesses frequency of hosted and invited get-togethers with peers. Pearson correlation coefficients were calculated to examine the relationship
between self-reports on the PHS-2 and the QSQ.

Results: Results indicate that greater number of hosted get-togethers on the QSQ are associated with higher levels of self-perceived physical attractiveness on the PHS-2
(p<.001). Moreover, frequency of invited get-togethers on the QSQ is associated with higher levels of self-perceived popularity (p<.001) and physical attractiveness on the
PHS-2 (p<.001).

Conclusions: These findings reveal a relationship between self-esteem and social engagement among adolescents with ASD. Results suggest that greater self-perceived
popularity and physical attractiveness is associated with greater social engagement with peers. Future research targeting increased self-esteem in youth with ASD might
focus on interventions to increase social engagement as another mechanism to improve overall self-concept. With the trend to include adolescents with ASD in general
education classrooms, interventions aimed at increasing social engagement in natural social settings, where youth with ASD are often socially isolated (White, Koenig, &
Scahill 2006), may not only provide a means for improved social interaction, but may in turn increase self-esteem.
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110.176 Exploring Levels of Self-Reported Sympathy and Distress in Individuals with Autism

R. Holt", J. Upadhyayz, P. Smith®, C. Allison®, R. NewmanZ, T. Boardman?, B. Chakrabarti* and S. Baron-Cohen®, (1)Autism Research Centre, Department of Psychiatry,
University of Cambridge, Cambridge, United Kingdom, (2)University of Cambridge, Cambridge, United Kingdom, (3)Autism Research Centre, University of Cambridge,
Cambridge, United Kingdom, (4)School of Psychology & Clinical Language Sciences, University of Reading, Reading, United Kingdom

Background: Difficulties with aspects of social interaction, including empathy, comprise a core symptom of autism spectrum conditions (autism). Sympathy is considered an
aspect of empathy involving both cognitive and affective empathy components.

Objectives: Here we present data from a new task of self-reported sympathy and personal distress. Aims: 1) To examine group differences between those with and without
autism; 2) To examine sex differences within the autism and control groups; 3) To test for any association between the sympathy task, measures of personal distress, with the
Empathy Quotient (EQ).

Methods: Participants with autism (93 males; 161 females) and controls (40 males, 93 females) took part in an online survey via the Autism Research Centre or Cambridge
Psychology websites. Participants completed a task where they were asked rate 80 images according to the amount of sympathy they had for the individual and the personal
distress they felt. The images consisted of emotionally distressing and non-distressing control images. Participants also completed the EQ and Autism Spectrum Quotient
(AQ) questionnaires.

Results: Significant differences (p < 0.001) were found between the autism and control groups for both self-reported sympathy and distress, with participants with autism
giving lower ratings than controls. When analysing the data from males and females independently the difference between females with autism and control females (p<.001)
was more pronounced. Males with autism gave significantly lower sympathy ratings compared to controls (p=.039) but there was no significant difference for distress ratings.
Typical females scored significantly higher than typical males in both sympathy (p=.001) and distress (p=.011). However sympathy and distress ratings did not differ
significantly by sex in the autism group. EQ showed positive correlations with sympathy (r=.332) and distress scores (r=.403).

Conclusions: Using a new measure to assess levels of self-reported sympathy, this study showed that both males and females with autism gave lower ratings of sympathy
when viewing people in distressing scenarios, compared to controls. Females with autism also reported lower levels of distress. Task ratings were correlated with self-
reported scores of empathy, providing some validation for this task. The absence of the typical sex difference in autism confirms a pattern seen on other measures of sex
differences in empathy. The findings provide further evidence of empathy performance in autism. This task could be useful tool in assessing sympathy as itis less dependent
on language ability compared to some other measures. Future research could analyse performance in different subgroups and test physiological arousal to distressing
scenarios as another index of how people with autism are different in their experience of sympathy. These results should not be taken to indicate that people with autism are
uncaring, as there is considerable evidence that they do care; only that their processing of emotional cues in distressing scenes does not elicit the same level of self-reported
sympathy or distress.

110.177 Exploring the Mechanisms Underlying Reduced Emotion Contagion in Autism Spectrum Disorders

D. M. Berry’ and A. H. Osborn?, (1)School of Psychology, Keele University, Staffordshire, United Kingdom, (2)School of Life Sciences, Keele University, Staffordshire, United
Kingdom

Background: Why is laughter ‘contagious’ and why might it be less contagious for people with autism spectrum disorders (ASD)? Typical adults often find certain emotional
expressions contagious, particularly laughter. Observing someone laughing frequently results in the observer reciprocating laughter, even if the reason for the original
laughter is unknown (Dimberg, 1982). This emotion contagion is suggested to have developed to serve a social function, bonding individuals involved in an interaction
(Provine, 2005). Emotion contagion is thought to involve three processes: 1) a physiological response via the sympathetic nervous system 2) internalisation of the observed
emotion in the form of a perceived change in subjective mood 3) mirroring the observed emotion by imitating the expression (laughing back).

Objectives: Recent research and numerous case reports suggest that people with ASD are less likely to demonstrate emotion contagion than typical people (Helt, Eigsti,
Synder & Fein, 2010) but the reason for this reduced emotion contagion is unknown. The objective of the present research was to identify which of the three processes
involved in emotion contagion is impaired in ASD by measuring physiological responses, changes in subjective mood, and time spent mirroring emotions, in adult
participants with ASD compared to matched controls.

Methods: Twenty-two participants with ASD (20 males; Mean age = 22.2 years) were matched with 22 controls (20 males; Mean age = 21.1 years) on gender, age and
National Adult Reading Test score. Participants viewed three naturalistic video montages of strangers laughing, yawning and crying. Physiological responses to the videos
were measured using galvanic skin conductance recording throughout viewing. Internalisation of emotions was measured by comparing pre-and post-video questionnaire
responses, in which participants rated their subjective moods. Mirroring was measured by video recording and subsequently coding the amount of time participants spent
reciprocating the observed emotion using their facial expressions.

Results: The three processes were analysed separately using 2 (ASD, controls) x 3 (observing laughter, yawning, crying) mixed ANOVAs. Participants in the ASD group
showed comparable skin conductance responses to controls while observing emotional expressions (p>.05). However, they were significantly less likely to perceive changes
in their own emotions as a result of viewing emotional expressions (p<.01) and they also spent significantly less time than controls mirroring the observed emotions through
their facial expressions (p<.001). This was particularly true for laughter, where the largest discrepancies between the ASD and control groups were found (p<.001).
Conclusions: Participants with ASD showed the same physiological reactions as controls to observing emotional expressions, which suggests a typically functioning
sympathetic nervous system. However, they were significantly less likely to internalise or mirror these expressions, particularly laughter. Emotion contagion is thought to
foster social cohesion, and sharing positive emotions may promote strong positive bonds between individuals. Consequently, this reduced emotion contagion in people with
ASD, particularly noticeable for laughter, is likely to further impede social relationships, which may already be difficult.

110.178 Exposure to Elements in Fetal and Early Postnatal Periods and Autistic Traits

M. Arora’, K. Tammimiesz, C. Gennings’, C. M. Willfors3, A. Reichenberg4 and S. Bo/tea, (1)Preventive Medicine, Mount Sinai School of Medicine, New York, NY,
(2)Karolinska Institutet, Stockholm, Sweden, (3)Department of Women’s and Children’s Health, Pediatric Neuropsychiatry Unit, Karolinska Institutet, Stockholm, Sweden,
(4)Mount Sinai School of Medicine, New York, NY

Background: Environmental factors likely play an important role in the etiology of autism, but are understudied. Of the many possible environmental risks, fetal and early
childhood exposure to toxic metals as well as deficiencies of nutritional elements are interesting candidates for investigation as they have been associated with several
adverse developmental outcomes.

Objectives: Using a novel tooth matrix biomarker this study examined exposure to multiple elements in relation to autistic traits.

Methods: Participants are members of the Roots of Autism and ADHD Twin Study in Sweden, a population based case-control twin sample recruited from nation-wide
registries in Sweden. We used newly developed tooth matrix biomarkers to establish detailed temporal profiles of multiple metal toxicants and essential elements over the
prenatal and early postnatal periods. Autistic- traits were assessed using the Social Responsiveness Scale-2 (SRS-2).

Results: From the Roots of Autism and ADHD Twin Study Sweden 51 members contributed teeth samples. Manganese was inversely associated with SRS-2 (r =-0.3 to -0.5),
with this association being significant over the pre- and postnatal periods, suggesting that deficiencies are associated with increasing autistic symptomatology. A significant
inverse association of zinc with SRS-2 was also observed in the third trimester. The relationship of other elements, including lead and copper, and SRS-2 severity, is currently
undergoing and will also be presented.

Conclusions: Prenatal and early postnatal uptake of multiple metal toxicants and essential elements contributes to individual differences in autistic traits. Prenatal and early
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life excess or deficiency of elements may contribute to autism risk.
110.179 Gaze Following Atypicalities in Children with Autism: The Role of Motivation
E. Thorup, J. L. Kleberg and T. Falck-Ytter, Uppsala University, Uppsala, Sweden

Background: Although impairments in joint attention are common in ASD, several studies have found intact gaze following accuracy. In a recent study (Falck-Ytter et al,
2014), we found that typically developing (TD) children displayed a first fixation duration (FFD) bias towards an object being attended to by another person, as compared to
an unattended object. In an ASD-sample, no such FFD bias was found. This suggests that the FFD measure might detect subtle gaze following atypicalities that are not
reflected by the more common accuracy measure. Given the explorative nature of the previous study, independent replication is required. More knowledge about the
mechanisms underlying the altered response in ASD is also needed.

Objectives: The aim of the present study was twofold. First, we wanted to replicate the previous finding of a weaker processing bias for attended vs. unattended objects in
ASD as compared to TD-children. Second, we aimed to explore the potential role of motivational factors.

Methods: The study included a group of high functioning children with ASD (n = 16, mean age = 81.6 months) and a group of typically developing children (n = 18, mean age
= 73.6 months). Using eye tracking technology, the children’s gaze patterns were recorded as they watched videos of a model looking at one of multiple objects. In the
Circumscribed Interest (Cl) condition, the objects were model trains and toy cars (common circumscribed interests, expected to be particularly motivating for children with
ASD). The objects in the non-Cl condition were plants. Two measures were used: (1) Gaze following accuracy was measured as a difference score (DS) with the number of
incongruent gaze shifts subtracted from the number of congruent gaze shifts; (2) FFD bias was measured as a DS with the mean FFD at the unattended objects subtracted
from the mean FFD at the attended object.

Results: The groups did not differ in terms of gaze following accuracy in neither condition, and no interaction effect was found (p:s > 0.05). More importantly, the previous
finding of a reduced FFD bias for attended objects in ASD was replicated in the non-Cl condition (p < 0.05). However, in the Cl condition, no group difference was found. A
2x2 ANOVA confirmed that the manipulation modulated the responses differently in the two groups (p < 0.05).

Conclusions: The previously found greater FFD bias for attended objects in a TD- as compared to ASD-sample was replicated in the non-Cl condition, suggesting that the
FFD measure reliably tracks gaze following atypicalities in children with ASD. However, no group difference was found in the Cl-condition, showing that the altered FFD
response in ASD does not generalize across all object types. Rather, this demonstrates that when objects known to be particularly interesting for children with ASD are
included, the performance of these children does not differ from that of their typically developing peers. This finding speaks to the importance of motivational factors in joint
attention behaviors in ASD.

110.180 Gender As a Moderator of the Association Between Social Responsiveness and Cognitive Ability for Children with Autism
J. L. Irwin and M. Beeghly, Psychology, Wayne State University, Detroit, Ml

Background: The male-female ratio for autism is 4-5:1 (Fombonne, 2011). Consequently, most autism research has focused on males, and the female autism phenotype is
poorly understood. Also understudied is whether social responsiveness contributes to cognitive performance among children with autism, and whether gender moderates
these associations.

Objectives: The aims of the current study were to evaluate whether male and female children with autism vary in cognitive profiles, whether social responsiveness contributes
to cognitive functioning, and whether gender moderates these associations.

Methods: A sample of individuals with ASD (N=217, 53% male) was derived from the National Database for Autism Research. Cognitive profiles were evaluated using the
DAS-Il School Age (standard scores), and social functioning with the Social Responsiveness Scale (t-scores). Gender moderation was analyzed using the PROCESS macro
for SPSS. Expectation maximization was used to address missing data.

Results: In separate analyses for each outcome/predictor pair (see Table 1), gender significantly moderated the association between 1) social motivation and general
conceptual ability (adjusting for age); 2) social cognition, social communication, social motivation, autistic mannerisms and verbal IQ (adjusting for nonverbal IQ); and 3)
social motivation and nonverbal IQ (adjusting for verbal Q). For 1) and 2), the slope of each interaction was significant only for females, and for 3), the slopes for males and
females were significant and in opposing directions (see Table 2).

Conclusions: Results show that the cognitive and social phenotype for females differs from that of males, underscoring the need for greater attention to females in autism
research. Findings also demonstrate the utility of evaluating social as well as cognitive functioning in this population, and suggest that interventions for children with autism
should consider gender differences in cognitive and social ability.

Acknowledgments: Data used in the preparation of this abstract reside in the NIH-supported NIMH Data Repositories, specifically in the National Database for Autism
Research. Collection IDs and submitters are available upon request.
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110.181 High and Lower Order Supported Joint Attention in Autism and Typical Development

A. M. Abdelaziz!, M. Wagner?, D. A. Fein® and L. Naigles®, (1)University of Connecticut, Mansfield Center, CT, (2)Literatures, Cultures, and Languages, University of
Connecticut, Storrs, CT, (3)Psychology, University of Connecticut, Storrs, CT, (4)University of Connecticut, Storrs, CT

Background:
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Joint attention (JA) (i.e. the child and caregiver alternate between each other and an object) has been found to play a role in the language development of typically
developing (TD) children, as well as children with ASD (e.g. 6). JA behaviors are generally impaired in children with ASD (e.g. 3, 4, 5, 7). However, more recent analyses of
caregiver-child interactions have revealed that children with ASD participate in Supported Joint Engagement (SJE), in which the caregiver influences the child's object play,
but the child engages with the caregiver without visually referencing him/her (1). Bottema-Beutel et al., (2014) also reported that by dividing SJE into Higher order (HSJE; the
child responds by reciprocating and collaborating with the caregiver) and Lower order (LSJE; the child responds without reciprocal or collaborative exchange with the
caregiver) types, HSJE predicted later social communication and expressive language in children with ASD. However, less is known about the relative proportions of time in
which children with ASD participate in different types of social interactions and the nature of SJE activities in TD children.

Objectives:

We extend the paradigm of Bottema-Beutel et al. (2014) to a new sample of children with ASD, compare them to TD children, and investigate the amount of time TD children
and children with ASD engage in episodes of SJE and JA.

Methods:

The sample includes 15 children with ASD (ASDya ge = 34.93 months, 12 males), and 15 TD children ( TDyaage = 19.82 months, 13 males), who were recorded at 3 visits, 4
months apart, and matched on language level (raw scores) (M ASDyyieneL = 16.44(6.22), M TDyyjeneL = 20.35(5.70)) at visit 1. Children and their parents engaged in 30-
minute play sessions, which were coded for amount of time spentin HSJE, LSJE and JA episodes.

Results:

Figure 1 presents the mean episode durations of all TD children and children with ASD across the 3 visits. The TD children were engaged with their caregivers for
approximately 77% of the play session whereas the children with ASD were engaged for 67% (p = .15). TD children spent more time in JA episodes than children with ASD (p
=.006), whereas children with ASD spent more time in LSJE episodes than the TD children (p = .005). Interestingly, children with ASD spent approximately one-third of the
play session engaged within JA episodes.

Conclusions:

Contrary to earlier findings, children with ASD participated in several different types of social interactions with their caregivers for about two-thirds of the play session, with
considerable amounts of time spentin JA, LSJE, and HSJE. All three types of interactions were also observed in the TD group, although as expected the duration of JA
episodes was longer, and LSJE episodes, shorter. These findings warrant further investigation into the predictive value of each interaction type for later development, as well
as the more detailed examinations of the nature of the children’s and caregivers' activities.
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110.182 How Do People with Autism Spectrum Disorder (ASD) Perform on the Ultimatum Game? Using Game Theory to Study Social Decision Making in ASD

C. Cheung’, K. Woodcock?, D. H. H. Skuse® and W. Mandy“, (1)Clinical Psychology, UCL, London, United Kingdom, (2)Psychology, Queens University, Belfast, Belfast,
United Kingdom, (3)Institute of Child Health, London, United Kingdom of Great Britain and Northern Ireland, (4)University College London, London, United Kingdom

Background: This research seeks to elucidate how people with ASD behave in real-world social situations, by studying social decision making, herein defined as the
capacity to attend to, process, interpret and act upon information to inform spontaneous, effective interpersonal behaviour. Game theory researchers working in behavioural
economics have developed psychometrically sound, ecologically valid tools for measuring social decision making, but these have rarely been used to study the strengths
and difficulties of people with ASD. This study investigated social decision-making in ASD using a game theory task called the Ultimatum Game (UG), which is an interactive
bargaining task measuring reciprocal responses to social norm violations and unfairness. In the UG, a sum of money, for example £10, is to be divided between two players —
William and Mary. William chooses how to share the money, for example making a fair offer (£5) or an unfair offer (e.g. £2) to Mary. Mary can then decide whether to accept or
reject William’s offer. If she accepts, both parties will each receive the agreed share of the money. If she rejects, neither will receive anything. The “ultimatum” refers to the
take-it-or-leave-it offer in the game.

Objectives: We sought to discover whether young people with high-functioning ASD showed atypical performance on the UG, compared to controls, both in terms of the
proposals they made, and their decisions about whether to accept unfair offers. We also investigated whether elements of cognition associated with ASD (namely, difficulties
with theory of mind, emotion regulation and executive function) predicted suboptimal performance on the UG.

Methods: Twenty young people (aged 11 to 17 years) with ASD and an IQ in the normal range participated in the UG, which was delivered as a computerized task. Their
behaviours as proposers of offers, and their responses to offers (including unfair offers) were measured. Participants also completed measures of theory of mind, emotion
regulation and executive function, and parents completed a questionnaire on EF. Two typically developing comparison groups were used, one matched on chronological
age (n=20) and the other matched on developmental age (n=20).

Results: Young people with ASD proposed significantly fewer fair offers to their opponents in the UG, but did not differ from controls in their responses to unfair offers. In the
ASD group, participants with better theory of mind were more likely to propose fair offers. Participants with better executive function — especially those with better emotional
control and behavioural regulation — accepted more unfair offers.

Conclusions: Young people with ASD demonstrated preserved aspects of SDM in a 'reactive’ social context, which appeared to recruit executive functioning, especially
emotional control and behavioural regulation. They differed to their TD peers when behaving in a 'proactive’ social situation, which seemed to depend partly on theory of
mind abilities.

110.183 How Social Others Form First Impressions of Adults with Autism Spectrum Disorder

D. J. Faso', K. E. Morrison® and N. J. Sasson®, (1)University of Texas at Dallas, Allen, TX, (2)The University of Texas at Dallas, Dallas, TX, (3)University of Texas at Dallas,
Richardson, TX

Background: Firstimpressions are rapidly formed and assert long-term influences on social preferences and behavior. Whether firstimpressions of adults with autism
spectrum disorder (ASD) differ from those made of typically-developing (TD) adults, and the factors underlying their formation, is not well understood. Highlighting aspects of
social presentation in ASD that affect evaluation by potential social partners may ultimately be used to mitigate social interaction impairments in ASD by educating social
others about behavioral differences in ASD and inform ASD adults about these perceived differences.

Objectives: The ongoing project obtained firstimpressions from TD adults observing real-world behavior of adults with ASD, as well as TD comparison participants. We
examined how specific information channels (i.e., visual cues, audio cues, and speech content) drove impression formation of adults with ASD across a range of personality
traits and whether these impressions were associated with intentions to socially engage with the observed individual.

Methods: 147 TD observers, blind to the diagnostic status, rated twenty ASD adults and twenty TD comparison adults matched on gender, age, ethnicity and IQ engaging in a
social presentation task. The first 10s of dialogue produced by participants was extracted to produce stimuli depicting five different presentation modalities: (a)audio content
only, (b)video content only, (c)a written transcript of speech content, (d)a static frame, and (e)the full 10s clip with audio-visual. Observers gave firstimpressions across six
character traits (attractiveness, intelligence, trustworthiness, likability, awkwardness, dominance) and indicated their intent to socially engage with the participant.

Results: A 6(traits) X 5(modality) X 2(group) mixed-model ANOVA revealed the ASD group was rated as more awkward, less attractive, less dominant, and less likeable than
the TD group (all p’s<.01), with no difference on trustworthiness or intelligence. A three-way interaction between group, modality, and trait (F(20,760)=3.06, p<.001) showed
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that group differences largely persisted across the audio, video, static frame, and audio-visual modalities, with no group differences found for the transcript condition except
for on awkwardness. Likeability was the strongest correlate with intent to socially engage for both groups (r=.88, ASD; r=.89, TD); however, awkwardness more strongly
related to observers intent to socially engage with the ASD group (r=.560) compared to the TD group (r=.242), a significant difference using an r-to-z transformation (p=.004).
Future factor analytic approaches (i.e., Correspondence Analysis) will examine how firstimpression ratings of each trait is distributed across the specific presentation
modalities, and whether patterned profiles distinguish the ASD and TD groups.

Conclusions: Adults with ASD are generally perceived less favorably compared to TD matched comparison adults, except for ratings of intelligence and trustworthiness.
These patterns were consistent across audio, video, static image, and audio-visual conditions, but not for the transcript of the speech content. This failure to find differences in
the transcript conditions suggests that the content ASD adults choose to discuss does not seem to drive initial impression formation, rather all audio/visual social presentation
cues appear to be similarly influential. Findings are pertinent for exploring situations where ASD adults are interacting with a novel social partner (e.g., job interview).

110.184 Humor on the Autism Continuum
M. Brosnan' and P. Welsh?, (1)University of Bath, Bath, United Kingdom, (2)Bathspa University, Bath, United Kingdom

Background:

Autism Spectrum Disorder (ASD) is defined in part as a deficit in social communication and interaction. Humor can be key to developing and maintaining social relationships,
referred to as a ‘social lubricant’ or a ‘social glue’. Asperger drew attention to a ‘humorlessness’ in ASD, although also noting competence in wordplays. Subsequent
research has suggested a preference in people with ASD for humor such as wordplay or slapstick, which do not necessitate taking the perspective of others. Additionally,
recent theories of humour have proposed different styles of humour, namely socially-adaptive positive humour styles and socially-maladaptive negative humour styles.
Objectives:

To identify if those with higher levels of autistic traits from a general population and those with a diagnosis of ASD demonstrate a deficit in the appreciation of positive humour
specifically (contrasted with negative humor). To explore differences in the preferences for different types of humor in ASD.

Methods:

Three studies were conducted. 1) Autistic traits were assessed in a general population (n=163) and contrasted with positive and negative: a) humor styles, b) humor
experiences, and c) humor preferences. 2) A group diagnosed with ASD (n=16) were compared with a Typically Developing (TD, n=16) group to explore differences in
positive and negative: a) humor experiences, and b) humor preferences. 3) A group diagnosed with ASD (n=26) were compared with a Typically Developing (TD, n=75)
group to explore differences in a) humor preferences, and b) the perceived humor of five comedic principles (Concept-based; Character-based; Slapstick; Exaggeration &
Escalation; Wordplay).

Participants completed the Autism Quotient and the Humor Styles Questionnaire (Study 1), the Humour Experiences Questionnaire and rated comedy clips for perceived
humor (all studies).

Results:

In Study 1, higher AQ scores significantly and negatively correlated with positive humour style and positive humor experiences (controlling for gender). There were no
correlations between AQ and negative humor style and negative humor experience. There was a trend for higher AQ to correlate with finding both positive and negative
humor less funny.

In Study 2, there were no significant group differences in positive or negative humor experiences. The ASD group reported that the positive humor was significantly less funny
than the control group. There were no group differences in the perceived funniness of negative humor.

In Study 3, the ASD group reported significantly less positive humour experiences than the control group with no differences in negative humor experiences (no gender
differences). The ASD group reported that the clips demonstrating 1) Wordplay and 2) Character-based comedic principles were less funny than the control group, with no
differences in the ratings of the other comedic principles.

Conclusions:

Taken together, the results suggest a diminished preference for, and experience with, positive humor associated with higher levels of autistic traits (including those with a
diagnosis of ASD) which does not extend to negative humor. This is pertinent as positive humor if argued to be socially adaptive and facilitate social relationships. There is
also evidence that humor is often rated as less funny by those with high autism traits and ASD.

110.185 Imitation Impairments in Autism Spectrum Disorder: A Social Motivation or Motor-Execution Problem?
L. Cheteuti’, K. Hudry", M. Grant” and G. Vivanti’?, (1)Olga Tennison Autism Research Centre, Melbourne, Australia, (2)Victorian ASELCC, Melbourne, Australia

Background: Imitation is an important early developmental skill; it provides a means to acquire practical knowledge and to practice and develop interpersonal skills (e.g.,
Munson, Meltzoff, & Dawson, 2006). Imitation deficits are a characteristic feature of autism spectrum disorder (ASD) and, while several explanatory theories have been
proposed, the mechanisms underlying these difficulties remain unclear (Edwards, 2014).

Objectives: Within a mixed quasi-experimental and individual differences design, this study examined the contribution of reduced social motivation and motor-execution
difficulties for propensity to imitate among children with ASD.

Methods: Among 55 child participants — 35 with ASD, 20 typically developing (TD) — a novel imitation task was delivered via . This included four experimental conditions
arising from manipulations of social and motor domains; to-be-imitated actions were presented by a social and an asocial model, and under conditions of low- (single action)
and high motor-demand (multiple actions in sequence). Imitative performance in each condition was coded such that higher total score indicated more accurate imitation.
Several standardized assessments were also conducted; fine motor coordination was assessed using the Vineland Adaptive Behavior Scales (VABS-II; Sparrow, Cicchetti, &
Balla, 2005) and Mullen Scales of Early Learning (MSEL; Mullen, 1995), and social motivation was assessed among children with ASD using the Autism Diagnostic
Observation Schedule, Social Affect domain (ADOS-2 SA; Lord et al., 2012).

Results: There was a nonsignificant trend towards overall reduced imitation by children with ASD vs. TD children. Imitative performance was significantly better in the low-
relative to high motor-demand condition, for each group with no between-group differences in performance in either motor demand condition. There were no between-group
imitation differences in response to the social vs. asocial model. However, a significant three-way interaction term revealed that children with ASD imitated more poorly during
the high- relative to low motor-demand condition, when demonstration was by a social model. Among children with ASD, propensity to imitate was not associated with ADOS-
2 SA score, and showed a conflicting pattern of correlations with fine motor skills as assessed via the MSEL (significant positive association) and VABS-II (no significant
association).

Conclusions: While there was a trend for poorer imitation by children with ASD, the lack of clear group differences on this novel task of spontaneous imitation did not provide
robust replication of previously-reported imitation deficits in this population. Moreover, findings of a) a lack of between-group differences in imitation in response to a social
vs. asocial model, and under conditions of low- vs. high motor-demand, and b) nonsignificant correlations between imitation performance and standardized measures of
sociability and fine motor skill suggest that neither social motivation nor motor-execution capacities decisively underpin the propensity to imitate by children with ASD.
Interestingly, these data suggest that imitative performance in ASD may arise from a complex interplay between these factors, as imitation was poorer for children with ASD
as both the social-processing and motoric task demands increased. Further research is warranted to understand precisely how social motivation and motor execution
capacities combine to influence spontaneous imitation in ASD.

110.186 Increased Eye Contact during Conversation Versus Play in Children and Adolescents with ASD

R. M. Jones’, A. Hamo', C. Carberry’, E. Komarow', A. Southerland?, C. A. Bridges?®, S. Nay?, E. Stubbs®, J. M. Rehg?, A. Rozga® and C. Lord’, (1)Weill Cornell Medical
College, White Plains, NY, (2)Georgia Institute of Technology, Atlanta, GA

Background: Atypical eye contact is a diagnostic hallmark of Autism Spectrum Disorder (ASD). Individuals with ASD typically make less eye contact overall than those who
are typically developing (TD). Research on TD children suggests eye contact is limited during free-play interactions highlighting the importance of context for eliciting eye
contact (Arnold et al., 2000). To date, there is limited research comparing the amount of eye contact across different contexts in ASD, which may be important for interpreting
social communication behavior in a clinical setting.

Objectives: To determine if the amount of eye contact differs during distinct aspects of social interactions, specifically interactive play compared to conversations. We
hypothesized that the amount of eye contact with an examiner would be less during play than during conversation segments in ASD.

Methods: 26 children and adolescents with ASD (M = 8.5 years, 5-17 years) completed the Brief Observation of Social Communication Change (BOSCC) assessment. The
BOSCC is a 12-minute clinician-subject interaction that consists of two 5-minute play segments with a standardized set of toys, separated by a 2-minute conversation
segment. The BOSCC was recorded via Pivothead Kudo glasses that are worn by an examiner. They contain an outward facing camera and readily capture the child’s face
and shifts in eye gaze to the examiner. The duration of eye contact was manually coded using ELAN, a video annotation software, to capture eye contact duration by the
millisecond in both play and conversation. Proportions of eye contact with the examiner were calculated by dividing the duration of eye contact with the examiner by the total
time for the play segment versus the conversation. A subset of 8 individuals had a second BOSCC session four weeks after the first session. Repeated Measures ANOVAs
determined 1) differences in the duration of eye contact during play versus conversation; 2) stability across time in the duration of eye contact in participants who had two time
points and 3) the impact of age, cognitive abilities (VIQ, NVIQ) and autism symptom severity (ADOS CSS) on eye contact duration in the two segments.

Results: The duration of eye contact was significantly greater during conversation as compared to play (p < 0.001, Mean Play = .05, Mean Conversation = .28). There was no
significant interaction with age, severity of autism symptoms, NVIQ, or VIQ. Similarly, children made more eye contact during conversation versus play across two time points
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(p < 0.001) with no significant difference between the two time points, highlighting the stability of the findings.

Conclusions: School-aged children with ASD make less eye contact during play with an examiner than during conversation, independent of age, autism symptom severity, or
cognitive abilities. In the absence of any distracting toys or materials, children made more eye contact, highlighting the importance of considering context and the
environment when measuring different forms of social communication. The finding that the amount of eye contact was contingent upon environmental demands that are
commonly used in clinical settings has important implications for studies that examine behavior changes during intervention.

110.187 Increased Synchronous and Sustained Social Interactions Following a Social Skills Intervention for Adolescents with ASD

M. Murray’, A. Pear?, Z. Soulliard’, K. C. Durica’, A. Heintzelman® and S. Brown', (1)Penn State Hershey, Hershey, PA, (2)Penn State Milton S. Hershey Medical Center,
Penn State College of Medicine, Hummesltown, PA, (3)Penn State College of Medicine, Hershey, PA

Background: Despite increases in research examining the efficacy of social skills interventions for individuals with Autism Spectrum Disorder (ASD), few studies have
targeted adolescents. This is problematic as peer relationships during adolescence demand interactions that display complex social behaviors (i.e. behaviors occurring at the
same time as each other) for optimal impact and efficiency.

Objectives: This study examined the effectiveness of a social skills intervention for adolescents with ASD as evidenced by an increase of synchronized behaviors (i.e., eye
contact, affect, and verbalization) at post-intervention of the social skills project compared to pre-intervention.

Methods: Twenty-one adolescents between the ages of 13- and 18-years-old (M= 14.57, SD = 1.40) completed a 5-minute unstructured conversation with a same-age peer
confederate pre- and post-intervention. The adolescents (71% male, 90% Caucasian) were diagnosed with ASD, confirmed by parent reports on the Checklist for Autism
Spectrum Disorders (CASD; M =23.29, SD = 3.80). Additionally, verbal IQ was estimated using the Kaufman Brief Intelligence Scale, Second Edition (KBIT-2; M= 97.38, SD
=17.72). The target participants’ behaviors were coded using Noldus Information Technology software. The 5-minute dyad conversations were coded for seconds of eye
contact and positive affect. Verbal activity was also coded, including the number of questions, validating statements, commenting statements, topic changes, run-on
statements, and social niceties. Finally, the number of four-part conversations were coded between the participant and same-age peer confederate.

Results: T-tests were conducted to compare the participants’ use of synchronized behaviors at pre- and post-intervention. The duration of synchronized behaviors increased
greatly at post-intervention, including the integration of affect, verbalizations, and eye contact during conversations (t=-4.31, p < 0.001). Additionally, participants increased
the length of use of affect paired with eye contact (t=-4.31, p < 0.001), affect paired with verbalizations (t=-5.33, p < 0.001), and verbalizations paired with eye contact (t= -
5.77, p < 0.001). Participants also engaged in significantly more four-part conversations (t=-3.32, p < 0.001) with same-aged peers.

Conclusions: Presently, there is little research regarding the efficacy of social skills interventions for adolescents with ASD. Results of the current study show an overall
increase in adolescents’ use of complex social behaviors, as well as an increase in reciprocal conversation with peers. These skills can be an indicator of quality
conversations, though the skills often need to be explicitly taught to individuals with ASD to increase social functioning. The study shows preliminary evidence that an
intervention targeted specifically to adolescents is successful in increasing these complex social behaviors.

110.188 Individual Differences in Cooperation and Equality: Data from ASD
. M. Eigsti, University of Connecticut, Storrs, CT

Background: Society must balance the demand of community, associated with interdependence and empathy, with those of autonomy, associated with free will,
independence, and self-fulfillment. To meet these demands, both individuals and societies (Fukuyama, 1995) requirse cooperation and trust (Balliet & Van Lange, 2013) as
well as the ability to predict others’ behaviors (McAllister, 1995). Empathy and mentalizing play a critical role in the development of a shared system of values and principles
of conduct (Smetana et al., 2012). This study evaluated individual differences in mentalizing (Baron-Cohen, Leslie, & Frith, 1985) and empathy (e.g., Sigman et al., 1992) by
including individuals with autism spectrum disorder (ASD), who may show differences in both.

Objectives: We measured social values orientation (SVO), the degree to which an individual prioritizes community over autonomy, and its association with empathy and
mentalizing, in 1) adults with a verified ASD diagnosis, recruited through the Interactive Autism Network (IAN); and 2) adults recruited via M-Turk. Mentalizing abilities were
assumed to fall along a broad continuum. We evaluated the degree to which mentalizing (associated with ASD symptomatology) and empathy mapped onto SVO.

Methods: SVO research has often relied upon complex narratives (e.g., Barnes et al., 2009) and verbally-demanding questions such as did the victim suffer or is the agent
responsible (e.g., Buon et al., 2013), which typically excludes individuals with lower verbal skills. The current study made use of an experimental SVO game, which has been
shown to reveal three primary patterns: (1) a prosocial orientation, in which cooperation and interdependence is a goal; (2) an individualist orientation that maximizes one’s
own outcomes with no regard for others’ outcomes; and (3) a competitor orientation that maximizes one’s own outcomes relative to others, seeking a relative advantage (Van
Lange, Otten, De Bruin, & Joireman, 1997). This game requires participants to imagine another person, with whom they are playing, and then to assign points to themselves
and the other person on successive trials. We measured ASD symptomatology via the Autism Spectrum Quotient self-report questionnaire (Baron-Cohen et al., 2001) and
empathy via the Empathy Quotient self-report questionnaire (Wheelwright et al., 2006). Our measures were programmed in Qualtrix and collected on-line.

Results: Participants included adults with (n=114) or without (n=45) ASD. Results showed that adults with ASD were significantly less likely to adopt a competitive SVO,
p<.001. In the M-Turk group but not the ASD group, AQ score was correlated with prosocial SVO. SVO patterns were not associated with empathy.

Conclusions: ASD characteristics in the general population were associated with a preference that all participants in a game experience equal outcomes, compared to
individuals low in ASD symptomatology. Individuals who met the full diagnostic criteria were less likely to maximize their outcomes and penalize their competitors. Social
values of equity or fairness may depend more on an interest in rules and incentives (Balliet, Mulder, & Van Lange, 2011) than on mentalizing. Future research will evaluate
the relationship of SVO to biological measures of perceived fairness (Aoki, Yomogida, & Matsumoto, 2015).

110.189 Inference or Integration? Mechanisms of Mental State Understanding in High-Functioning Autism

J. Korman', B. F. Malle’, M. Leboyer®3, A. Gaman®? and T. Zalla*, (1)Cognitive, Linguistic, & Psychological Sciences, Brown University, Providence, Rl, (2)Department of
Psychiatry, INSERM U 955, IMRB & University Paris Est Créteil, AP-HP, Henri Mondor-Albert Chenevier Hospitals, Créteil, France, (3)Fondation FondaMental, French
National Science Foundation, Créteil, France, (4)Institut Jean Nicod, CNRS, Ecole Normale Supérieure, PSL Research University, Paris, France

Background:

By the time many high-functioning individuals on the autism spectrum (henceforth HFA individuals) reach adulthood, they have acquired partial competence in dealing with
other people’s mental states—a partial “Theory of Mind” (ToM). Nevertheless, HFA adults do not make full use of mental state information for moral judgment (Moran et al.,
2011;Zalla and Leboyer, 2011; Zalla et al., 2011), and in faux pas tasks (e.g., Baron-Cohen et al., 1999; Zalla et al., 2009). In particular, they detect unintentional offenses (or
“faux pas”) but struggle to understand that such offenses stem from the offenders’ false beliefs.

Objectives:

In this project we probe the specific mechanisms underlying continued ToM deficits in adulthood. We address two possible accounts of HFA adults’ struggle to understand the
offender’s false belief in the faux-pas task. First, HFA adults may lack the ability to infer novel mental state information from behavior. Second, even if HFA adults might glean
such mental state information, they may lack the ability to integrate the information into a coherent understanding of behavior. We seek to distinguish between these two
accounts by manipulating the participants’ task to either infer mental state information or integrate provided mental state information.

Methods:

15 HFA adults (diagnoses confirmed with the ADOS and ADI-R, Lord et al., 2000), and 34 typically developing, age, gender, and IQ-matched controls completed the study
online. Each participant saw a total of 8 “faux pas” stories, in which a character committed an unintentional offense because he or she had a false belief. The stories
represented a three-level within-subject factor. In the “no information” condition, the stories contained no explicit references to the character’'s mental states. In the “belief”
condition, the false belief underlying the character’s behavior was made explicit; in the “desire” condition, the character’'s desire was made explicit. For each story,
participants (1) answered a question about whether the character possessed a false belief, and (2) provided open-ended explanations for the faux pas.

Results:

Control participants scored barely higher on the belief question (M= 1.65 correct, SD = .49) in the no-information condition than did HFA participants (M = 1.47 correct, SD =
52), {47) = 1.18, ns. While both control and HFA participants benefited from receiving explicit belief information F(1,47) = 17.69, p <.001, only HFA participants benefited
from explicit desire information, {(14) = 3.06, p < .01. Overall HFA and control participants gave comparable numbers of mental states in their behavior explanations, F(1, 26)
=.09, ns; but in the “no-information” condition, HFA participants provided even more mental state explanations than control participants, (1, 29) = 3.62, p =.06.

Conclusions:

We showed some evidence for the integration hypothesis, as HFA adults improved on the belief question when being given either belief information or desire information.
Interestingly, when explaining no-information stories, HFA individuals offered more mental states than controls (even though they had marginally poorer performance on the
belief question), suggesting that merely mentioning mental state information does not constitute genuine faux-pas understanding.

110.190 Information-Theoretic Approaches to Optimizing Early Detection of ASD in Toddlers Based on Preferential Attention to Audiovisual Synchrony

G. Ramsay’, A. Abraham?, J. B. Northrup®, D. Lin*, A. Kiin® and W. Jones®, (1)Marcus Autism Center, Children's Healthcare of Atlanta & Emory University School of
Medicine, Atlanta, GA, (2)Vanderbilt University, Nashville, TN, (3)University of Pittsburgh, Pittsburgh, PA, (4)Department of Neurology, Massachusetts General Hospital,
Boston, MA, (5)Department of Pediatrics, Emory University School of Medicine, Marcus Autism Center, Children's Healthcare of Atlanta, Atlanta, GA
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Background: Children with ASD exhibit atypical patterns of visual attention to the social world, responding differently to physical and social contingencies relative to non-
autistic peers. In previous studies examining preferential attention to audiovisual synchrony, we showed that ASD infants are relatively insensitive to social contingencies
afforded by talking faces, focusing instead on physical contingencies between light and sound. By manipulating audiovisual stimuli comprising faces and shapes
synchronized with speech and tones, we found that TD controls exhibited a preference for synchronous faces and speech, lacking in ASD participants, even though groups
did not differ in baseline sensitivity to audiovisual synchrony. In those studies, significant differences were found based on simple measures of visual attention derived from
mean relative fixation durations. Although these measures are traditional in eye-tracking research, inspection of our data clearly revealed complex statistical patterns that
were predictive of autism, but were not captured by simple tests of differences in mean fixation on any one region of interest alone. Accordingly, we applied techniques from
information theory to quantify differences between full probability distributions of eye-tracking trajectories across groups.

Objectives: Our goal was to test whether information-theoretic measures of differences in visual attention between TD and ASD toddlers outperform traditional statistics, to
determine whether current approaches to detection of autism may be significantly under-exploiting the discriminative power of behavioral probes.

Methods: Toddlers with autism (N=34) and typically developing controls (N=20) participated in a simple preferential-looking paradigm based on split-screen presentation of
video stimuli (faces and shapes) paired with audio stimuli (speech and tones). Using different combinations of video and audio stimuli, and manipulating audiovisual
synchrony between the two, we tested for differences in attention to social and physical contingencies. Eye-tracking was used to quantify response. Using machine learning
techniques, we derived optimal measures of overall attention and attention to social target across all stimulus combinations, focusing on responses to speech and non-
speech. We used a permutation test to determine significant differences between the entire joint distribution of our measures across groups, based on the information
divergence calculated from kernel density estimates. We contrasted these results with traditional measures calculated from relative percentage of total fixation time on the
social target, testing for differences in means using ANOVA. Receiver operating characteristics were further used to quantify classification performance.

Results: We found highly significant differences in the full probability distributions (P<0.00001), which were not reflected in tests of differences in centroids alone (P<0.01).
Sensitivity and specificity improved from 78.5%/83.3% for single mean fixation measures to 79.5%/97.4% using our information-theoretic approach.

Conclusions: Significant differences in visual scanning exist between ASD and TD children that cannot be fully quantified without characterizing the mutual information
between entire probability distributions of responses. Current approaches to screening of children at risk of autism based on group means significantly underexploit
information present in behavioral measures of the syndrome.
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Figure 1. Joint probability density functions for two composite measures of visual attention using
results from our preferential-looking paradigm. Results were combined across all video conditions with
either speech or tone as the audio soundtrack, for TD and ASD participant groups. PY is a measure of
visual fixation on the synchronous target, whereas PX is a measure of overall attention to the screen;
both are derived via machine learning techniques from the eye-tracking trajectories. Group differences
in the full 2D distributions are not captured by differences in 1D means alone.

110.191 Interactions Between Children with Autism Spectrum Disorder and Their Younger Sibling
C. Bontinck, P. Warreyn, S. Van der Paelt, E. Demurie and H. Roeyers, Ghent University, Ghent, Belgium

Background: Due to the complementary and reciprocal nature of sibling interactions, siblings play a unique socialization function in the early development. Research
however suggests that interactions between young infants and their older sibling with autism spectrum disorder (ASD) differ from those in which no child with ASD is involved.
Given that siblings of children with ASD have an increased risk of developing ASD or subclinical features of ASD (Broader Autism Phenotype), early sibling interactions may
be especially important for them.

Obijectives: The aim was to explore differences in early sibling interactions between high-risk infants and a low-risk control group. Additionally, social-communicative
characteristics of both children were taken into account.

Methods: Sibling interactions between 18-month-old infants and their older sibling (21 high-risk dyads and 29 low-risk dyads) were observed and videotaped during a play
observation at home. Frequencies and/or durations of interactive behaviour (initiation-response, interaction with each other/experimenter/parent) and non-interactive
behaviour (orientation toward sibling, doing nothing, solitary play, repetitive/stereotyped behaviour, distress) were coded. Social-communicative skills were examined using
the ADOS2 and the Social Responsiveness Scale.
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Results: Preliminary analyses in a subsample show that children with ASD tended to use more negative initiations than older typically developing children (U=65; p=.071).
Second, in the control group, older children took a more dominant role (more positive (Z=-3.30, p<.001) and negative (Z=-4.51, p<.001) initiations than their younger sibling)
while younger children followed their lead (more positive (Z=-4.50, p<.001) and negative (Z=-2.38, p=.016) responses). In the high-risk group, only the negative initiations
were significantly more prevalentin older siblings with ASD (Z=-2.12, p=.047).

In both groups, we found positive correlations between the number of initiations of the youngest/oldest child and the number of responses of the oldest/youngest child (range
r: .53 to .83). These higher levels of initiations and responses were positively correlated with mutual shared attention (range r: .43 to .94). In the high-risk group, social
difficulties of the child with ASD were positively correlated with the youngest child’s positive initiations (r=.58). Furthermore, we found that interactive behaviour of the
youngest child at 18 months (positive initiations, responses) was negatively associated with social difficulties (ADOS) at 24 months (range r:-.53 to -.63). More elaborate
analyses on the whole sample will be presented at the conference.

Conclusions: The current study confirms that interactions between young infants and their older sibling with ASD differ significantly from interactions between young infants
and their older typically developing sibling. While in typical development roles are more asymmetric and reciprocal (e.g., teacher and learner), younger siblings of children
with ASD seem to compensate more for the social difficulties of their older brother/sister. In addition, younger siblings of children with ASD who were more interactive with
their brother/sister at 18 months showed better social-communicative abilities at 24 months.

110.192 Is Social Categorization the Missing Link Between Weak Central Coherence and Theory of Mind Abilities in Autism?
D. Skorich, T. Gash, K. Stalker, A. May, L. Talipski, M. Hall, A. Dolstra and B. Gunningham, Australian National University, Canberra, Australia

Background: Autism Spectrum Disorder (ASD) is currently understood as a 'fractionated' disorder, composed of separate but co-occurring clusters of features. At present, no
common causative mechanism has been identified to explain why these different clusters of features co-occur in the disorder. In the current research, we present evidence
that the cognitive process of social categorization could explain the co-occurrence of at least two of these clusters: those related to Theory of Mind (ToM) dysfunction and to
Weak Central Coherence (WCC).

Objectives: To determine whether social categorization might be the missing link between WCC and ToM dysfunction in ASD.

Methods: Participants from the general population were asked to complete a category confusion task, in which hierarchically-embedded categories and social information
were made to co-vary at the local level, the global level, both levels simultaneously, or at neither level. Participants were then asked to infer the mental states of novel
category members, and to complete the Autism-Spectrum Quotient (AQ).

Results: Results revealed a positive relationship between AQ and categorization at the local level, and a positive relationship between AQ and mental state inference at the
local level, when there was competing covariation at both the local and global levels. The pattern of social categorization was also found to predict the pattern of mental state
inferences, thus demonstrating a causal relationship between central coherence and ToM abilities.

Conclusions: These results provide preliminary evidence that WCC and ToM abilities in ASD might be related via a social categorization mechanism, and suggest the
possibility of a more unified cognitive account of the disorder.

110.193 Joint Attention Behaviors Across Contexts in Young Children with ASD
K. M. Walton and R. Kirchner, The Ohio State University, Columbus, OH

Background: Young children with autism spectrum disorders (ASD) show early-emerging impairments in joint attention. During both naturalistic observations and structured
assessments, they show fewer joint attention behaviors, such as pointing, showing, and following another person’s gaze or pointing gesture. Joint attention is a particularly
important skill, as it is thought to underlie the development of more sophisticated language and social skills later in development. Despite the importance of joint attention in
development, quantifying joint attention in young children still remains challenging. Two of the most frequent strategies for measuring joint attention include the use of the
Early Social Communication Scales (ESCS) and coding of specific joint attention behaviors from videotaped interaction in more naturalistic settings (e.g., free play or a
parent-child interaction). Children with ASD appear to use fewer joint attention behaviors than typical children in both structured and unstructured play contexts. However, is
unclear how children’s joint attention behaviors compare across these contexts, or how patterns of visual attention to people and objects during these interactions relates to
children’s use of higher-level joint attention behaviors, such as pointing and showing.

Objectives: This study will compare children’s joint-attention related gaze behaviors across two contexts—a parent-child interaction and the Early Social Communication
Scales. In addition, we will examine how visual attention (i.e., gaze at people at objects) in each context relates to children’s scores on measures of higher- and lower-level
joint attention behaviors during the ESCS.

Methods: Young children with ASD (N=12) and typical development (N=17) participated in two videotaped assessments: the ESCS and a 10-minute parent-child interaction.
Gaze behaviors (gaze at objects and gaze at people) were then coded from videotape to determine the frequency and duration of different gaze types, and the frequency of
gaze switches between objects and people. In addition, higher-level (e.g., pointing, showing) and lower-level (e.g., gaze alternation) joint attention behaviors were scored
from the ESCS.

Results: Preliminary analyses suggest that there are marked differences in gaze patterns between the ESCS and the parent-child interaction context, with both typically
developing children and children with ASD engaging in many fewer object-person gaze shifts during the parent-child interaction compared to the ESCS. Additional analyses
with the full sample will examine the relationships between gaze behaviors in each context and joint attention scores on the ESCS to examine to what extent these measures
tap the same constructs.

Conclusions: These results highlight the importance of considering context when assessing joint attention in young children, as observations in different types of play
contexts are likely to yield different numbers of joint attention behaviors. Future research should focus on understanding what types of assessment contexst yield the most
useful information in relationship to diagnostic status and relationships with other key developmental skills (e.g., language, social engagement patterns).

110.194 Learning about Objects from Referential Gaze Versus Arrows in Children with and without ASD
J. Bang and A. Nadig, McGill University, Montreal, QC, Canada

Background: Children with autism spectrum disorders (ASD) often struggle with understanding another’s subtle communication cues, such as referential gaze (looking atan
object). This is important in different contexts: when a person labels a new object and looks at it (word learning, WL), or when a person looks at an object they will act on next
(action understanding, AU). Successful learning from gaze is often attributed to understanding another's communicative intentions, and poorer learning in ASD has been
attributed to a lack of understanding intent. Yet gaze may simply direct attention -- successful learning may not require understanding intent. Prior work has not explored how
children with ASD learn from referential gaze across contexts, or versus an attentional control.

Objectives: We investigate how 6- to 10-year-old children with ASD and typically-developing (TD) children learn in both WL and AU contexts. Specifically, we examine how
children attend to and learn from referential gaze versus a moving arrow (attentional control).

Methods: Participants were children with ASD (n = 18) or TD (n = 18) matched on age, gender, and nonverbal IQ. Children watched videos that taught the name of a new
word (WL) and how to build a tower (AU). In both contexts a cue (referential gaze vs. an arrow) directed attention to one of two objects. An eye-tracker recorded children’s on-
line attention during baseline, teaching, and test phases. Children were also asked to point to the learned object during test.

Results: 2 (group) x 2 (cue condition) x 2 (context) mixed ANVOAs were conducted (alpha = .05). During teaching, there was no main effect or interaction with group. All
children looked significantly longer at gaze (M =.212, SD = .178) versus the arrow (M= .127, SD = .122). Children also looked significantly longer at the cues in AU (M =
.200, SD = .181) versus WL (M = .142, SD=.128). No main effects or interactions were found for looking at the target during teaching.

During test, results differed by context and group. In WL many children successfully pointed to the target regardless of cue (10 ASD, 14 TD); for successful pointers, there
were no main effects or interactions for latency of first look to or proportion of time looking at the target. Remaining children included: inconsistent pointers with either cue (5
ASD, 3 TD), selective pointers with arrow (1 ASD, 1 TD), and unsuccessful pointers (2 ASD). In contrast, few children successfully pointed in AU (1 ASD, 5 TD), and many
were consistently unsuccessful (12 ASD, 5 TD). Remaining children included: inconsistent pointers (1 ASD, 3 TD), selective pointers with gaze (2 ASD, 4 TD), and selective
pointers with arrow (2 ASD, 1 TD).

Conclusions: When learning about an object, children with and without ASD treat referential gaze differently from an arrow, both in word learning and action understanding.
Despite similar attention to the targets during teaching, TD and ASD groups differed at test. Future analyses will address relationships between teaching and test and the
quality of learning over time.
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Figure 1. Example action understanding (top) and word learning context (bottom) video
phases, with arrow (top) and referential gaze cues (bottom) illustrated
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Figure 2. Proportion of time looking at the gaze vs. arrow region in action understanding
(left) and word learning (right) contexts
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110.195 Let Us Face It! a Meta-Analysis of Atypical Viewing Patterns in Individuals with ASD

refenental gare
arrow

K. Evers'234 _J.Prinsen*®, R. Van der Hallen"* and J. Wagemans'-#, (1)Laboratory of Experimental Psychology, KU Leuven, Leuven, Belgium, (2)Parenting and Special
Education Research Unit, KU Leuven, Leuven, Belgium, (3)Department of Child Psychiatry, UPC-KU Leuven, Leuven, Belgium, (4)Leuven Autism Research (LAuRes), KU
Leuven, Leuven, Belgium, (5)Research Group for Neuromotor Rehabilitation, KU Leuven, Leuven, Belgium

Background: Reduced eye-contact is one of the core symptoms of ASD, sometimes already present early in infancy. Some studies have indeed found that individuals with
ASD made fewer fixations at faces, more specifically at eyes, and that they fixated mouths or the background more often than a control sample. Other studies, however,
obtained no evidence for atypical viewing patterns in individuals with ASD. Differences are sometimes very subtle and the exact pattern of results appears strongly
dependent on task and stimulus factors.

Objectives: Instead of yet another empirical study evaluating the fixation patterns of individuals with ASD, the field is in need of a systematical and quantitative overview of all
the evidence. We therefore wanted to examine and combine all available empirical data on this topic, by means of a meta-analysis, in which the effect size across different
studies was calculated, evaluating the overall evidence for differences in social attention between individuals with and without ASD.

Methods: Our literature search yielded over 2,500 articles, of which all abstracts were further reviewed, applying a set of strict inclusion and exclusion criteria. The remaining
setof 57 articles was included in our quantitative meta-analysis. Several moderator variables, such as participants’ age, gender, stimulus and task characteristics, and region
of interest, were incorporated as moderator variables in our analysis. Hedges’ geffect sizes were examined.

Results: Overall, results provided evidence for a reduced saliency of faces in individuals with ASD (Hedges’ g effect size = -0.52, p <.0001), which was stronger for upper (g =
-0.79, p<.0001) compared to lower (g =-0.32, p = .0341) face regions. These viewing pattern differences were partially overcome by using task instructions, compared with
free-viewing tasks (F(1,208) = 5.96, p = .0154). Group differences appeared strongest in age groups between 12 and 25 years old, and for individuals with average IQ scores
between 85 and 115.

Conclusions: This meta-analysis provided evidence for atypical viewing patterns in individuals with ASD, characterized by a reduced saliency of faces and — more specifically
—allinternal facial features, with moderate to strong effect sizes. The impact of several moderator variables will be discussed.

110.196 Linkage Between Autism-Spectrum Quotient (AQ) of Parents and Autism Severity of Their Children with Autism: An Italian Experience in the Field of the
Broader Autism Phenotype

A. Narzisi', M. Pinzino?, S. Calderoni®, G. Scarselli*, J. Barsotti*, R. Tancredi® and F. Muratori®, (1)IRCCS Stella Maris Institute, Pisa, P, ltaly, (2)University of Pisa,
Calambrone, ltaly, (3)Magnetic Resonance Laboratory, Division of Child Neurology and Psychiatry University of Pisa; Stella Maris Scientific Institute, Pisa, Italy, (4)IRCCS
Stella Maris, Calambrone, ltaly, (5)University of Pisa — Stella Maris Scientific Institute, Pisa, ltaly, (6)IRCCS Stella Maris Institute, Pisa, ltaly

Background: Features of the Broad Autism Phenotype (BAP) are disproportionately prevalent in parents of a child with autism, highlighting familial patterns indicative of
heritability.

Objectives: The main aim of this research was to identify phenotypes in mothers and fathers that are specifically associated with disturbances in social affect and repetitive
behaviours in their young children (age range 4-11 yrs) with autism spectrum disorder (ASD) in an ltalian sample.

Methods: Autistic traits in parents were evaluated using the italian version of the Autism-spectrum Quotient (AQ), in 42 parents (21 mothers and corresponding fathers) of
children with ASD and in a sample of parents (mothers and fathers) of typically developing (TD) children. For the measurement of autistim severity in children we employed
the ADOS-2, for autism quotient we used AQ-Child. For the measurement of IQ, in children, we employed the Wechsler scales. With typically developing (TD) children we
used also AQ-Child.

Results: In the five AQ subscales the parents (mother and father) of ASD children scored significantly higher than did the parents of TD children. In addition, in mothers of
ASD children, there were significant positive correlations between the five AQ subscales and AQ-Child subscales and ADOS-2-calibrated severity score in their children. In
ASD children IQ was not correlated with AQ-Child and with AQ of parents.

Conclusions: This study demonstrate that some autistic traits in parents (above all mothers) are specifically associated with disturbances in the social impairments of their
young children with ASD, as measured by the AQ-Child and ados-2 calibrated severity score. Further study are necessary to confirm these preliminary results .

110.197 Linking Social Motivation to Social Skill: Contributions of Anxiety & Impulsivity

E. E. Neuhaus', A. Kresse?, E. J. Libsack?, S. J. J. Webb®, R. Bernier® and K. Pelphrey?, (1)PO Box 5371, Seattle Children’s Hospital, Seattle, WA, (2)Seattle Children's
Research Institute, Seattle, WA, (3)University of Washington, Seattle, WA, (4)Yale Child Study Center, Yale School of Medicine, New Haven, CT

Background: Several recent models propose that social motivation deficits underlie social dysfunction in ASD. Such models assume that social motivation is fundamental to
social skill. Although likely, this assumption is not well established empirically. Moreover, additional traits likely contribute to social functioning among children. Both anxiety
and impulsivity are plausible candidate traits that may blunt the facilitative effects of social motivation — high levels of anxiety and impulsivity may inhibit appropriate social
behavior and exacerbate inappropriate social behavior, respectively. Indeed, impaired social skills are commonly observed among children with heightened anxiety, as well
as those with heightened impulsivity.

Objectives: We aim to explore the contributions of social motivation, anxiety, and impulsivity to determine whether individual differences in these traits promote or inhibit
social success among children with and without ASD.

Methods: Data were obtained from two related studies spanning four research sites across the US, for a total sample of 160 children and adolescents (66 female; mean
age=11.9 yrs, SD=2.7, range=8 to 18) with ASD (n=87) or typical development (TD; n=73). All children were verbally fluent, at or above average IQ levels, and all ASD
children met clinical cut-offs on ADOS-2, ADI-R, and DSM-5 criteria. Social motivation was assessed via parent report on the SRS Social Motivation subscale. Social skill
was measured via the Vineland Socialization domain. CBCL subscale T-scores were used as measures of parent-reported impulsivity and anxiety.

Results: For the full sample, social motivation accounted for 49.7% of the variance in social skill (F(1, 159)=158.36, p<.000). Stronger motivation was associated with better
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skills. The addition of impulsivity and the Motivation x Interaction accounted for an additional 10% of variance in skill (F(3, 159)=79.58, p<.001). The inclusion of anxiety did
not account for additional variance, however (p=.853). Next, relationships were examined within the ASD and TD groups separately. For TD children, social motivation was
associated with social skill and accounted for 15.3% of the variance (F(1, 72)=13.99, p<.001), with no evidence of influence by either anxiety or impulsivity (ps>.16). In
contrast, for the ASD group, a model containing social motivation, impulsivity, and their interaction accounted for 24.8% of the variance in social skill (F(3, 86)=10.45, p<.001),
with significant contributions from motivation and impulsivity (ps<.03). Better skills were associated with stronger motivation and lower impulsivity. The interaction between
these traits was marginal (F(3, 86)=10.45, p=.069); the association between social motivation and skill was weaker for children with higher levels of impulsivity (Figure 1).
Conclusions: Our results suggest that social motivation facilitates social skills, but also indicate a role for behavioral impulsivity. This relationship was most apparent for
children with ASD, highlighting an additional target for interventions aiming to improve social functioning. Notably, anxiety did not appear to contribute to social skills for
children with ASD. Neither anxiety nor impulsivity contributed to social skill for typically developing children, suggesting that additional factors not included in our analyses
may be important for understanding social functioning more broadly. Findings underscore the complexity of behavioral factors promoting social success and engagement
during childhood.

Figure 1: Interaction of social motivation and impulsivity in predicting social skills among children with ASD
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110.198 Loneliness and Friendship Quality in School-Aged Children with ASD

A. Dominguez’, M. Mladenov/cz, W. I Sh/’h3, R. Landa", C. Lord®, B. King5 and C. Kasari’, (1)UCLA Center for Autism Research and Treatment, Los Angeles, CA, (2)UCLA,
Los Angeles, CA, (3)UCLA, Monrovia, CA, (4)The Kennedy Krieger Institute, Baltimore, MD, (5)Weill Cornell Medical College, White Plains, NY, (6)University of Washington
and Seattle Children's Hospital, Seattle, WA, (7)University of California Los Angeles, Los Angeles, CA

Background: Deficits in social skills and poor peer relationships are characteristic of individuals with autism spectrum disorder (ASD) (Chamberlain, Kasari, & Rotheram-
Fuller, 2006). Adolescents with ASD often report more loneliness at school than their typically developing classmates (Bauminger, Shulman, & Agam, 2003). Loneliness
tends to be higher in older children than younger children (Burner, Orlich, Dean et al., submitted). Previous studies have suggested that greater child-reported feelings of
loneliness may be tied to poorer quality friendships or peer relationships at school (Bauminger & Kasari, 1999). Further, children who are isolated or peripheral in their social
network relative to classmates may exhibit more loneliness. However, few studies have investigated the connection between loneliness in elementary-aged children with
ASD and friendship quality or social connectivity to peers.

Objectives: This study aimed to 1) explore how quality of friendships and social connection with classmates are related to loneliness in children with ASD, and 2) compare
self-reported ratings of loneliness in school-aged children with ASD to those of their typically developing peers.

Methods: Participants were 135 children with ASD (mean age = 8.13) and 239 typically developing classmates enrolled in mainstream classrooms. The data were collected
at four sites across the U.S. as part of a larger study conducted by the Autism Intervention Research Network on Behavioral Health (AIR-B). Children with ASD completed
three questionnaires: a) Loneliness Questionnaire (Asher, Hymel, & Renshaw, 1984) measured feelings of loneliness, b) Friendship Survey (Cairns & Cairns, 1994)
analyzed social connectivity within the classroom using child nomination of classmates as friends, and c¢) Friendship Qualities Scale (FQS; Bukowski, Hoza, & Boivin, 1994)
assessed aspects of companionship, conflict, help, security, and closeness within each child’s relationship to his or her best friend. Typically developing peers from the same
classrooms as the children with ASD also completed the Loneliness Questionnaire.

Results: Comparing children with higher (n = 43) versus lower scores (n = 45) on the Loneliness Questionnaire, children with ASD who reported less loneliness also reported
more companionship (p <.05) and more closeness (p < .05) in friendship quality with their best friend. However, loneliness scores were not related to social network
connectivity within the classroom. No differences were found between loneliness scores of children with ASD and their typically developing peers.

Conclusions: While previous research indicates that adolescents with ASD report greater feelings of loneliness than their typically developing peers, our results suggest that
this distinction may not be as salient among younger children with ASD. Nevertheless, the child’s relationship quality with his or her best friend was found to be an early
indicator of emerging feelings of loneliness. This finding stresses the importance of targeting peer relationships at a young age in social interventions that aim to increase
feelings of companionship and closeness in relationships between children with ASD and their peers. Given the association between higher quality friendships and lower
levels of loneliness, these interventions should begin at early ages in hopes of decreasing loneliness of children with ASD before they reach adolescence.
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110.199 Metaperception in Adolescents with High Functioning Autism: Accuracy and Associations with Perceptions of Others
L. V. Usher, C. A. Burrows and H. A. Henderson?, (1)University of Miami, Coral Gables, FL, (2)University of Waterloo, Waterloo, ON, Canada

Background: During everyday social interactions with peers, individuals formulate both perceptions of their peers and impressions of what peers think about them, or
metaperceptions (Laing, Phillipson, & Lee, 1966). The ability to accurately perceive others’ impressions is crucial for interpersonal success (Carlson & Kenny, 2012). The
association between perception and metaperception has not been examined in adolescents or in those with high functioning autism (HFA), but may offer insight into
mechanisms underlying deficits in social reciprocity observed in adolescents with HFA.

Objectives: We aimed to quantify both adolescents’ perceptions of an unfamiliar peer and their metaperceptions using a novel self-report measure. We also examined the
associations between dyadic perception and metaperception.

Methods: This study included 24 dyads composed of gender-, age-, and verbal IQ-matched adolescents with HFA paired with unfamiliar typically developing adolescents
(Mage=14.40, SD=1.41). Immediately following a five-minute unstructured social interaction, each participant completed the Perceptions and Metaperceptions Questionnaire
(PAMQ) indexing perception of the peer (e.g., “How cool is ___?”) and metaperception, or predictions of peer's impressions (e.g., “How cool does ____ think you are?”).
Results: Multilevel modeling was used to estimate the effect of an adolescent’s own perceptions of the peer on his or her own metaperception, and the effect of the peer’s
perception on the adolescent's metaperception (see Figure 1). For adolescents with HFA, their perception of the peer was positively associated with their metaperception,
B=.33, #(28)=2.27, p=.03, indicating that the higher they rated their peers, the higher they believed their peers would rate them. However, for TD adolescents, their perception
of the peer was independent of their metaperception, =.10, {(28)=.71, p=.49.

Agreement between an individual’s metaperception and the peer’s perception of them differed by diagnostic group, B=.31, #35)=2.25, p=.03. Specifically, for typically
developing adolescents, metaperception was positively associated with partner’s perception, B=.37, #(24)=2.27, p=.03, indicating accuracy of metaperception. The higher the
partner rated the typically developing adolescent, the higher the adolescent predicted the partner rated him/her. In contrast, for adolescents with HFA, metaperception was
marginally and negatively associated with the partner’s perception , B=.-.26, #(34)=-1.93, p=.06. The higher the partner rated the adolescent with HFA, the lower the
adolescent predicted the partner would rate him/her, indicating poor accuracy of metaperception.

Conclusions: Results indicate that while TD adolescents display relatively accurate metaperceptions, adolescents with HFA experience difficulty distinguishing between
perspectives of the self and other. HFA participants’ lack of ability to accurately interpret social partners’ impressions may be a factor that impedes social functioning in
adolescents with HFA, and presents interesting implications for targeted social skill treatment. These novel findings will be discussed in terms of ecological validity.

Figure 1. Actor-partner interdependence model (APIM) for examining dyadic perception and
metaperception in unfamiliar dyad members.
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110.200 Morality in Autism: As Understood through the Empathizing-Systemizing (E-S) Theory

D. M. Greenberg'2, R. Holt®, C. Allison®, P. J. Rentfrow?, D. J. Stillwell*, M. Kosinski®, J. Haidt® and S. Baron-Cohen®, (1)Departments of Psychology and Psychiatry,
University of Cambridge, Cambridge, United Kingdom, (2)Department of Clinical Psychology, City University of New York, New York, NY, (3)Autism Research Centre,
University of Cambridge, Cambridge, United Kingdom, (4)University of Cambridge, Cambridge, United Kingdom, (5)Stanford University, Stanford, CA, (6)New York
University, New York, NY

Background: What is the nature of morality in autism? Children and adults with autism are able to distinguish and judge moral transgressions, but little is known about their
moral profile. The present research addresses this gap using Moral Foundations Theory (MFT), which postulates that all of our moral judgments can be explained by five
universal ‘moral foundations’: Care, Fairness, Loyalty, Authority, and Sanctity.

Objectives: The aim of this research is to use several large datasets to (a) investigate the moral profile in autism; (b) understand how individual differences in moral
foundations are underpinned by empathizing-systemizing ‘brain types’; and (c) examine which components of empathy (cognitive vs affective) drive moral foundations the
most.

Methods: In Study 1, 193 adults with autism completed the Moral Foundations Questionnaire (MFQ) via the Autism Research Centre’s database. In Study 2, 7,595 adults
without autism completed the MFQ and short versions of the Empathizing Quotient (SQ) and Systemizing Quotient (SQ) at YourMorals.org. In Study 3, 1,676 adults without
autism completed the full 60-item version of the EQ via the MyPersonality Facebook Application, which allowed for examination of the different components of empathy to be
made.

Results: In Study 1, adults with autism rated Fairness significantly greater than Care and the other moral foundations. In Study 2, on average, people with empathizing ‘brain
types’ (Extreme Type E and Type E) had a moral profile that placed the highest value on Care, and people with systemizing ‘brain types’ (Type S and Extreme Type S) had a
moral profile that placed the highest value on Fairness/reciprocity. In Study 3, affective empathy was a stronger predictor than cognitive empathy for Care, Fairness, and
Sanctity morals. Strikingly affective empathy was a stronger predictor than demographic factors, political ideology and the Big 5 personality traits, where previous
associations with moral foundations have been reported.

Conclusions: The findings show that individuals with autism rate Fairness over Care and that this profile may be due to their heightened systemizing tendencies. This moral
profile resembles findings from previous research which has shown that libertarians also rate Fairness over Care. Future research needs to explore the extent to which the
moral profile of autism resembles a hybrid of that shown previously by liberals and libertarians. Importantly, this work also provides evidence that individual differences in
moral foundations are rooted in part by empathizing-systemizing 'brain types'in the general population.

110.201 National Service and University Studies in Young Adults with ASD in Israel

C. Shulman’, S. Hanan? and J. Koller?, (1)The School of Social Work, Hebrew University of Jerusalem, Jerusalem, Israel, (2)The Hebrew University of Jerusalem, Jerusalem,
Israel, (3)School of Education, Hebrew University of Jerusalem, Jerusalem, Israel

Background:

After high school most 18-year olds in Israel choose some form of national service. Individuals choose to volunteer in the civil sector or, if they meet criteria, to do military
service. Until three years ago, individuals with ASD were automatically exempt from military service and could only volunteer to do civil service. High-functioning individuals
with ASD are now inducted in the Israeli army, although many still choose other forms of national service or not to serve at all. After their service, many high functioning
individuals with ASD begin university. The interface between national service and academic studies has not been examined in young adults with ASD, although the social
demands in both may be challenging for individuals with ASD.

Objectives:

The present study examines choices made by young adults with ASD regarding national service and university study and their relationship to utilization of social support,
reports of loneliness and social affiliation.

Methods:

Twenty-seven young adults with ASD (5 females), ranging from 22-27 years of age, presently enrolled in a university in the center of the country which has a support system



202

203

for students with ASD, participated in this research. Each participant completed an online, anonymous questionnaire which surveyed demographics, utilization of social
support and feelings of loneliness and social competence.

Results:

Significant differences in social competence between participants who chose some form of national service (n=16) and those who did not (n=11). Those who did not serve
reported more loneliness (i(1, 25) = 1.37, p < 0.05) and less social affiliation (t(1,26) = 5.23, p = < 0.01). These differences in social affiliation and loneliness were also
reflected in reports of their social experience in university, with the group who did national service reporting significantly more (t(1,26) = 0.45, p < 0.02) social satisfaction.
When reporting about their social support systems in university, all but five reported that they made use of the support provided by the university for students with ASD, which
included mentors, activities and academic help. The five who did not take advantage of the supports within the university reported that they felt unaffiliated and that they found
social support was outside the university.

Conclusions:

Findings suggest that young adults with ASD can successfully serve in some form of national service, which is correlated with higher social affiliation scores and lower
loneliness scores. Those who served report that at university, they use social supports and feel more socially involved than young adults who did not experience any form of
national service. Understanding choices that young adults with ASD make and their implications for social competence may help professionals support young adults with
ASD as they begin to navigate adulthood.

110.202 Not Knowing What | Feel: Emotional Empathy in ASD

E. Trimmer’, S. McDonald? and J. A. F{ushbys, (1)University of New South Wales, Sydney, NSW, Australia, (2)Psychology, University of New South Wales, Sydney, Australia,
(3)University of New South Wales, UNSW, Sydney, NSW, Australia

Background: Empathy can be defined as “natural tendency to share and understand the emotions and feelings of others in relation to oneself’ (Jean Decety & Meyer, 2008,
p. 1053). Empathy involves both a cognitive (understanding other’s intentions and meaning) and an emotional (feeling what another person is feeling) component.
Individuals with Autism Spectrum Disorder (ASD) have been shown to have difficulties with cognitive empathy and perspective taking. Less is known about emotional
empathy in these individual and the present literature is inconsistent.

Objectives: This study examines the emotional empathy of individuals with ASD whilst watching emotionally-driven stimuli.

Methods: Twenty-four individuals aged 16 or older (22 males; mean age 28 years) with a diagnosis of ASD and 25 matched controls (21 males, mean age 27) watched a
series of five emotionally distressing film clips and five non-emotional clips. Participants then rated their mood and level of arousal on a 9-point Likert scale. Skin conductance
was recorded as a measure of arousal along with corrugator EMG as a measure of emotion expression.

Results: No significant differences were found between groups for either of the psychophysiological measures indicating comparable physiological responding. Participants
with ASD rated less negative mood to the emotional clips than control participants indicating a flattening of self-report affect, whereas self-reported arousal was similar
between groups.

Conclusions: Whilstindividuals with ASD appear to experience similar levels of physiological responding to emotionally-driven stimuli, they appear to interpret this response
as having less emotional salience than controls. This has significant implications for understanding empathy impairments in the ASD population.

110.203 Patterns of Visual Engagement Differ As a Function of Cognitive Profile in School-Aged Children with ASD

J. R. Yurkovic, I. Stallworthy, E. Coben, W. Jones, A. Klin and S. Shultz, Department of Pediatrics, Emory University School of Medicine, Marcus Autism Center, Children's
Healthcare of Atlanta, Atlanta, GA

Background: Heterogeneity in autism spectrum disorder (ASD) is an obstacle to advancements in identifying and treating causes of the disorder. Measures capturing the
core underlying features of ASD, such as reduced interest in socially adaptive stimuli, may provide a means for parsing phenotypic heterogeneity in ASD. For example,
previous research has revealed that the social adaptive value of where children looked when viewing social scenes differed significantly based on IQ profile (Rice etal.,
2012). To further investigate how different patterns of visual engagement are related to cognitive functioning, the present study uses a novel approach for quantifying not only
where a child is looking but also their level of engagementwith scene content.

Objectives: Examine whether visual engagementwith scene content differs between subgroups of ASD characterized by different cognitive profiles.

Methods: School-age children with ASD (n=174) watched age-appropriate, socially relevant videos while eye-tracking data were collected. The ASD sample was divided
into four subgroups as in Rice et al. (2012): Participants with a verbal 1Q (VIQ) advantage (VIQ-NVIQ>12), a non-verbal IQ (NVIQ) advantage (NVIQ-VIQ>12), an even I1Q
profile and higher full-scale IQ (FSIQ), and an even IQ profile and lower FSIQ (see Table 1). Viewer engagement was quantified by measuring patterns of eye-blink inhibition,
a method that capitalizes on the finding that people unconsciously adjust the timing of eye-blinks to minimize the likelihood of missing critical information (Shultz et al. 2011).
Probabilistically, people are least likely to blink when highly engaged with what they are viewing and most likely to blink when less engaged. Permutation testing identified
periods of statistically significant blink inhibition (indicating moments when children were highly engaged) and statistically significant increased blinking (moments when
children were less engaged) for each subgroup separately. Percentage of visual fixation time on eyes, mouth, body, and object regions were calculated for each child.
Results: Comparisons of visual fixation over the entire viewing session revealed that VIQ and high FSIQ subgroups looked more at mouths compared with the NVIQ
subgroup (p<.01) (Figure 1A). No other differences were found. In contrast to the relatively similar patterns of visual fixation between subgroups, patterns of eye-blinking
revealed striking differences in whensubgroups were highly engaged with scene content. Only 1.24% of highly engaging movie frames were perceived as engaging to all 4
subgroups. By contrast, 75.76% of highly engaging movie frames were perceived as engaging by only one subgroup (Figure 1B). These data suggest that subgroups likely
engage with and experience these movies in very different ways. Ongoing analyses are aimed at further investigating the type of content that is perceived as engaging to
each ASD subgroup.

Conclusions: This study identified patterns of visual engagement in one of the largest eye-tracking samples of school-age children with ASD. Our findings demonstrate that
patterns of engagement with social content are influenced by the cognitive profile of children with ASD. These measures provide a promising means for parsing
heterogeneity in ASD and represent an important step towards developing interventions tailored to an individual’s specific learning style.

Table 1: Comparison of Characterization Measures across Four Distinct Cognitive Profile Subgroups of Children with

ASD.
High Even FSIQ  Low Even FSIQ  NVIQ Advantage VIQ Advantage Full
Subgroup Subgroup Subgroup Subgroup Sample P Value
(n=38) (n=49) (n=48) (n=339) (n=174)
Gender
sl el 30/8 40/9 40/8 28/ 11 138/36 0.58
Age 10,04 (2.92) 10.76 (3.41) 10.47 {3.07) 10.92 (3.03) 10.56 (3.12) 0.62
ADOS Calibrated
Severity Scores 6.71(2.49) 741(2.17) 7.90(1.98) 6.80(2.25) 7.23(2.24) 0.13
ADOS Restricted and
Repetitive Behavior 2.28(1.28) 297(1.73) 3.72(2.19) 2.90(1.95) 2.98(1.87) 0.03
Score
ADOS 5;;;‘?; Affect | 931 (a.16) 10.66 (4.46) 11.97 (4.41) 273 (3.82) 10.23 (4.37) 0.02

Mote: Data are mean (SD). Higher Autism Diagnostic Schedule (ADOS) severity scores denote higher levels of social disability. F5IQ = full scale 1Q;
NVIQ = nonverbal 1Q; VIO = verbal IQ
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Figure 1: Patterns of Visual Fixation and Visual Engagement across Four Subgroups of Ghildren with ASD.
(a) Percent fixation time on regions of interest in subgroups of children with ASD. "p<0.05. The VIQ advantage
and high FSIQ subgroups looked more at mouths than the NVIQ advantage subgroup. (b) Venn diagram showing
percent overlap in frames perceived as engaging by children with ASD. Only 1.24% of highly engaging movie
frames were perceived as engaging by all 4 subgroups. 3.71% of highly engaging frames were engaging to three
subgroups, and 19.30% were engaging to two subgroups. 75.76% of highly engaging frames were perceived as
engaging by only one subgroup. Values presented in all elements of the Venn diagram sum to 100%. In contrast
to the relatively similar patterns of visual fixation (a), patterns of eye-blinking (b) reveal differences in when
subgroups were highly engaged with scene content.

110.204 Patterns of Visual Fixation during Moments of High Engagement in School-Age Children with and without Autism Spectrum Disorder

1. Stallworthy, E. Coben, J. R. Yurkovic, W. Jones, A. Klin and S. Shultz, Department of Pediatrics, Emory University School of Medicine, Marcus Autism Center, Children's
Healthcare of Atlanta, Atlanta, GA

Background: Atypical perceptions of the social world are a hallmark feature of Autism Spectrum Disorder (ASD). When viewing social scenes, individuals with ASD spend
less time looking at the eyes of others and more time looking at less socially relevant features, such as objects (Rice et al., 2012). This atypical pattern of visual attention
suggests that individuals with ASD experience the world in profoundly different ways compared to their typically developing (TD) peers. For greater insight into the subjective
experience of individuals with ASD, this study examines not only where children with ASD look when viewing social scenes, but also how engaged they are with what they
are looking at. Viewer engagement is quantified by measuring patterns of eye-blink inhibition, a novel method that capitalizes on the fact that blinking temporarily interrupts
incoming visual information. Because blinking interrupts visual information, people unconsciously adjust the timing of their blinks to minimize the likelihood of missing critical
information. Probabilistically, people are least likely to blink when looking at what they perceive to be mostimportantand most likely to blink during moments perceived to be
least important. Thus, by measuring patterns of visual fixation and blinking we can examine where children with ASD look when they are highly engaged.

Objectives: To investigate: (1) where children with and without ASD look when viewing naturalistic social scenes; and (2) whether looking patterns are modulated by
engagement with scene content.

Methods: Eye-tracking data were collected while 92 children with ASD (mean age=10.32(3.2) years; 28 female) and 44 age- and IQ-matched TD children (mean age=10(2.9)
years; 15 female) watched age-appropriate movies. Permutation testing was used to identify periods of statistically significant blink inhibition (indicating moments when
children were highly engaged) and statistically significantincreased blinking (indicating moments when children were less engaged) for each group separately (Figure 1).
Percentage of visual fixation time on eyes, mouth, body, and object regions were calculated for each child over: (1) the entire viewing session; (2) periods of high
engagement; and (3) periods of less engagement.

Results: Multivariate ANOVAs showed that, over the entire viewing session, TD viewers fixated more on eyes and mouths compared to children with ASD, who instead
looked more at objects and bodies (all p’s<0.0001). These group differences were also observed during periods of high engagement (all p’s< 0.05; Figure 2a). Finally, there
was a significant interaction between diagnosis and level of engagement, with TD viewers looking more at mouths when highly engaged compared to when they were less
engaged (p<0.05; Figure 2c).

Conclusions: Results show that children with ASD and their TD peers perceive social stimuli in markedly different ways. TD viewers attend more to faces, while viewers with
ASD attend more to objects. Critically, these differences become even more pronounced during periods when viewers were highly engaged with the stimuli. Ongoing
analyses, examining between-group differences in the timing of when children are engaged and with whattype of content, will further elucidate the subjective experience of
individuals with ASD.
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110.205 Perceiving Pain in Others: Altered Physiological and Cognitive Regulation of Distress in ASD
M. Hoogenhout and S. Malcolm-Smith, Department of Psychology, University of Cape Town, Cape Town, South Africa

Background: Perceiving the pain of others normally activates the affective brain areas responsible for perceiving self-pain. These responses are thought to be required for
feeling empathic concern for others, but need to be down-regulated in order to minimise personal distress and facilitate prosocial behaviour. Evidence from neuro-imaging
studies suggest that vicarious responses are poorly regulated in autism spectrum disorder (ASD), but corresponding electrophysiological evidence is scant. Furthermore,
there is evidence that poor self-regulation may stem in part from deficits in perspective-taking and own-emotion understanding (alexithymia).

Objectives: We investigated affective and sensory-motor empathy in individuals with varying levels of autism traits in response to viewing sensory pain displays. We also
investigated the relationship of perspective-taking ability and alexithymia to self-reported personal distress and empathic concern. We hypothesised that participants with
higher autism traits would show (1) poorer perspective-taking and higher levels of alexithymia, and (2) greater muscle activation, distress and sympathetic arousal when
observing pain.

Methods: 105 individuals (27 ASD; ages 14 — 46) completed the Toronto Alexithymia Scale (TAS-20), the Interpersonal Reactivity Index (distress and empathic concern
indices) and the Emotional Contagion Scale. Autism trait scores were calculated using participants' Autism Diagnostic Observation Schedule 2 algorithm and Autism
Spectrum Quotient scores. Participants were shown videos of painful stimuli (a hand being stabbed), during which muscle activity in the participant's hand was measured at
100ms intervals using surface electromyography. Skin conductance responses were sampled as a measure of sympathetic activity. Using multilevel modelling, autism traits
were correlated with (1) self-reported trait empathic concern, personal distress, emotional contagion and alexithymia, and (2) muscle activation and skin conductance when
observing pain.

Results: High levels of alexithymia (p = .0006) and emotional contagion (p < .0001), and higher autism traits (p = .038), predicted higher personal distress. In contrast, good
perspective-taking (p < .0001), low alexithymia (p = .0002) and high emotional contagion scores (p < .0001) predicted higher levels of empathic concern. Autism trait scores
did not predict empathic concern (p = .550). Participants with high levels of autism traits had significantly higher muscle activity; with the highest activity occurring at the time
of highest pain intensity in the video (p = .0043). Skin conductance was significantly higher in participants with high autism traits and those with high trait levels of distress (p =
.0064).

Conclusions: The study replicates and extends previous findings showing that people with ASD experience increased levels of distress and physiological arousal when
witnessing painful stimuli. Alexithymia and poor perspective-taking in this group may contribute to the distress experienced. Physiologically, participants with high autism
traits had significantly greater sympathetic arousal and muscle activation than those with low autism traits and low trait levels of distress. Autism trait levels were not
correlated with empathic concern. These findings suggest intact empathic concern in ASD, but poorer self-regulation of vicarious emotion at the cognitive and physiological
levels. Our data speak to the potential value of incorporating self-regulation strategies into ASD interventions to reduce distress and promote prosocial behaviour.

110.206 Perceptions of Self and Other: Gaze Patterns and Social Perception of Children with and without ASD
R. B. Grossman, E. Zane, J. Mertens and A. Nikolaidis, Emerson College, Boston, MA

Background:

Firstimpressions are formed quickly and have lasting effects. Previous research shows that — without knowing the diagnosis of a child in a video clip - typical adults perceive
children with ASD as social awkward after as little as one second (Grossman 2014). Typical adults also assume within a few seconds that children with ASD have fewer
friends, are less socially engaged, and get along less well with others (Grossman at al. 2015). However, no evidence is available yet on how children with and without ASD
perceive themselves and each other.

Objectives:

To understand the experience of a first encounter with an unfamiliar age-peer who may or may not have ASD, we analyzed gaze patterns to faces, as well as responses to
questions probing the willingness of participants to engage with potential social partners.

Methods:

We showed brief (1.4 to 4.1 seconds) video clips of children (ages 10-17) with and without ASD retelling fragments of stories without revealing diagnoses. Participants were
9 children with ASD and 32 TD controls matched on age (mean 13:5, range 10:8-17:2), sex, IQ, and language ability. After conclusion of each video clip, participants were
asked to rate (by moving a cursor on a continuous scale) how likely the person in the video would be to engage with others and whether the rater would be willing to engage
with the person in the video. We used an SMI remote eyetracker to capture gaze patterns to the face, eyes, and mouth of children in the videos.

Results:

Behavioral responses and eye gaze patterns were significantly affected by the diagnosis of the child in the video but not by the diagnosis of the raters.

Both participant groups rated children with ASD significantly less likely to get along with others (p <.001), more likely to spend time alone (p = 0.03), and more likely to be
socially awkward ((p < .001) than their TD peers. Similarly, raters indicated they were significantly more likely to start a conversation (p <.001) and sit at lunch (p <.001) with
TD children than children with ASD. There was no main effect for participant group, indicating that both cohorts rated videos of children with ASD more negatively than those
of TD children.

Eye gaze analysis shows that both participant groups gazed significantly longer at TD children than children with ASD across all areas of interest (p =0.01 for eyes, p < 0.001
for mouth, and p < .001 for face). There were no significant between-group differences in fixation durations to face, eyes, and mouth of the children in the videos.
Conclusions:

Children with and without ASD prefer to interact with and gaze at TD peers rather than peers with ASD. These data suggest that firstimpressions of children with ASD evoke a
reduced willingness in their peers to visually and socially engage with them, even if those peers also have an ASD diagnosis. This may significantly contribute to the
difficulties in social integration experienced by individuals with ASD.

110.207 Physical Properties of Social Scenes Modulate Visual Engagement in School-Age Children with Autism Spectrum Disorder

E. Coben, J. R. Yurkovic, I. Stallworthy, W. Jones, A. Klin and S. Shultz, Department of Pediatrics, Emory University School of Medicine, Marcus Autism Center, Children's
Healthcare of Atlanta, Atlanta, GA

Background: While reduced engagement with the social world is a defining feature of Autism Spectrum Disorder (ASD), less is known about what is perceived as important to
individuals with ASD. Building on previous research demonstrating that individuals with ASD show increased attention to physical cues, including inanimate objects (Rice et
al., 2012), objects in motion (Shultz et al. 2011), and audiovisual synchrony (Klin et al. 2009), the present study examines the extent to which viewers with ASD are engaged
by physical cues within naturalistic social scenes. Viewer engagement is quantified by measuring patterns of eye-blink inhibition, a method that capitalizes on the fact that
blinking temporarily interrupts visual information (Shuliz et al., 2011). To accommodate this interruption, viewers unconsciously adjust the timing of their eye-blinks to
minimize the likelihood of missing critical information. Probabilistically, people are least likely to blink when looking at what they perceive to be mostimportant. Thus, by
measuring change in rate of eye-blinking relative to ongoing scene content we can index engagementin viewers with ASD.

Objectives: Determine whether physical properties within social scenes, such as motion, luminance, and loudness, are engaging to children with ASD.

Methods: Eye-tracking data were collected from 92 children with ASD (mean age=10.3(3.2) years; 28 female) and 44 age- and IQ-matched typically-developing (TD) children
(mean age=10.0(2.9) years; 15 female) during viewing of movies depicting age-appropriate social scenes. Motion, luminance, and loudness were quantified at each movie
frame. Peristimulus time histograms were created to quantify percent change in blink rate relative to movie frames with physical property values exceeding a percentile
threshold. A range of percentile thresholds were used to examine how engagement varies as a function of onscreen physical properties (Figure 1).

Results: Preliminary analyses revealed that both TD and ASD viewers are highly engaged when viewing motion, with engagement increasing as onscreen motion increases
(Figure 2A). However, level of engagement was highest amongst ASD viewers, even at lower motion thresholds, with absolute change in blink rate peaking at 21.4% relative
to movie frames with motion values above the 701" percentile. By contrast, absolute change in TD blink rate peaked at 15.1% relative to frames with motion values above the
goth percentile (Figure 2B). Both groups showed greater engagement immediately before and after motion events, with ASD engagement peaking approximately 350ms
before and 330ms after motion events and TD engagement peaking approximately 650ms before and 950ms after motion events (Figure 2C).

Conclusions: While motion modulates engagement for both groups, viewers with ASD showed a more pronounced increase in engagement that was also more closely time-
locked with motion events compared to TD viewers. These findings suggest that viewers with ASD show greater sensitivity towards motion and perceive motion to be more
salient compared to TD viewers. Future analyses will ascertain the influence of luminance and loudness on visual engagement in viewers with ASD. These efforts will shed
light on cues that engage individuals with ASD and may identify alternate viewing strategies used by these individuals to make sense of complex scenes.

A. Defining Motion Events B. Peristimulus Time Histogram Key




Percentile
+ Thresholds

In this example, the ribbon represents absolute % change in blink
rate (with higher values indicating greater engagement) relative to
motion events (represented at time 0). Here, motion events are:
defined as frames with motion values higher than 40% of the frames.

95th percentile

| Absolute % change in blink rate
above 0 represents a significant
decrease in blink rate (p<.05)

80th percentile

motion values
rate below chance rate)

level of engagement
(absolute % change in blink

A % change in blink rate

- 85th percentile

1 | | I A 1| of O represents chance
1 T Th f = A rate blinking (p>.05)
ST | AT
u[l — 60 140

F—) a0 100 120
frames of movie

(30 frames per second)

Figure 1. Methods for quantifying onscreen motion and percent change in blink rate relative to motion events. (A)
Motion values, calculated as the absolute change in grayscale pixel values between frames, at each movie frame. Colored
dashed lines mark percentile thresholds used to define motion events. Twenty sets of motion events were defined using 20
evenly spaced percentile thresholds, ranging from the 0"to the 95" percentile. A 200-frame excerpt from video data is
shown. (B) A key for interpreting the peristimulus time histograms presented in Figure 2. Y-axis shows absolute percent
change in blink rate below chance levels (p<.05, with greater percent change in blink rate indexing increased engagement)
relative to motion events (represented at time 0 on the X-axis). The Z-axis shows the percentile thresholds used to define
motion events.
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Figure 2. Absolute percent change in blink rate relative to motion events. (A) Peristimulus time
histograms (PSTHs) show absolute percent change in blink rate below chance rates relative to motion
events. One PSTH is plotted for each percentile threshold used to define motion events. (B) Peak
absolute percent change in blink rate for each percentile threshold used to define motion events. (C)
PSTHs (plotted for each percentile threshold) showing the timing of change in blink rate relative to motion
events (represented at time 0).
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110.208 Promoting Reciprocal Social Interaction through Comprehensive Imitation Training for Nonverbal and Minimally Verbal Children with Autism in Japan

Y. Ishizuka', N. Naoi?, A. Matsuzaki®, S. Matsuda®, Y. Minagawa® and J. Yamamoto®, (1)Japan Society for the Promotion of Science, Tokyo, Japan, (2)CREST, Japan
Science and Technology Agency, Tokyo, Japan, (3)University of Tsukuba, Ibaraki, Japan, (4)Dept. of Psychology, Keio University, Tokyo, Japan

Background:

Imitation skills are one of the most pivotal behaviors emphasized within teaching programs for children with autism. In particular, previous studies have shown effects of
imitation training on social communication abilities such as language, joint attention and play skills (Ingersoll, 2012; Ingersoll & Schreibman, 2006). However, few studies
have examined the effect of low intensity imitation training for children with autism and shown effects on imitation skills (Warreyn and Roeyers, 2014). In addition, more
studies are needed to understand the effects of imitation training on reciprocal social interaction. Finally, little is known about how visual fixation patterns may change during
imitation tasks following imitation training.

Objectives:

The purpose of this study is to examine whether a low intensity comprehensive imitation training program promotes reciprocal social interaction and changes socially
relevant eye gaze behavior in children with autism.

Methods:

Six children with autism participated in this study, in a multiple baseline design. The range of chronological ages was 4 years to 6 years, and developmental age ranged from
1 year to 3 years. Children came to the laboratory once or twice per week and received 60-minute imitation training sessions, for approximately 12 weeks. During the training,
children were taught motor imitation, object imitation, and vocal imitation skills and were trained to imitate actions sequentially for as long as they could. Imitation training was
conducted primarily in a structured setting. To demonstrate the process of acquiring imitation skills, we utilized a multiple baseline across target behaviors experimental
design. We also utilized six dependent variables in pre and post assessments to evaluate the effect of imitation training, as follows: (1) Imitation skills: Motor Imitation Scale
(MIS); (2) Reciprocal social interaction: Proportion of social engaged imitation, frequency of spontaneous language, and the duration of chained mutual imitation through 5-
minute video observations between child and mother and child and therapist; (3) Gaze behavior: Change of visual fixation pattern during imitation tasks using eye tracker
Tobii; (4) Motor development : Scores on the Developmental Voluntary Movement Test. Pre to Post assessment changes were evaluated using Wilcoxon signed-rank tests.
Results:

All children improved in their imitation skills sequentially through multiple baseline design. Preliminary results suggest that low intensity comprehensive imitation training
produced significantincreases in imitation skills which were not used in the training in pre and post assessment (Wilcoxon signed-rank test: Z =-2.14, p=0.032, two-sided).
The results also showed that imitation training increased the proportion of socially engaged imitation and spontaneous language production in the post assessment. Children
also changed their visual fixation patterns during imitation tasks after training, looking at an adult’s face more than during the pre-training assessment. Finally, motor
development also improved from the pre to post assessment.

Conclusions:

The current findings suggest that a low intensity comprehensive imitation training program promoted reciprocal social interaction between mother and child. The finding of
increased looking time at the adult’s face following imitation training provides further information and support for the observed behavioral effects on reciprocal social
interaction.

110.209 Relationship Interest, Knowledge and Experiences Among Young Adults with Autism Spectrum Disorder

N. C. Cheak-Zamora', M. Tetiz, C. Hegan3 and A. Maurer—Batjers, (1)University of Missouri, University of Missouri, Columbia, MO, (2)University of Missouri- Columbia,
Columbia, MO, (3)University of Missouri, Columbia, MO

Background:

Sexuality and intimacy are important parts of all adolescent development and influence health and quality of life. Recent research has debunked the notion that young adults
with ASD (YA-ASD) lack sexual experiences and desires. However, developing and maintaining sexual and romantic relationships are difficult for YA-ASD due to
communication barriers and lack of social awareness. Further, a dearth of research exists about YA-ASD ‘s sexual and romantic relationship experiences and desires from
the perspectives of YA-ASD themselves.

Objectives:

The objective was to explore the perspectives and experiences of YA-ASD regarding their sexual and romantic relationships using qualitative methods.

Methods:

Subjects were recruited from three major ASD treatment and support sites in different cities within the Midwest United States. We conducted 45 minute semi-structured
interviews with 27 YA-ASD to explore sexuality and intimacy. Interviews were transcribed verbatim totaling over 1,000 pages of session transcripts and 150 pages of
observational notes. The data was analyzed using theme analysis, which included initial and axial coding, analytical memos, and organizational matrices and reports. An
iterative process was used and three separate investigators coded all data to ensure coder agreement.

Results:

The 27 young adult participants ranged in age from 16-25 years old ( = 19.19). The majority of participants in the study were non-Hispanic white (96%) and male (74%). Most
participants described themselves as having Asperger's Syndrome (41%) or Autism/ Autistic Disorder (33%) and having mild ASD symptomology (74%).

Four thematic categories were uncovered that defined YA-ASD’s sexual and romantic relationship experiences and perspectives including: 1) Interest in relationships, 2)
Imagined ideal partners, 3) Reality of relationships, and 4) Seeking advice. Although many YA-ASD expressed wanting to be in a relationship, few reported having partners.
Among those that had present or past relationships, the actual relationships rarely met their ideals. YA-ASD talked to their parents and friends but rarely health care providers
about relationships and sexuality. The few reported conversations with providers were usually vague and about future planning (ex. Marriage). Most young adults, even those
uninterested in having a relationship, expressed the desire for more and clearer information about sex and relationship building.

Conclusions:

This study was the first to talk to young adults about sexuality and romantic relationships and provides greater insight into how young adults perceive romantic relationships,
their experiences and desires for the future. We found that YA-ASD are interested in romantic and sexual relationships but are relatively unprepared to develop or sustain
them. Very few young adults had conversations about sexual safety with health care providers or formal sexual health education.

These findings are important because they not only improve our understanding of sexuality of YA-ASD, but also demonstrate a sound methodological procedure (individual
interviews) to facilitate input from YA-ASD.

We recommend that sexual education is introduced early and includes social/relationship skills-building and courtship modeling. Caregivers, educators and health care
providers must initiate discussions about sexual health with YA-ASD including concepts of sexual self-hood and risk. Future research should examine issues of sexuality from
the young adult's perspective.

110.210 Self-Referential Processing in Autism: Does Valence Matter?
C. A. Burrows', L. V. Usher! and H. A. Henderson?, (1)University of Miami, Coral Gables, FL, (2)University of Waterloo, Waterloo, ON, Canada

Background: A strong sense of self incorporates both affective self-attributions, and social-cognitive processes. Individuals with high-functioning autism (HFA) endorse a less
positive view of themselves than typically-developing individuals, and do not preferentially remember self-relevant over other-relevant information. These differences
represent atypical organization of both affective and cognitive components of the self in individuals with autism. However, the associations between the affective encoding
and later memory for personally-relevant information, and dissociable correlates of each have not been examined on the self-referenced memory task.

Objectives: The goals of the current study were to examine 1) group differences in endorsement of positively- versus negatively-valenced information about self and others
on the self-referenced memory task, 2) associations between endorsement and memory for self- and other-referenced information and 3) affective and socio-cognitive
correlates of the endorsement and memory phase of the task in children with HFA and a matched comparison sample (COM).

Methods: Children and adolescents with HFA (N=76, 65 males, Mage=12.51, SD=2.58) and a comparison sample (N=72, 52 males, Mage=13.28, SD=2.15) completed a
self-referenced memory paradigm, where they judged positive and negative trait adjectives with reference to themselves, and a familiar other person (i.e., Harry Potter). After
a delay, participants were asked whether they recognized the adjectives from a list among distractor adjectives. An index of Self-Positivity Bias (SPB) was calculated as the
difference in endorsement between self-referenced adjectives of positive and negative valence. In the recognition phase, self- and other-referenced memory, as well as the
difference between the two (i.e., Preferential Self-referenced Memory) were computed. Self-reported Internalizing problems were evaluated by the Behavior Assessment
Scale for Children (BASC). A Theory of Mind (ToM) composite was created by standardizing and averaging performance on two tasks: Reading the Mind in the Eyes and
Strange Stories.

Results: Controlling for gender and VCI, HFA participants displayed a lower Self-Positivity Biases and reduced Preferential Self-referenced Memory, than COM participants,
F(1,145) = 6.98, p=.009, nzpama|=.05, and F(1,145) =21.27, p<.001, nzpama|=.1 3, respectively. The Self-Positivity Bias was predictive of Preferential Self-referenced Memory
in the COM group, r(71)=.23, p=.049, but not the HFA group, r(75)=-.06, p>.05 (Figure 1). Self-reported internalizing problems were inversely related to Self-Positivity Bias
(p’s<.05; Figure 2), but not preferential self-referenced memory in both groups. In contrast, the ToM composite was associated with memory performance in the self- and
other-referential conditions, but not the difference score in the HFA (p’s<.001), but not COM group (p’s>.05).

Conclusions: Typically-developing children demonstrated a coherent sense of self, where positive affective self-understanding supported enhanced socio-cognitive
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processing. However, the same was not true in children with HFA. Children with HFA may demonstrate a more dissociated sense of self, with positive self-perceptions linked
to lower levels of internalizing problems, while recognition of self- and other-referenced adjectives supports social cognition. Two avenues of intervention could target the
dissociated sense of self for children with HFA. Certain individuals may benefit from interventions that target negative self to reduce internalizing problems, while others need
training of socio-cognitive skills to improve awareness of themselves and others.

Figure I. Self-positivity bias was associated with preferential self referenced memory in the Figure 2. Self-positivity bias was associated with levels of intemalizing problems in both groups.
comparison sample (COM) but not in the participants with HFA
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110.211 Sex Differences Across Parent, Clinician, and Performance-Based Measures of Social Behavior in Autism Spectrum Disorder

J. M. Moriuchi’, A. Klin? and W. Jonesz, (1)Emory University, Atlanta, GA, (2)Department of Pediatrics, Emory University School of Medicine, Marcus Autism Center,
Children's Healthcare of Atlanta, Atlanta, GA

Background:

Previous results on sex differences in Autism Spectrum Disorder (ASD) have been ambivalent. Although there have been limited differences in the clinical phenotype of
social disability in ASD in past studies, as measured by standardized instruments, underlying genetics and brain function do seem to differ across sexes. Females with ASD
tend to carry more genetic mutations, have distinct structural brain differences, and show differential activation patterns in social brain regions when compared to males with
the disorder. Based on these identified biological differences, it is possible that measures utilized in past studies may not have been sensitive or detailed enough to detect
potential sex differences in social behavior. Because information source has been cited repeatedly as a factor impacting equivalence across measures, the current study
sought to clarify the effect of sex on the manifestation of social disability in children with ASD by leveraging multiple levels of behavioral metrics.

Objectives:

The current study aimed to examine differences both within and across methods of ascertainment, including parent report of social behavior, clinician rating of social
behavior, and performance-based measures of social visual engagement.

Methods:

Participants included 161 children with ASD (114 male, 47 female) representing a broad range of ages (mean=10.1(2.8), range=>5 to 17 years) and cognitive functioning
(DAS-Il GCA: mean=94.5(22.8), range=32 to 149). Males and females did not differ based on chronological age or level of cognitive functioning. Social behavior was
measured by parent report using the Social Responsiveness Scale (SRS); by clinician rating using the Autism Diagnostic Observation Schedule, 2" Edition (ADOS-2); and
by performance-based measures of social visual engagement collected via eye-tracking. Eye-tracking data were recorded while children viewed social scenes of children
and adults engaged in naturalistic, age-appropriate social interaction within everyday settings.

Results:

Across methods of ascertainment, males and females with ASD did not exhibit between-group differences on summary measures of social disability (SRS: p=0.91; ADOS-2
Social Affect: p=0.12; Eyes fixation: p=0.20). However, sex significantly moderated the relationship between parent rating and clinician rating of social behavior (B=-0.18,
p=0.03) as well as the relationship between clinician rating and performance-based measurement of social behavior (B=15.95, p=0.04). Parent and clinician ratings were
more strongly correlated in females with ASD than in males. In contrast, clinician ratings and performance-based measurement of social behavior were more strongly
correlated in males with ASD than in females. Parent ratings and performance-based measurement of social behavior were not significantly correlated in either males or
females with ASD.

Conclusions:

In the absence of mean differences in social behavior between males and females with ASD across parent ratings, clinician ratings, and performance-based measurement,
there were significant sex differences in the relationships between measures of social behavior. These differences suggest that the underlying structure of social disability
may differ across sexes in ASD and have implications for the clinical assessment of ASD in males and females.

110.212 Sex Differences in Social Cognition, Executive Functioning and Repetitive Behaviours in Children and Adolescents with ASD

R. Leung'2, V. M. Vogan™-3, V. Yuk?-? and M. J. Taylor', (1)Diagnostic Imaging, The Hospital for Sick Children, Toronto, ON, Canada, (2)Psychology, University of Toronto,
Toronto, ON, Canada, (3)School and Clinical Child Psychology, Ontario Institute for Studies in Education, Toronto, ON, Canada

Background: One of the most replicated findings in the field of Autism Spectrum Disorder (ASD) research is a male preponderance. Recent studies suggest that the frequently
stated 4:1 male to female ratio is influenced by many biases including differences in symptom presentation, IQ, and diagnostic criteria. Females with ASD have been
observed to show increased social behaviour, higher language ability and less repetitive behaviours, relative to their male counterparts. These findings collectively suggest
that the skewed sex ratio may be due to males exhibiting more disruptive and stereotypical symptoms of ASD that warrant clinical attention, relative to females. Females who
have ASD and higher IQs may thus ‘mask’ their ASD symptomology, and diagnosis may be missed altogether, which in turn contributes to the skewed sex ratio in this
population. Investigating sex differences in ASD symptomology contributes to better understanding and characterization of the female ASD phenotype, which in turn has
implications for diagnosis and the treatment of ASD.

Objectives: To investigate sex differences in executive functioning, social skills and repetitive behaviours in children and adolescents with and without ASD.

Methods: We collected data in 187 children and adolescents: with ASD (N=96, M=10.54+2.32 years, |IQ=100.89+15.46; females only: N=14, M=11.07+2.22 years,
1Q=99.33+15.47) and typically developing controls (N=91, M=11.02+2.55 years, IQ=113.36+12.19; females only: N=23, M=10.39+2.25 years, IQ=114.05+14.67). For all
participants, parents filled out the parent form of the Behavior Rating Inventory of Executive Function (BRIEF), Social Responsiveness Scale (SRS), and Repetitive Behaviour
Scale — Revised (RBS-R). It should be noted that all participants, including the clinical sample, were high-functioning as they were recruited as part of a larger neuroimaging
study.

Results: A two-way ANOVA with IQ as a covariate showed a main effect of group for all SRS, BRIEF and RBS-R variables (p<0.001) as well as a significant group by sex
interaction on the Social Awareness subscale of the SRS (F(1, 156) = 6.38, p=0.01). Females with ASD were more impaired in social awareness relative to males with ASD,
whereas in the control group scores reflected a greater social awareness in females relative to males. Sex effects were also found in the Restrictive and Repetitive Behaviour
subscale of the SRS (F(1, 156) = 5.12, p= 0.03), with males showing consistently greater restricted and repetitive behaviours relative to females.

Conclusions: These preliminary results suggest that impairment in social awareness is particularly heightened in female children and adolescents with ASD. Reduced social
awareness in child and adolescent females with ASD reflect difficulties in picking up social cues during social interactions. Our finding highlights that impaired social
awareness may be a defining trait in the female ASD phenotype.
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110.213 Shortcutting Reciprocity: Using Similar, Low-Recursion Learning Styles to Predict Humans and Machines Behavior Underpins Strengths and
Weaknesses in ASD. a Computational Psychiatry Study

M. Devaine’, J. Daunizeau?, A. Duquett93 and B. Forgeot d'Arc?, (1)Brain and Spine Institute, Paris, France, (2)Brain and Spine Institute, INSERM, Paris, France,
(3)Psychology, Université de Montréal, Montréal, QC, Canada, (4)Psychiatry, Université de Montréal, Montreal, QC, Canada

Background: Beyond the common notion that Theory of Mind (ToM) might be altered in the autism spectrum, the alternative cognitive strategy used by individuals with autism
spectrum conditions in reciprocal social interactions remains poorly understood. Itis known that typically developed adults (TDA) use ToM to anticipate others' decisions.
Such strategic anticipation may even culminate in recursive ToM when competitors also use ToM to anticipate one's own decision. In the context of repeated interactions, this
yields (recursive) learning styles that differ from simpler alternative strategies such as imitation or (anti)-perseveration.

Objectives: Here, we ask whether, similarly to TDA, adults with autism spectrum disorder (AwASD) switch to a recursive learning style when engaged in a social interaction. In
particular, we hypothesize that (1) AWASD would use similar learning styles when interacting with humans or machines, (2) they would use low-recursion learning styles,
eventually impairing performance when interacting with ToM agents.

Methods: AWASD and TDA matched for age, IQ and gender took part to the study (n=48). AWASD had been assessed with ADOS-G and met DSM-IV criteria for an ASD. All
participants had FSIQ>85. Participants with self-reported depression (Beck depression Inventory score>20) were excluded. We used a previously validated computerized
game (Devaine et al. 2014) to access participants’ learning styles by varying the ToM sophistication of their virtual opponents. This sophistication ranged from a random
sequence with a bias to artificial ToM with two steps of recursion. Critically, the task was either framed as an on-line competitive game played against another participant or
as a slot machine game. We captured participants' learning style in terms of the trial-by-trial impact of previous choices onto their current decision (as quantified by logistic
regressions). We then analyzed both participants' performance and learning style patterns, across opponents and framing conditions.

Results: Contrary to TDA, AWASD had strikingly similar performance patterns in both framings (AwASD:r2=.60, p=.003/TDA:r2=-.20, p=.57) and did not appear to modulate
their learning style. Moreover, learning style and performance of AWASD were different from TDA's in both framings. More precisely, AWASD performed better than TDA
(p=2e-6) against opponents with low sophistication and worse than controls (p=7e-6) against sophisticated opponents in the social framing. Only TDA varied their learning
style in response to the framing manipulation, eventually engaging in recursive ToM inference in the social framing.

Conclusions: Our results are consistent with the idea that learning style involves both imitation of the other player’s previous moves and strategic (adaptive) choice
alternation. Contrary to TDA, knowing that they interact with other humans does not change the learning style of AWASD, which leads to performance losses when playing
against agents with recursive ToM. Critically however, the learning style of AWASD is more efficient than TDA's against artificial agents that do not possess recursive ToM
(even when these agents are capable of learning).

Overall, this study constitutes an important input from computational psychiatry to understand ToM reasoning and its alternatives in autism, and to resolving the apparent
paradox of co-occurring strengths and weaknesses of autistic cognitive style.

110.214 Sniff Check! Adults with Greater Autism Symptoms Report Odors As Being More Positive
E. N. Keenan, T. Rosen, E. Kang and M. D. Lerner, Stony Brook University, Stony Brook, NY

Background:

Many have speculated that hypoactivation of the amygdala is a key feature of autism spectrum disorder (ASD) (Baron-Cohen et al., 2000). While evidence for amygdala
hypoactivation is mixed, there is some support for the notion that abnormal connectivity of the amygdala and orbitofrontal cortex may be implicated in the social deficits seen
in ASD (Zalla and Sperduti, 2013). Evidence indicates that the amygdala and the orbitofrontal cortex are also involved with the attribution of emotional valence to olfactory
stimuli (Zald and Pardo, 1997).

A growing literature suggests the presence of aberrant olfactory processing in ASD. For example, evidence suggests that odor identification, though not detection, is impaired
in ASD (Suzuki et al., 2003). Likewise, children with ASD do not adjust their sniff response time to unpleasant versus pleasant odors, an atypical pattern which correlates with
social impairment (Rosenkrantz et al., 2015). Similarly, it has been speculated that children with ASD are less likely to report emotional attributions to odors (Legisa et al.,
2013). However, to date, no study has assessed odor valence rating as a function of ASD symptomatology.

Objectives:

This study examined relationship between ASD symptomatology and bias in emotional valence to olfactory stimuli. It was hypothesized that adults with greater subclinical
ASD symptoms would show a less negative response to typically aversive scents.

Methods:

Thirty-one typically developing adults (21 female, 10 male; ages 18 - 47, Myge = 22.2, SD44e = 6.0) completed a self-report measure of autism symptomology, the Social
Responsiveness Scale-2 (SRS-2; Constantino & Gruber, 2012), as well as an olfaction task (Jin et al., 2015). The task featured 9 scents that varied by positive, negative, and
neutral valence. Participants rated the valence and familiarity of each scent on a continuous scale.

Results:

There was a correlation between greater autism symptoms and rating negatively-valenced odors more positively (r=.355, p =.007), an effect which remained significant after
controlling for familiarity (r=.412, p =.002). The correlation was also significant for both subscales of the SRS-2, but moreso for social communication (r=.468, p <.001) than
for restricted and repetitive behavior (r=.331, p=.013).

Conclusions:

Adults with greater levels of sub-clinical ASD symptoms subjectively reported negatively-valenced odors as more pleasant. This could explain the aberrant sniff response
found by Rosenkrantz et al., as perhaps individuals with ASD do not perceive negatively-valenced scents as negatively as TD controls. Taken together, these findings
converge with past studies suggesting a potential relationship between ASD symptoms, particularly in the social communication domain, and atypical olfactory processing.
Given that intact amygdala and orbitofrontal cortex functioning is needed to identify the pleasantness of an odor, these findings may provide a behavioral index of abnormal
amygdala and orbitofrontal cortex connectivity in ASD (Zalla and Sperduti, 2013). When presented, these results will be augmented via the inclusion of 30 adults with ASD as
well.

110.215 Social Anxiety in Young People with Autism: Cognitive and Behavioural Models
H. Wood', S. Ft‘usbridge’ and A. J. RusselF, (1 )psychology, university of bath, bath, United Kingdom, (2)University of Bath, Bath, United Kingdom

Background:

Social anxiety is more prevalent in adolescents with autism spectrum disorder (ASD) than typically-developing adolescents (Bellini, 2004), and is one of the most common
anxiety disorders in adolescents with ASD (White et al., 2009). Whilst the cognitive model of social anxiety has a well-established evidence-base for typically-developing
individuals (Clark & Wells, 1995), its applicability for individuals with ASD is unclear. The cognitive model outlines how appraisals about one’s own social performance and
self-focused attention are central factors in the development and maintenance of social anxiety and are important focii for any intervention. Historically interventions for social
anxiety in ASD have adopted a deficit model with improvements in social skills considered essential. Adolescents and young adults with ASD (n=52) took partin a paradigm
designed to elicit social anxiety (adapted from Cartwright-Hatton et al., (2003)).

Objectives: to explore the role of cognitive factors in social anxiety in Autism.

Methods: An adapted paradigm provoking social anxiety was employed, and individual ratings of social performance were compared with objective observer ratings. Self
focused attention was measured using an adapted autonomic perceptions questionnaire.

Results: Approximately 50% of the group scored above clinical threshold on a measure of social anxiety. Group differences in the discrepancy between self-and observer
ratings of social performance skills were recorded, with the socially anxious group rating social performance as significantly poorer than observer ratings. An adapted version
of the Autonomic Perceptions Questionnaire also revealed between-group differences in the extent of self-focused attention.

Conclusions: These findings suggest that cognitive factors may be as relevant in our understanding of social anxiety in young people with ASD as typically developing youth
and have implications for psychological treatments.

110.216 Social Attention and Empathy in High Functioning Women with Autism Spectrum Disorders

M. P. Ketelaars', A. In't Vel, A. Mol®, H. Swaab’, F. Bodri/4 and S. Van Ft‘ijn’, (1)Department of Clinical Child and Adolescent Studies, Leiden University, Leiden,
Netherlands, (2)Centrum Autisme Rivierduinen, Leiden, Netherlands, (3)Altrecht, Nieuwegein, Netherlands, (4)Centre for Child and Family Studies, Leiden University,
Leiden, Netherlands

Background : Females with autism spectrum disorders (ASD) have become the focus of research only recently after clinical reports of an altered phenotype. This altered
phenotype may be responsible for delays in diagnosing females on the spectrum. There is, however, limited research into the female phenotype and its possible underlying
mechanisms. A promising avenue in ASD research is social attention. Social attention has been shown to relate strongly to ASD symptoms, and information on this
mechanism in the female population may provide us with valuable information for diagnostic assessment and treatment of this specific group.

Objectives : The present study investigates social attention using sensitive and ecologically valid measures by assessing gaze fixation patterns. In addition, social attention
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is related to the behavioral level by examining its relation to informant ratings of empathic abilities.

Methods : Participants consisted of 31 adult women with ASD and 29 non-clinical controls. Social attention was assessed by measuring eye fixation patterns using eye
tracking while participants watched four real-life movie clips in which children displayed differing emotions. Empathic abilities were assessed using the informant reported
Interpersonal Reactivity Index (IRI).

Results : Results show decreased fixation duration on the face and mouth in women with ASD compared to non-clinical controls. No differences were found in fixation
duration on the eyes, objects and outside the areas of interest. Women with ASD showed reduced cognitive empathy, and more personal distress in stressful situations
compared to non-clinical controls. Additionally, there was a negative correlation between personal distress and total fixation duration to the face for this group.
Conclusions : The current findings suggest subtle impairments in social attention in women with ASD, though fixation on the eyes was normal. Since lack of eye contact is the
hallmark of ASD, this may put women with ASD at risk of underdiagnosis. As the pattern of impairment is contrary to the current research findings on the male population, it
warrants caution in assuming that current research findings regarding social attention in individuals with ASD automatically apply to the female ASD population. In addition,
the negative relationship between face fixation and feelings of personal distress is suggestive of the involvement of the arousal system, with a possibility that women with
ASD have problems downregulating their arousal in social situations.

110.217 Social Functioning in Children with Autism: Which Processes to Measure?
A.P.F. Key, D. Jones and B. A. Corbett, Vanderbilt University, Nashville, TN

Background: Social functioning depends on optimal brain mechanisms, cognitive processes, and behavioral skills. Examining social deficits in children with ASD using a
multidimensional approach should yield more detailed information about their strengths and weaknesses associated with social interactions.

Objectives: The purpose of this study was to investigate which neural mechanisms supporting social cognition (perception of vs. memory for faces) are associated with social
behavior during peer interactions in children with autism.

Methods: Brian mechanisms supporting face perception and memory were evaluated using visual event-related potentials (ERPs) in 74 children with autism (age 7-16
years) during passive viewing of color photographs depicting unfamiliar smiling young adults or front views of houses, a subset of which were randomly selected and
repeated throughout the test session while the rest were shown only once. Social cognition was assessed using NEPSY Memory for Faces test. Social behavior was
documented using caregiver reports (Social Communication Questionnaire, Social Responsiveness Scale, Adaptive Behavior Assessment System, Child Behavior Checklist)
and coded observations of playground behaviors with peers.

Results: All participants demonstrated perceptual discrimination of faces vs. houses as reflected in the larger N170 responses to the former, suggesting social perception
mechanisms comparable to those of typical individuals, but only the youngest group (7-9 years) evidenced increased N170 amplitudes following stimulus repetition
regardless of stimulus category. These effects on the N170 amplitude decreased with age (face vs. house: r=.526, p<.001; repeated vs. single: r=.416, p<.001). N170 latency
varied with 1Q, with shorter responses to houses vs. faces observed only in the high-1Q (>115) group. Examination of the social memory processes indexed by the frontal and
parietal “old/new” responses in the 300-500ms interval revealed familiarity with (FN400) but not recall (parietal) of the repeated houses in the youngest (7-9 years) and oldest
(13-16 years) groups, while no significant differences were observed for faces due to high inter-individual variability. Social brain-behavior correlations demonstrated that
larger N170 amplitudes to faces and to repeated stimuli were associated with fewer parent-reported social problems (CBCL). Conversely, larger FN400 responses to
repeated faces were associated with fewer autism symptoms (ADOS communication and total scores), higher verbal IQ, better performance on NEPSY memory for faces
(immediate), fewer social problems (CBCL), as well as more cooperative play, gestures, and verbal communication during a playground interaction with peers. Perceptual
and memory responses to houses correlated with age and 1Q, but not social behavior.

Conclusions: Examination of social functioning in children with autism using neural, cognitive, and behavioral assessments suggests that neural measures of more complex
social cognition processes, such as face memory reflected in the “old/new” ERP responses, may be more informative about social functioning in children with autism than
early perceptual brain responses due to more extensive connections with social cognition and behavior.

Social functioning depends on optimal brain mechanisms, cognitive processes, and behavioral skills. Examining social deficits in children with ASD using a
multidemensional approach should yield more detailed information about their strengths and weaknesses associated with social interactions.

110.218 Student-Teacher Closeness Impacts School Engagement

B. Hedges', C. Kasari?, W. I. Shih®, C. Lord*, R. Landa® and B. King®, (1)Semel Institute for Neuroscience and Human Behavior, University of California, Los Angeles, Los
Angeles, CA, (2)University of California Los Angeles, Los Angeles, CA, (3)UCLA, Monrovia, CA, (4)Weill Cornell Medical College, White Plains, NY, (5)The Kennedy Krieger
Institute, Baltimore, MD, (6)University of Washington and Seattle Children's Hospital, Seattle, WA

Background:

Mainstream education incurs both benefits and risks for children with autism spectrum disorders. Despite typical peer models, these children are often socially isolated in the
mainstream classroom (Chamberlain 2007). A recent study examined the efficacy of different social skills interventions for children with ASD in mainstream classrooms
(Kasari 2015), finding that teacher reports of closeness to the target children moderated the children’s responsiveness to intervention. Previous research indicates that the
student-teacher relationship has an impact on the social functioning of typically developing preschoolers (Howes 2008), as well as academic success (Hamre and Pianta,
2001). A study of intellectually disabled children found that the student-teacher relationship was less close and less stable than typically developing peers. Child behavior
problems in ID youth predicted greater student-teacher conflict whereas social skills predicted greater closeness (Blacher 2009). We have yet to examine how the student-
teacher relationship affects peer to peer relationships of children with ASD.

Objectives:

To understand the relationship between student-teacher closeness and peer engagement at school for children with ASD.

Methods:

Participants included 134 children, 110 males. The average age was 8 years. All children were in general education classrooms for at least 80% of the day and had ADOS-
confirmed diagnosis of ASD. Data was collected using the Student Teacher Relationship Scale (Pianta 2001), the Behavioral Assessment System for Children (Reynolds,
2004), and a classroom friendship survey which included the number of classmates the target child nominated as a friend (out-degrees) and the number of times the target
child was nominated as a friend by classmates (in-degrees). Peer engagement was measured using the Playground Observation of Peer Engagement (Kasari et al 2005).
Results:

Correlational analyses were used to examine teacher-child closeness with adaptive functioning, in-degree and out-degree nominations, peer engagement on the
playground, and student-teacher conflict. Teacher —child closeness was positively linked to higher scores of observed peer engagement on the playground (r=.214, p=.0198).
Additionally, higher closeness was associated with in-degrees (r=.346,p<.001). Children with higher teacher closeness tended to be rated higher on measures of adaptive
functioning by both teacher and parent (r=.484, p<.001 and r=.218, p=.0257, respectively). High teacher closeness was negatively correlated with teacher reports of conflict
within the teacher-child relationship (r=-.323, p<.001). Finally, no significant relationship between child’s IQ and teacher-child closeness was found.

Conclusions:

Children with ASD who are rated as having a closer relationship with their teachers tend to have higher engagement with peers on the playground and more positive peer
nominations. Classroom interventions focused on improving social engagement in children with autism rarely target the teacher-child relationship directly; further research
may be warranted to investigate whether teacher-child closeness has an effect on social engagementin young children with autism spectrum disorders.

110.219 Subtle Differences in Explicit Facial Identity and Facial Expression Recognition in Young Adults with ASD

S. Vettori'2, C. Dillen"-?, H. Op de Beeck®, J. Steyaert'-? and B. Boets'-, (1)Child and Adolescent Psychiatry, KU Leuven, Leuven, Belgium, (2)Leuven Autism Research
consortium (LAuRes), KU Leuven, Leuven, Belgium, (3)Laboratory of Biological Psychology, KU Leuven, Leuven, Belgium

Background:

Fluently recognizing faces and facial expressions is highly important for our social interactions. Impaired and atypical face processing have often been postulated as a key
deficitin autism spectrum disorders (ASD). Despite the great amount of research on face identity and facial expression recognition in ASD, the results are mixed. This is partly
because many studies included a relatively small sample of participants and administered only a single face processing task.

Objectives:

Therefore, our goal is to examine face identity and facial expression recognition in a substantial sample of young adults with ASD and matched typical control subjects,
assessed with a battery of explicit face processing tests targeting identity and emotion recognition via matching and memory tasks. In addition, we will investigate mutual
associations between face processing performance, and associations with self-reported autism characteristics and symptoms of depression and anxiety.

Methods: 26 high-functioning young men with ASD and 26 male healthy control subjects without any psychiatric disorder completed computerized versions of the Benton
Facial Recognition Test (BFRT), the Cambridge Face Memory Test (CFMT), the Emotion Recognition Index (ERI) and the Emotion Recognition Task (ERT). In addition to
verbal, performal and total IQ, clinical assessments included ADOS and self-report questionnaires assessing quantitative autism characteristics (Social Responsiveness
Scale, SRS), symptoms of depression (Beck Depression Inventory) and symptoms of anxiety (State-Trait Anxiety Inventory).

Results:

Results on both face identity recognition tasks (CFMT and BFRT) showed that there were no main group differences in performance between ASD and control subjects.
However, on the CFMT, adults with ASD were more hindered by increasing task difficulty through increasing noise and tended to perform worse than controls. Further, we
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found no group differences on average accuracy on both facial expression recognition tasks (ERIand ERT). Yet, individuals with ASD needed more time to provide correct
answers on the ERI. In the presentation we will further expand these results by showing correlations between face processing performance and symptom severity and 1Q
scores.

Conclusions:

We examined a series of face processing abilities with widely used standardized tests. Overall, we found no obvious group differences in face identity recognition and facial
expression recognition performance in this sample of adults with ASD versus controls. None of the tests showed an overall group difference, but results on the ERI and the
CFMT suggest that subjects with ASD memorize facial identity slightly less accurately and process facial expressions slightly more slowly. In sum, this study indicates that
explicit face processing abilities are fairly intact in men with ASD. However, this finding does not rule out that altered face processing is still a key deficitin ASD. If the nature
of this deficit is implicit, than the widely used task tapping explicit face processing may give an incomplete estimate of face processing abilities in ASD.

110.220 Successfully Directing Eye Gaze Does Not Improve Face Recognition Ability in Children with ASD
S. J. Thompson, S. R. Leekam, G. Powell and C. Jones, School of Psychology, Cardiff University, Cardiff, United Kingdom

Background: Individuals with ASD show unusual patterns of eye gaze to the face and perform poorly on face processing measures. However, whether prompting individuals
with ASD to look at optimal face regions will improve accuracy is unknown. In previous research we found that when told to look at the mouth, neurotypical adults showed
difficulty inhibiting an unconscious preference for first looking to the eye region. In addition, prompting instructions improved accuracy. What remains unknown is: (i) whether
individuals with ASD show a first look eye preference (ii) whether directing eye gaze can improve their accuracy.

Objectives: (1) To establish whether typically developing (TD) and ASD children have a preferred first look location that is difficult to inhibit. (2) To establish whether directing
eye gaze improves accuracy.

Methods: Fourteen children with ASD (8—13 years) and 24 matched TD children participated. Using a forced-choice face recognition paradigm, participants had to
distinguish the previously seen target face from an alternative image, where the eyes or mouth were digitally altered. This was first conducted with no looking instructions
(unprompted condition) and then with instructions to look to the changed region (prompted condition). Eye movements and task performance were measured. A control task
using houses was also included.

Results: Both child groups showed the same eye tracking patterns found in neurotypical adults. With respect to objective 1, first looks were significantly more often made to
the eyes than mouth in the unprompted condition by both groups. With respect to objective 2, when prompted to look to the mouth, the first look for both groups was as often to
the mouth as to the eyes, whereas when directed to the eyes, first looks reflected task instruction. Analysis of dwell time indicated no group differences, with both groups
spending more time looking at the prompted region. However, the groups differed on task performance. Unlike the TD group, the ASD group did not show better face
recognition ability when prompted where to look than in the unprompted condition, and did not show better performance when the eyes were the changed region compared
to the mouth. Performance on the control task was comparable between groups.

Conclusions: Children with ASD showed similar looking patterns to TD children; they had a bias for first looking to the eye region. Further, this bias was difficult to inhibit even
when it was an optimal strategy for task performance. Both groups overcame this initial bias and spent most time looking at the prompted region. The data indicate that itis
possible for children with ASD to show typical patterns of looking to the face, albeit in a controlled laboratory environment. However, unlike the TD group, children with ASD
could not benefit from the prompts and their behavioural performance did notimprove.

110.221 Support Needed for Japanese Adolescent Girls with ASD: The Gap Between Girls with and without ASD
Y. Nishio' and M. Torif?, (1 )Kobe University, Osaka, Japan, (2)Kobe University, Kobe, Japan

Background:

Only a few studies have been conducted on females with Autism Spectrum Disorder (ASD). Females often have different difficulties than males. If we focus on the sex
differences, we should direct our attention to adolescence. It's a period in which not only physical changes but mental ones appear in the development of secondary sex
characteristics. Accordingly, their social relationships change and the child-parent relationship often becomes strained. When we consider those with autistic characteristics,
adolescents with ASD have higher risks of maladjustment than others. Especially in Japan, more for girls than boys, changes in social behavior tend to be expected after
puberty. Since the status of women is still lower in Japanese culture, “femininity” is required of them.

Objectives:

The purpose of our study is to clarify support needed for adolescent girls with ASD from the both sides of autistic traits and sex differences.
Methods:

Participants: The typical development (TD) group consisted of 330 adolescents, comprising 174 boys and 156 girls. The ASD group consisted of 43 adolescents,
comprising 23 boys and 20 girls. The two groups were matched in age (Mean+SD, TD group: 12yém=1y2m, ASD group: 11y5mx1y2m).

Materials: We created a questionnaire about attachment to parents (e.g. "Even if | don't tell anything, parents understand my feeling.”). There're also sections about
distressing experiences of 7 items. Then participants ranked their advisers.

Results:

With regard to attachment to parents, A factorial ANOVA revealed a significant main effect for group (F1)=20.99, p<.001). The ASD group (M=2.79, SD=.77) scored higher
than the TD group (M=2.22, SD=.76).

Chi square test and residual analysis compared distressing experiences . Regardless of group, girls had significantly more troubled experiences with health (X2(5)=33-08,
p<.01) and friendship ()(2(6)=61 .07, p<.01). Only the TD group had significantly sex differences, and TD girls had troubled experience with personality than TD boys

(X%(6)=33.57, p<.01).

As shown in Table, a similar ANOVA was conducted to compare advisers in group and sex. There was a significant main effect for sex (F(1)=6.88, p<.01), girls reporting less
consulted with their father than boys. There was a significant main effect for group (F(1)=18.22, p<.001), with the ASD group regarding their teacher as an adviser than the TD
group. With respect to friends, there were significant main effects of both group (F1)=28.80, p<.001) and sex (F(1)=9.18, p<.01).

Conclusions:

These results suggest the ASD group was further behind when it comes to psychological separation from their parents than the TD group. Because it is difficult for the ASD
group to promote friendship, their relationship seems to be hard to shift. Consequently, they ask teachers for advice next to parents. Especially TD girls rely on their friends,
which was markedly different from girls with ASD. This gap poses a large problem because learning various things from friendship is very important part of growing up
socially. A further direction of this study will be to create the support program for adolescent girls with ASD considering not only autistic traits but also sex differences.
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Table Comparison of advisers by group and sex
] ASD D
Adviser - - F-test
Boy M (SD) GirlM (SD) BoyM (SD) GirlM (SD)
Mother  1.86(1.09) 1.78(.85) 1.71(1.01) 1.92{.93) Group: Fr1;=.000, p =.99
Sex: Fi13=.18, p =.67

Interaction: F1,=.86, p=.36

Father 0.94(.83) .66(.55) 1.06(.83) 69(.71) Group: F(1;=.331, p=.57
Sex: F(1;=6.88, p <.01
Interaction: F{3;=.15, p=.70

Brother/ .35(.55) 41(.64) 49(.66) J70(.75) Group: F(1;=3.48, p=.06
Sister Sex: F13=1.47, p=.23
Interaction: F1,=.45, p=.50

Friend .33(.45) .71(.63) 1.01(.83)  1.41(.80) Group: F1;=28.80, p <.001
Sex: Fi1;=9.18, p <.01
Interaction: F{1;=.01, p=.93

Teacher .70(.57) 93(.71) 47(.56) .38(.54) Group: F(1;=18.22, p <.001
Sex: F[1]= .59, p= 44
Interaction: F;1;=3.12, p =.08

Score: First place—3 points, Second place—2 points, Third place—1 paint

110.222 Surfing Safely: An Examination of Online Dating Skills in Young Adults with Autism Spectrum Disorder

M. E. Roth2 and J. Gillis®, (1)Department of Child and Adolescent Psychiatry, The Child Study Center at New York University Langone Medical Center, New York, NY,
(2)Department of Psychology, Auburn University, Auburn University, AL, (3)Department of Psychology, Binghamton University, Binghamton, NY

Background: Adults with Autism Spectrum Disorder (ASD) have difficulty forming romantic relationships, despite having motivation to establish them. The lack of success
through traditional, face-to-face dating may lead adults with ASD to pursue relationships through other modalities, such as online dating. There are a number of advantages
offered by online dating for adults with ASD; however, there are also a number of disadvantages to online dating for the population, including potential victimization. Although
it has been thought that adults with ASD are at a higher risk for victimization, compared to other clinical populations, only one study to date has examined victimization risk in
a sample of adults with ASD (Brown-Lavoie et al., 2014). In addition, it is thought that the core deficits of ASD put adults with ASD at risk for inappropriate courting, also known
as “stalking,” which was demonstrated by Stokes and colleagues (2007). With regards to online dating, one survey study (Roth & Gillis, 2014) revealed that adults with ASD
use online dating, however safety was a primary concern. The victimization risk of adults with ASD, and risk of inappropriate courtship, in online settings has yet to be
examined empirically.

Objectives: To date there has notbeen an empirical examination of online safety skills or online dating skills in adults with ASD, which was the aim of the current study.
Methods: Participants included 30 adults with ASD and 57 typically developing adults, whom were compared on a number of variables including ASD symptoms, dating
history, online dating history, sources of learning about dating, online victimization history, inappropriate courtship behaviors, online dating safety knowledge, online dating
safety skills, and motivation to remain safe while online dating. Participants completed measures online.

Results: The results revealed that adults with ASD had fewer previous relationships, sources to learn about relationships, and behavioral skills in online dating. Conversely,
the ASD group had more online dating experience, previous online victimization, and inappropriate methods of courting. The two groups had equal knowledge of online
dating and motivation to remain safe.

Conclusions: Although adults with ASD are interested in, and are using, online dating services, they are less successful in dating compared to same aged peers. In addition,
safety concerns may be interfering with adults' ability to enjoy the benefits of online dating. Given that the current study indicates that adults with ASD have poor knowledge
regarding online dating safety, fewer sources to learn about dating safety, more online victimization history, more history engaging in inappropriate courting, and less
behavior safety skills, itis important for the field to capitalize on the population's motivation to remain safe while online and help adults with ASD lead safe and productive
social and romantic lives.

110.223 Systematic Evaluation of Self-Esteem, Internalizing Symptoms, and Theory of Mind in Youth with ASD, ADHD, and Typical Development

J.B. McCauIey1’2, M. A. Harris?, M. C. Zajica, H. K. Schilt?, L. E. Swain-Lerro®, T. Oswald’, N. S. Mclntyres, K. Trzesniewski, P. C. Mundy4 and M. Solomon?®, (1)University
of California at Davis MIND Institute, Sacramento, CA, (2)Human Development, University of California at Davis, Davis, CA, (3)University of California at Davis MIND Institute,
Davis, CA, (4)Education and Psychiatry, University of California at Davis, Sacramento, CA, (5)MIND Institute, Sacramento, CA

Background: Although self-esteem is a robust indicator of a wide range of clinically significant mental health outcomes in youth with typical development (TYP) and with
Attention Deficit Hyperactivity Disorder (ADHD), little is known about these relations in youth with autism spectrum disorder (ASD). Self-esteem reports from youth with ASD
may provide a new barometer of mental health within the population. Although, impairments in social-cognitive skills thought to be requisite for self-assessment, such as
theory of mind (ToM), may compromise the validity of these reports.

Objectives: The objectives of the current study were to: (1) describe how individuals with ASD rate their self-esteem compared to age-matched individuals with ADHD, and
TYP; (2) test how self-esteem relates to anxiety and depression in all three groups; and (3) examine if ToM performance moderated these associations.

Methods: 98 children and adolescents, aged 9 to 17 (See Table 1), were administered a battery of questionnaires and assessments as part of a longitudinal study of
academic functioning. Participants completed two measures of self-esteem -- the Marsh SDQ (Marsh, 1992), and the Lifespan Self-esteem questionnaire (LSE; Harris, 2015) -
- along with measures of depressive symptoms (Center for Epidemiological Studies-Depression Scale [CES-D; Radloff 1977]), and anxiety symptoms (Multidimensional
Anxiety Scale for Children, 2ndedition [MASC-2; March 1997]). Furthermore, participants were administered two tasks of ToM capabilities, the Strange Stories (Happe, 1994),
and the Silent Films (Devine & Hughes, 2013) tasks. ANOVAs, correlations, and multiple regressions were performed using SPSS 22.

Results: There were no significant differences between the ASD, ADHD, and TYP group ratings of self-esteem assessed on both the Marsh SDQ, F(2, 94) = 2.25, p=.11, and
the LSE, F(2, 94)=2.10, p=.13. As predicted, self-esteem ratings were negatively correlated with depressive symptoms across all three groups (Pearson’s r's ranged from -.62
to -.47). Self-esteem was negatively associated with anxiety symptoms in the ADHD (r(23)=-.56) and TYP groups (r(32)=-.60), but had a positive association in the ASD
group (r(37)=.31) that was driven by the Obsessions and Compulsions and Harm Avoidance subscales of the MASC-2, suggesting that endorsing items on these scales,
emphasizing following rules and insistence on sameness, may be closely related to self-worth for individuals with ASD. Furthermore, there was no evidence that ToM
moderated the relations between self-esteem and both depressive symptoms and anxiety symptoms in the ASD and ADHD groups.

Conclusions: All three groups demonstrated comparable self-esteem ratings that were negatively associated with depression. There were inconsistencies between the
groups’ reports of the relations between self-esteem and anxiety symptoms. The ASD group reported that self-esteem was positively associated with anxiety symptoms
involving following rules and compulsive behaviors, suggesting they may be interpreting some anxiety symptoms idiosyncratically. Finally, there was no evidence that ToM
moderated the relations between self-esteem and internalizing symptoms in the ASD and ADHD groups, indicating that ToM abilities are not impacting the validity of these
reports. Consequently, these results indicate that children and adolescents with ASD can report self-esteem relatively accurately and may provide insights to mental health
functioning across groups.
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Table 1

Sample Characteristics

Males (%)

Females (%0)

ASD (a=39) TYP (n=34)
33 (85%) 22 (65%)
6 (15%) 12 (35%)

ADHD (n=25})

18 (72%)

7 (28%)

Chronological Age (SD)

13.01 (2.20)

Jerbal IQ (SD)

Nonverbal IQ (SD)

Full Scale 1Q (SD)

96.97 (15.62)

104.41 (15.57)

100.48 (13.91)

110.56 (14.44)

117.06 (15.04)

115.59 (13.83)

100.96 (14.75)

100.68 (15.10)

100.96 (15.04)

ADOS-2 Total

10.46 (2.87) NA 3.48 (3.88)

1102PAD herEsigntang Naturg pf Oogylict within the Ay Relationships of Adglascents on the Autism Spectrum

F. R Sedgewick ', V- HIP and E. Pﬁm‘cano’, (T)Cenire for Research in Autism and Education (CRAE), UCL Institute of Education, University College London, London, United
Kingdom, (2)Psychology and Human Development, UCL Institute of Education, London, United Kingdom

Background: Friendships are a crucial part of our development as social individuals, from childhood through to adulthood. Conflict within these relationships is a ubiquitous
phenomenon and can offer insight into the extent and nature of social relationships, particularly the maintenance of friendships. While there has been a great deal of
research on autistic children and adolescents’ friendships and on the conflict that occurs outside of friendships (in the form of bullying), to our knowledge there is no research
on the conflict experienced by autistic adolescents within their friendships and peer relationships.

Objectives: This study sought to understand the extent and nature of the conflict experienced within the relationships of adolescents on the autism spectrum, using interview
and questionnaire-based methods. We also investigated the relationship between adolescents’ social awareness and the degree of conflict within their friendships.
Methods: Data collection is ongoing. Nine adolescents with autism, aged 11-16 years, have taken part. Participants completed an in-depth semi-structured interview about
their friendships, in addition to the Friendship Qualities Scale (FQS), a test of perceived best-friendship quality (which included a Conflict subscale), the Revised Peer
Experiences Questionnaire (RPEQ), a measure of aggressor/victim status in peer interactions, and The Awareness of Social Inference Test (TASIT), a test of social
awareness.

Results: Adolescents on the autism spectrum reported many conflicts with their friends, although these were often unresolved due to the adolescents’ focus on their friends’
actions rather than underlying motivations. Furthermore, we found that adolescents with greater social awareness had a lower level of conflict within their best-friendship (r = -
.68, p < .05). The effect was similar in direction and strength for two aspects of social awareness (as measured by the TASIT), including sarcasm-awareness (r = -.55, p < .05)
and lie-awareness (r = -.35, p < .05). Finally, higher conflict levels were associated with a greater likelihood of aggressor-status in peer interactions (r=.50, p < .05).
Conclusions: These results suggest that conflicts within the friendships of adolescents on the autism spectrum often go unresolved because they fail to focus on the
underlying cause of the conflict. These qualitative data were supported by the data from questionnaires, which showed that those who are more aware of others’ motivations
were more able to negotiate their interactions with peers (i.e. without conflict) and, as a result, more likely to maintain their friendships. These findings highlight the
importance of managing conflict within friendships with peers, which might be a limiting factor in autistic adolescents’ ability to both obtain and sustain social relationships
and should be an important target for intervention.

110.225 The First Step of Reciprocity: Bidirectional Social Influence Intact in ASD. a Computational Psychiatry Study

M. Devaine’, B. Forgeot d’Acm, A. Duquerte3 and J. Daunizeau® , (1)Brain and Spine Institute, Paris, France, (2)Psychiatry, Université de Montréal, Montreal, QC, Canada,
(3)Psychology, Université de Montréal, Montréal, QC, Canada, (4)Brain and Spine Institute, INSERM, Paris, France

Background: Autism originally means « egocentrism ». Despite recent examples of preserved social influence in ASD, the hypothesis that individuals with ASD might be less
influenced by others (reduced social influence) and be more influenced by their own ideas when understanding others (strong projection bias) remains appealing
Objectives: In this study, we ask whether adults with ASD (AwASD) learn about and from others' pseudo-personality traits (impatience and prudence) similarly to typically
developed adults (TDA). In particular, we want to investigate: (1)whether AWASD's projection bias is stronger than TDA'’s, (2)whether learning others’ pseudo- traits is
preserved in AWASD, (3)whether AWASD are immune to social influence for such pseudo- traits.

Methods: AWASD and TDA matched for age, IQ and gender took part to the study (n=48). AWASD had been assessed with ADOS-G and met DSM-IV criteria for an ASD. All
participants had FSIQ>85. Participants with self-reported depression (Beck depression Inventory score>20) were excluded. In a series of trials, participants were presented
with binary choices involving a trade-off between a cost (in terms of delay or risk) and a reward (high vs low). Participants had to successively make their decisions (block
1,3,5) and predict the choices of another (virtual) participants (block 2,4). Note that, in blocks 2 and 4, participants were given feedback to enable them to learn the virtual
participant’s pseudo-trait. Based on their choices, we could estimate participants’ personality traits (impatience and prudence) in each decision block. In turn, we could
manipulate the similarity of the virtual participant, which was endowed with similar (Same condition) or different (Different condition) pseudo-traits. We measured participants'
projection bias by comparing their prediction performance in the Same vs Different conditions (prior to learning), and their sensitivity to social influence by estimating the drift
in their trait after having tried to predict the choices of a Different other.

Results: Prediction accuracy at the beginning of the prediction blocks was higher in the Same condition than in the Different condition for both groups
(AwASD:p=.003,TDA:p= 1e-4), indicating a significant projection bias that was otherwise not different between groups (p=.6). Second, at the end of the prediction phase,
accuracy was good in both conditions and did not differed between groups (AWASD:85%,TDA:89%,p=.2).

Moreover, we found that both participants in both groups increase (resp., decrease) the frequency of prudent or impatient choices they make if they previously tried to predict
somebody who was more (resp., less) prudent or impatient than themselves (p=.005). This resulted in an alignment of pseudo-traits that was not different between groups
(p=3).

Conclusions: This study is in line with recent results suggesting that social influence is not affected in ASD. For the first time, it also demonstrates that AwWASD and TDA differ
neither in terms of their underlying projection bias nor in their ability to learn others' pseudo-traits. Altogether, our results suggest that the first step of reciprocity (i.e.
observational Theory of Mind) is intact in ASD. Further work remains to be done to understand how AwASD cope with reciprocal social interactions.

110.226 The Impact of Social Skills Development on Fear of Negative Evaluation and the Prediction of Positive Mental Health Outcomes Among Adolescents
with ASD

A. McVey’, B. Dolan’, A. M. Carsonz, J.S. Karsr", S. Stevens4, K. S. W/'lIar’, C. Caiozzo! | E. Vogt’, S. Potts’ and A. V. Van Hecke’, (1)Marquette University, Milwaukee, WI,
(2)Autism Center & Psychology Service, Baylor College of Medicine/Texas Children's Hospital, Houston, TX, (3)Children's Hospital of Wisconsin, Wauwatosa, WI,
(4)University of Minnesota, Minneapolis, MN

Background: Fear of negative evaluation (FNE) is defined as a fearfulness of being viewed poorly by others (Winton, Clark, & Edelmann, 1995). FNE often results in
hypervigilance during and avoidance of social situations (Mogg, Bradley, De Bono, & Painter, 1997; Wieser, Pauli, Weyers, Alpers, & Mihlberger, 2009). Although this pattern
is most common among individuals with social anxiety, research suggests that social anxiety and autism spectrum disorder (ASD) often co-occur, and therefore vigilance-
avoidance merits examination in ASD (Bellini, 2004, 2006; Kuusikko et al., 2008). Specifically, research demonstrates that social skills deficits in ASD may significantly
influence the development of a fearful response in social situations for these individuals (Bellini, 2003).

Objectives: The primary objectives of this study were to examine if self-report of FNE symptoms significantly decreased over the course of an empirically validated social
skills intervention and whether such changes were predictive of improved mental health.

Methods: Seventy-two adolescents (N =72; 10 female) between the ages of 11 and 16 with high-functioning ASD participated in this study. Participants included in this
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analysis represent those in the experimental treatment group from a randomized controlled trial. Adolescents received the Program for the Education and Enrichment of
Relational Skills (PEERS®), a 14-week social skills intervention demonstrated to be effective atimproving social competence among teens with ASD (Laugeson, Frankel,
Mogil, & Dillon, 2009). Adolescents completed the Social Anxiety Scale (SAS; La Greca, Dandes, Wick, Shaw, & Stone, 1988), the Social Interaction Anxiety Scale (SIAS;
Mattick & Clarke, 1998), and the Short Mood and Feelings Questionnaire (SMFQ; Sharp, Goodyer, & Croudace, 2006) at pre-test, post-test, and six months following post-test.
Results: Participants demonstrated a significant decrease in their self-report of FNE (SAS-FNE) from pre-test to six-month follow up (F(2, 78) = 7.83, p = .001, partial r12 =
.167). Furthermore, scores on the SAS-FNE were significantly correlated with lower scores on the SIAS (1(38) = .36, p = .022) and SMFQ (r(20) = -.538, p = .010) at six-months
follow up.

Conclusions: Results suggest that, with the improvement of social skills, adolescents with ASD demonstrate significant declines in symptoms of FNE. These declines are
demonstrated, not only from pre- to post-intervention, but also six-months after the treatment period ends. In addition, these improvements predicted lower levels of overall
social anxiety and decreased depressive symptoms at six-month follow up. This is consistent with existing literature on social anxiety and ASD that describes a cycle of fear
and avoidance that results in a lack of development of social skills which only perpetuates fear and avoidance of social stimuli (Bellini, 2006). This is the first study, to our
knowledge, to provide empirical support for the development and maintenance of social skills as functioning to break this cycle and promote lower social anxiety and
depressive symptoms among adolescents with ASD.

110.227 The Impact of Transition from Primary to Secondary School on the Psychosocial Adjustment, Sense of School Membership and Academic Progress of
Children with Autism Spectrum Disorders
J. S. Hebron, Oxford Road, University of Manchester, Manchester, England, United Kingdom

Background: The experience of education has a profound influence on the lives of children, from academic progress through to social understanding, ultimately informing the
way in which adult life is negotiated. Secondary school requires a high degree of self-organisation among pupils as they move from the top of the social hierarchy at primary
school to the bottom of a more complex one. Despite this, research indicates that deleterious effects are transitory for most children. However, for children with autism
spectrum disorders (ASD) the challenge of transition can be significant, and the residual difficulties can be profound and long-lasting. The child-centred environment of a
primary school can be difficult to replicate in a secondary school where children have multiple subject staff, whose awareness and understanding of ASD may be limited. In
adjusting to secondary school, children are expected to form new social relationships in unfamiliar settings and adapt to changes in routine, both of which are major
challenges for pupils with ASD. Despite this apparent vulnerability, there are very few quantitative studies in this area, none of which explore the post-transition trajectory
using multiple timepoints. Developing knowledge and understanding of such issues is a crucial step towards designing effective interventions.

Objectives: To explore the effects of the primary to secondary school transition for young people with ASD compared to their typically developing peers (TD), with particular
reference to psychosocial adjustment, sense of school membership and academic progress.

Methods: This is a longitudinal study approaching completion. There are four points of data collection (T1-4):

T1 =June/July 2014 (Year 6, final term of primary school*).

T2 = November/December 2014 (Year 7 term 1, first year of secondary school)

T3 =June/July 2015 (Year 7 term 3, first year of secondary school)

T4 = November/December 2015 (Year 8 term 1, second year of secondary school)

*In England the school year contains three terms and starts on September 18t

Students were aged between 10 years 9 months and 11 years 9 months at T1. At each time point, students in the ASD (N = 38) and TD (N = 22) groups, their parents and
teachers complete a quality of life questionnaire, with an additional questionnaire for the students on school membership. Attainment in Mathematics/English and attendance
are also recorded at each time point. Parents of pupils with ASD completed the Social Responsiveness Scale (2nd ed.) at T1 to permit exploration of within group differences
according to severity of autistic symptoms. Background data were collected on each student including gender, support provided in school and educational placement.
Analysis will include descriptive statistics and inferential statistics to assess change over time within and between groups and according to respondent.

Results: Longitudinal findings exploring within and between group differences from T1 to T4 will be presented for the first time at the conference, following the final wave of
data collection in November/December 2015.

Conclusions: Findings will be discussed in relation to the existing broader literature, along with a consideration of the implications for policy and practice.

110.228 The Level of Intelligence Modulates the Recognition of Emotional Point-Light Displays in Children with Autism Spectrum Disorder (ASD): A Comparison
Between High Functioning and Low Functioning ASD

N. Mazzoni', T. Del Bianco’, I. Land?, P. Ricciardelli®#, R. Actis-Grosso®# and P. Venuti’, (1)Department of Psychology and Cognitive Science, University of Trento,
Rovereto, TN, ltaly, (2)MPBA/Center for Information and Communication Technology, Fondazione Bruno Kessler, Trento, TN, ltaly, (3)Dept. of Psychology, University of
Milano - Bicocca, Milano, Ml, Italy, (4)Milan Centre for Neuroscience, Milan, ltaly

Background:

The moving human body is a nuance-rich cue of others’ attitude: patients with Autism Spectrum Disorder (ASD) often fail to figure out its meaning and show anomalous
pattern of brain activation during motion perception. Besides, their ability to recognize emotion is generally impaired, especially when conveyed by biological elements —
motion included. Point Light displays (PLD) are reliable tools to assess the ability to identify the emotion shown through a moving human body. Evidence in the literature
mostly involves high-functioning (HF) ASD samples and there is a lack of information on low-functioning (LF) ASD population’s abilities. Itis still debated if the ASD’s
impairment in social interaction is related to the processing of biological motion (BM), besides it is unclear the relation between emotion recognition and IQ level.

Objectives:

We explored the ability to understand BM with different emotional valence in children with ASD. We enquired if their impairment was specific for the recognition of emotions or
widespread to BM in general. Moreover, we explored the role played by the 1Q level in this ability.

Methods:

24 typically-developing (TD) children, 23 children with HF ASD and 17 with LF ASD took part in our study. Respectively, the mean age and IQ of each group were 9.05, 111;
9.5,100; 12.2,49. After each PLD clip, we asked the children to categorize the emotion (fear, happiness, neutral) by pressing the corresponding key. Emotional categories
were presented coupled in three separated blocks. The dichotomous choice allowed also LF ASD children to perform the task. Accuracy and response times (RTs) were
measured.

Results:

Total accuracy was significantly different according with the functioning: TD children outperformed children with ASD, children with HF ASD showed higher levels of accuracy
than children with LF ASD. A positive correlation between accuracy and IQ was found in all the groups, though the generalized linear model which takes 1Q into account
explained accuracy only in the two ASD groups.

Considering RTs relative to recognized stimuli, TD were significantly faster than ASD; no differences emerged between HF and LF ASD groups. IQ resulted negatively
correlated with rapidity and significantly predicted it in the generalized linear model for all the three groups.

Comparing performances between the three emotional categories: TD were significantly more accurate and faster in recognizing of all the three classes of stimuli, while no
differences between ASD groups emerged.

Conclusions:

Our findings suggests that the ability to recognize the emotional meaning of BM is impaired in ASD children, independently of its emotional content.

Cognitive level seems pivotal for recognizing affective biological motion in children with ASD. Although IQ doesn’t seems to impact the accuracy of this mechanism when it
works properly, itis important when the mechanism is impaired. A more efficient cognitive substrate might mediate the acquisition of compensatory mechanisms, which help
ASD children to better understand the human gestures. Besides, for all participants 1Q is important for promptly recognize the stimuli. Therefore, the 1Q level seems to mediate
the efficiency of the biological motion processing, boosting its rapidity.

110.229 The Preschool Imitation and Praxis Scale (PIPS): Measure Standardization and Autism Spectrum Disorder (ASD)-Specific Imitation Profiles in High-
Functioning Preschoolers

M. Vanvuchelen’ and H. F{oeyersz, (1)Faculty of Medicine and Life Sciences- Rehabilitation Research Centre (REVAL), Hasselt University, Diepenbeek, Belgium, (2)Ghent
University, Ghent, Belgium

Background:

Although imitation impairments are often reported in children with ASD, previous work has not yet determined whether there is a profile of preserved and impaired imitative
abilities that is specific to ASD. Insight into this profile has the potential to make a significant difference in our ability to facilitate social learning in this population.

Different ways of copying others’ actions often serve different functions and reflect distinct underlying processes; for instance copying to learn about objects (i.e., procedural
imitation) versus copying to be social (i.e., bodily imitation). Studies of imitation have also compared meaningful and meaningless actions. The factor of meaning is almost
inevitably confounded with familiarity because such actions are likely to have been performed before. Meaningless actions are often novel. Another dimension explored in a



230

number of studies concerns the temporal complexity of the demonstrated actions (i.e., singular versus sequential actions) (Vivanti & Hamilton, 2014).

The general pattern emerging from the available literature is that children with ASD imitate actions on objects better than actions that do not involve objects, have more
difficulties in the imitation of meaningless than meaningful gestures, and find it more difficult to imitate sequences of actions than singular actions (Vivanti & Hamilton, 2014).
However, major drawbacks of former studies are that different types of actions are not investigated at once in a single study and that they have looked at the accuracy of
imitation performance without controlling for age and developmental level. Given these gaps it is impossible to come to a firm conclusion about an ASD-specific imitation
profile.

Objectives:

The present study aims to report the standardization of the Preschool Imitation and Praxis Scale (PIPS) and to apply this measure to examine the imitation profile of high-
functioning preschoolers with an ASD.

Methods:

To construct the PIPS action types with different effects (salient environmental in procedural, internal in bodily imitation), representational levels (meaningful, meaningless),
temporal complexities (singular, sequential) and visual monitoring possibilities (transparent, opaque) were chosen to tap the full range of possible imitation mechanisms.
Performances on the 30 imitation tasks are scored on a 3 to 5 point scale, which evaluates the spatiotemporal resemblance between the modelled and copied actions. 654
typically developing children (TDC) and 33 children with ASD between 23 and 53 months of age (performance IQ 85-113) participated in the standardization study.
Results:

PIPS scale has produced high internal consistency and demonstrates acceptable intra- and interrater and test-retest reliability. Bodily and procedural imitation age-
equivalents were derived from PIPS scores of 654 TDC between 12 and 59 months of age (Vanvuchelen, etal., 2011a,b,c). Further details on the results will be presented at
the meeting.

Conclusions:

The PIPS is a much-needed and comprehensive measure of imitation skills and abilities, which has been standardized on a population of TDC. The application of this
measure to young, high-functioning children with ASD in the current study is a critical first step towards a detailed understanding the unique profile of imitation skills in this
population, which has been elusive to date.

110.230 The Recognition of Self-Conscious Emotions from Situational Contexts in Children with and without Autism Spectrum Disorders
D. Davidson' and E. Hilverf?, (1)Loyola University Chicago, Chicago, IL, (2)Loyola University, Chicago, IL

Background: The ability to understand and reflect upon one’s own emotions and the emotions of others is central to emotional competence. Self-conscious emotions, in
particular, are thought to facilitate our social interactions and relationships by motivating us to adhere to social norms (guilt) as well as personal standards (pride).
Objectives: Despite the importance of self-conscious emotions, almost all studies have explored basic emotion processing in children with ASD (see Uljarevic & Hamiliton,
2013). Moreover, recognition of emotions is often assessed through facial recognition tasks, with emotions presented at full intensity. The purpose of this research was to
assess the recognition of basic and self-conscious emotions from situational contexts that varied in intensity. Relations between emotion recognition, ASD symptomatology,
and Theory of Mind (ToM) were also explored.

Methods: Twenty-three children with ASD and 25 neurotypical (NT) children were tested. No significant differences between groups were found for age, male:female ratio,
or non-verbal reasoning (Table 1). Children were given a situational emotional test that provided 12 emotional situations for basic (happy, fear, sad) and self-conscious
(pride, embarrassment, guilt) emotions. An intense and a less intense version of each emotion were presented. Children were asked to label the emotions (free, cued) and
rate the intensity and duration of the emotions (1-5 scale).

Results: Mixed-model ANOVAs and follow-up tests with Bonferroni correction were conducted. In the cued response condition, NT children were significantly better than
children with ASD at recognizing intense examples of pride, embarrassment and guilt, and non-intense examples of pride and embarrassment (Table 2). NT children were
better at recognizing fear from intense and non-intense situations. In the free responsecondition, NT children were better at recognizing intense examples of embarrassment
and guilt, and non-intense examples of embarrassment. All children were good at labeling fear in the intense condition (Table 2). No significant group differences were seen
in the recognition of happy and sad emotions. All children rated the intensity and duration of “intense” emotions as greater than that for “less intense” emotions. Children with
ASD rated situations eliciting pride and embarrassment as being more intense and longer lasting than NT children (Table 2). Significant relations were found between ToM
scores and the recognition of emotions in children with ASD, but notin NT children. No other significant relations were found.

Conclusions: The present study shows that children with ASD are generally less accurate than NT children in their recognition of self-conscious emotions from situational
contexts. This is important given the significance of self-conscious emotions in terms of emotional competence. These results conflict with a study (Tracy etal., 2011)
showing that children with ASD are as accurate as NT children at recognizing pride from facial expressions—suggesting that the measurement of emotions (facial vs.
situational) is important. Consistent with facial recognition studies (Tell et al., 2014), some evidence was found that children with ASD were generally less accurate than NT
children at recognizing fear. ToM abilities appear to underlie emotion recognition in children with ASD, but notin NT children.
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Table 1 Comparison of Matching Variables and Participant Characteristics

Age

Males/Females

S5RS-2 T-Score***

CARS-2 Raw 5core

CARS-2 T-5core

WASI-2 FS10*

Nonverbal Reasoning

WASI-2 Vocabulary***

Faux Pas Detection Score (out of 10)
Strange Stories (out of 16)

Diagnostic Group

ASD (N=23) NT (N=25)
11;09 (2.0) 11;06 (2.1)
19:4 19:6
74.1(8.4) 47.3(7.2)
31.3 (4.1)

46.6 (6.2)

57.0 (16.3) 106.0 (10.7)
49.0(13.3) 50.1(6.1)
46.4 (10.8) 57.6 (8.0)
5.2 (3.2) 6.08 (2.5)
9.8 (2.6) 10.7 (2.3)

Note. SRS-2: Social Responsiveness Scale-2, CARS-2: Childhood Autism Rating scale-2, WASI-2: Wechsler Abbreviated
Scale of Intelligence-2. *p< .05 .**p<.01. ***p < .001.

Table 2 Mean Proportion Correct in Recognizing Basic and Self-Conscious Emotions from Situational Contexts in
Children with Autism Spectrum Disorders (ASD) and Neurotypical (NT) Children

CUED RESPONSE CONDITION

Basic Emotions Self-Conscious Emotions

Happy Sad Fear Pride Embarrassed Guilt
Intense
ASD .61 (.49) B9 (.34) 70 (.47) 78 (.42) 74 (.45)° 43 (.51)
NT .60 (.50) 83 (.38) .92 (.28) .92 (.28) 92 (.28) .76 (.44)
Non-Intense
ASD .78 (.45) B3 (.39) .65 (.49)° .61 (.49) .52 (.51) .34 (.49)
NT .83 (.38) .80 (.41) .80 (.41) .68 (.48) .64 (.45) .36 (.49)

FREE RESPONSE CONDITION
Basic Emotions Self-Conscious Emotions

Happy Sad Fear Pride Embarrassed Guilt
Intense
ASD .56 (.51) 91 (.27) .91(.28) .61 (.50) 69 (.47) A3 (.51)
NT .60 (.50) .92 (.28) .92 (.28) .56 (.51) .92 (.28) .64 (.49)
Non-Intense
ASD 78 (.42) 73 (.45) .65 (.43)° .61 (.459) 43 (.51) 13 (.34)
NT 72 (.486) 76 (.44) B8 (.33) .56 (.51) .68 (.48) .20 (.41)

Note. * Denotes significant group differences. Situations were approximately three to four sentences in length, and had
been validated for each emotion and intensity level by adults (N = 45) prior to the start of the experiment. Children
were asked to identify the emotion of a child protagonist in each situation, and using rating scales, to rate how intensely
the protagonist experienced the emotion as well as estimate the duration of the emotion. Children with ASD rated the
intensity (M,;: 4.3/5.0; M.; 3.9/5.0) and duration (M,;; 4.2/5.0; M. 3.3/5.0) of pride situations, as being greater than NT
children. A similar pattern was found for the intensity (M. 3.78/5.0; M, 3.40/5.0) and duration ratings (M. 2.74/5.0;
M, 2.6/5.0) for embarrassment. For all children, the free response condition was administered before the cued
response condition. Standard deviations are in parentheses.

110.231 The Relationship Between Interpersonal Synchrony and Social Attention during Rhythmic Inter-Limb Coordination Tasks in Children with Autism
Spectrum Disorder

S. Izadi-Najafabadi’, I. Park?, S. Srinivasan’, M. Kaur, T. Gifford?, K. L. Marsh® and A. N. Bhat', (1)University of Delaware, Newark, DE, (2)University of Connecticut, Storrs,
CT, (3)Psychology, University of Connecticut, Storrs, CT

Background:

Children with Autism Spectrum Disorder (ASD) have significant social impairments such as reduced social attention/monitoring and eye contact (American Psychiatric
Association, 2013). This will affect their ability to learn everyday activities through observational learning. In addition, motor coordination impairments observed in children
with ASD will affect their ability to synchronize and keep up with others subsequently contributing to their social disconnect (Bhat, Landa, Galloway, 2011). To date, no study
has examined the relationship between the direction of social gaze and interpersonal synchrony (IPS) in children with ASD.

Objectives:

In this study, we aimed to compare the direction of social gaze and IPS between children with ASD and typically developing (TD) children during various simple (dual-limb,
clap, march, alternate drumming) and complex (multilimb, march-clap and asymmetrical drumming) coordinated rhythmic actions performed with a social partner.

Methods:

11 children with ASD and 12 age- and gender-matched TD children between 4 and 12 years of age were observed in a dyadic context during simple and complex rhythmic
actions of clapping, marching, and drumming. Children were asked to perform these activities while synchronizing their movements with an adult social partner and a
metronome beat. During these activities we recorded the visual field of the child by placing a wide-angle camera on the forehead to record gaze direction. Gaze direction was
coded as looking at the upper or lower body of the social partner or away within the central visual field of the child. IPS was coded as the proportion of total time the child was
in, opposite, or out of synchrony with the social partner.

Results:

We found that children with ASD spent more time looking away (14.43+15.37) compared to TD children (3.22+6.31) indicating deficits in sustained social monitoring.
Moreover, children with ASD (drum: 61.16 + 38.64, march: 87.83 + 13.84, clap: 63.95 + 28.28) were less synchronous in their movements with the social partner compared to
the TD children (drum: 97.12 + 14.5, march: 98.32 + 5.92, clap: 95.52 + 6.90). In both groups, leg motions (Complex march: 91.66 + 13.63, Simple march: 94.62 + 9.12) were
more synchronous than arm motions (Complex clap: 79.65 + 23.73, Simple clap: 80.33 + 27.26). Lastly, during the simple actions both groups attended to the task-relevant
limbs i.e.; lower-limb during marching or upper limb during clapping. However, during complex multilimb actions, both groups appear to simplify their perceptual information
by primarily focusing on the clapping hands than the marching feet.

Conclusions:

Our results show how social monitoring impairments may contribute to the lack of interpersonal synchrony in children with ASD. Movement clinicians such as OTs/PTs must
encourage focused social attention as well as socially embedded motor activities in children with ASD to further enhance their interpersonal synchrony with others.



232

233

110.232 The Relationship Between Socialization Skills and Externalizing Problems in Autism Spectrum Disorder
N. Shea’, J. Kopecz, E. Payne’, E. McKernan' and N. Russo’, (1)Syracuse University, Syracuse, NY, (2)Psychology, Syracuse University, Syracuse, NY

Background: Although not a core symptom of Autism Spectrum Disorders (ASD), externalizing symptoms such as aggression and behavior problems are common and have
the potential to negatively impact daily functioning and academic achievement (Klin & Volkmar, 2000; Volker et al., 2010). Klin & Volkmar (2010) suggested that externalizing
behaviors associated with ASD may be a function of social difficulties (Klin & Volkmar, 2000). Specifically, it has been suggested that individuals with ASD engage in problem
behaviors to achieve desired social responses as a result of difficulties adjusting to social demands in socially appropriate ways (Macintosh & Disssanayake, 2006). Despite
this suggestion, there has been no empirical assessment of this postulated relationship.

Objectives: The goals of this study were to (a) provide empirical evidence to support the relationship between socialization and behavior problems, (b) and to investigate
whether this relationship is unique to individuals with ASD.

Methods: Participants in this study included 20 children with ASD and 34 typically developing (TD) children. Participants with ASD met diagnostic criteria for ASD as
determined by the Autism Diagnostic Observation Schedule, Second Edition, Autism Diagnostic Interview-Revised, and clinical judgment based on DSM-5 criteria. All
participants were administered the Wechsler Abbreviated Scale of Intelligence, Second Edition (WASI-IIl; Wechsler, 2011). Parents of participants completed the Vineland
Adaptive Behavior Scales, Second Edition (Vineland-Il; Sparrow, Cicchetti, & Balla, 2005) and the Behavioral Assessment System for Children, Second Edition (BASC-2;
Reynolds & Kamphaus, 2004). Of interest to the present study were the Externalizing Problems Domain on the BASC-2 and the Socialization domain on the Vineland-Il.
Participant's ages and IQ scores are presented in Table 1. There was a significant difference in Full Scale and Verbal IQ (but not in the Perceptual Reasoning Index)
between the typically developing and ASD groups, however IQ was not significantly correlated with the relevant Vineland or BASC-2 scales for either of the two groups.

Results: Linear regressions were run separately for the ASD group and the TD group to predict Socialization scores on the Vineland-Il from the Externalizing Problems
scores on the BASC-2. Externalizing problems predicted social functioning in the expected direction for the individuals with an ASD F(1,18) = 9.96, p = .005, with an R2 of
.356, but not for the TD participants F(1,32) = 1.745, p = .196, with an R2= .052.

Conclusions: These findings support the relationship between socialization and behavior problems in ASD, specifically that children with more socialization difficulties have
more behavior problems. Further, this relationship might be unique to individuals with an ASD, though this specification requires further study.

(Table 1 is uploaded as an image)

Table 1

N Age FSIQ* PRI VCI*
ASD 20 11,10 10295 10345  101.80
M (SD) (6 female)  (2) (10.63) (11.16) (12.91)
TD 34 10,5 11229 106.09 11529
M(SD) (17 female) (3) (11.76) (14.26)  (10.50)

Notes. M = mean, SD = standard deviation, FSIQ = Full Scale Intelligence Quotient,
PRI = Perceptual Reasoning Index, VCI = Verbal Comprehension index. Age is

represented in years, months. * Indicates significant differences at the p<.05 level.

110.233 The Role of Theory of Mind in the Daily Living Skills of Children with ASD
T. Estrada’, R. Bowler', E. A. Lovell’, K. Duskin' and B. Wilson?, (1)Seattle Pacific University, Seattle, WA, (2)Clinical Psychology, Seattle Pacific University, Seattle, WA

Background: Children with autism spectrum disorder (ASD) commonly exhibit deficits in activities of daily living (ADL) skills when compared to typically developing (TD) peers
(Bal et al., 2015). Additionally, social deficits are defining characteristics of children with ASD (APA, 2013) and have been shown to predict decreased ADL abilities (Bal et al.,
2015). The present study hypothesized that that the ADL deficits seen in children with ASD are related to Theory of Mind (ToM), an indicator of social perception (Kimhi etal.,
2014). ToM skills are often impaired in children with ASD (Baron-Cohen, Tager-Flusberg, & Cohen, 1985; Kimhi et al., 2014).

Objectives: This study aimed to develop a greater understanding of how social factors may contribute to decreased ADL skills in children with ASD. Therefore, the purpose of
this study was to test our hypothesis that ToM abilities would moderate the association between children’s status and their ADL skills.

Methods: Participants included seventy-two children, ages 3:0 to 6:11. Twenty-two children were previously diagnosed with ASD and 50 children were TD. Children
completed a ToM battery in a laboratory setting. Parents’ ratings from the BASC-2 (Reynolds & Kamphaus, 2004) were used to evaluate children’s ADL skills. Additionally,
the DAS-II (Elliott, 2007) was used to assess children’s language abilities.

Results: A moderation analysis using the SPSS macro PROCESS (Hayes, 2013) tested whether the association between developmental status and ADL skills was
moderated by ToM abilities. Controlled variables included children’s language abilities and age. The main effect of status on ADL skills was significant (B = -45.93, SE =
14.96, p < .001) but the main effect of ToM skills on ADL skills was not significant (B= .09, SE = .88, p = .14). The contribution of the interaction between status and ToM was
significant, ARP = .04, F(21,66) = 4.64, p < .05. Specifically, children with ASD who had low (-1 SD; B=-20.26, SE =4, p <.001) and mean (B=-13.82, SE =.2.91, p<.001)
levels of ToM abilities had lower ADL skills when compared to TD children. However, when children with ASD had greater ToM abilities (+1 SD; B=-7.38, SE =4.34, p=.09),
their ADL scores were not significantly different from TD children. This suggests children with ASD may have comparable ADL skills when they also display higher ToM
abilities.

Conclusions: These results supported our hypothesis that the association between status and ADL skills would be moderated by ToM abilities. Specifically, when children
with ASD had low or mean levels of ToM abilities, they had greater deficits in ADL skills than TD children. However, this relation was not significant for children with ASD who
had ToM abilities above the mean, which suggests that their high ToM skills may buffer them against potential deficits in their daily living skills which are characteristic of
ASD. The findings suggest that targeting interventions to increase ToM abilities may play a role in improving ADL skills for children with ASD and, therefore, improve
independence.
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Figure 2. The interaction between status and ADL skills at high, mean, and low levels of ToM|abilities

110.234 The Stare-in-the-Crowd Effect: How We Notice When Others Look at Us and How This Is Affected By Psychopathology

E. T.Crehan’?, H. E. Frering”, N. Durand’, C. Pirro’, K. Reeves and R. R. Althoff, (1)Psychology, University of Vermont, Burlington, VT, (2)Psychology, University of
Alabama, Birmingham, AL, (3)Psychiatry, Psychology, and Pediatrics, University of Vermont, Burlington, VT

Background:

Humans are particularly adept at detecting if someone is looking at them in a crowd of other faces. This “stare-in-the-crowd effect” is implicated in numerous moment-to-
moment interactions yet relatively little is known about its characteristics. Properly detecting and reacting to gaze informs social interactions; deficits in this perceptual system
cause an individual to miss out on large amounts of social information and is a core deficit observed in ASD. A newly validated paradigm was used to study stable gaze
detection as well as dynamic (e.g. catching another person staring and getting caught staring) to capture these deficits.

Objectives:

-To determine if different gaze conditions elicit differential eye movements and physiological arousal

-To determine how the stare-in-the-crowd effect presents relative to ASD and related traits

Methods:

A total of 36 young adults (ages 18-35) completed an eye tracking task, heart rate monitoring, a brief cognitive assessment, and three self-report questionnaires, including the
Social Responsiveness Scale (SRS), the Theory of Mind Inventory (ToMI), and the Liebowitz Social Anxiety Scale (LSAS). Four eye tracking outcomes (interest area (IA)
dwell time, IA fixation count, and IA second fixation duration, and pupil size) and one heart rate outcome (RMSSD) were analyzed in four eye tracking conditions.

Results:

The overall sample included 36 adults (M = 20.53, SD = 2.22;41.7% female). Of these, 15 were diagnosed with ASD or PDD and 21 were not. There were no significant
differences between the two groups by age, sex, or IQ. Two by four ANOVAs yielded a significant interaction of diagnosis and condition on IA dwell time (F(3,139)=5.67,
p<.005); a significant interaction of diagnosis and condition on IA second fixation duration (F(3,139)=4.77, p<.005); a non-significant interaction of diagnosis and condition
on IA second fixation duration (F(3,139)=2.18, p=.094); and no significant main effects or interaction of diagnosis and condition on pupil size (F(3,139)=1.5, p=.33).

Change scores for IA Dwell time, IA Fixation count, IA Second Fixation Duration, Pupil Size, and RMSSD were calculated relative to stable and dynamic conditions (e.g. How
many more IA fixations did a person make in the Catching another staring and getting caught staring conditions versus the Stable Averted and stable Mutual conditions?) and
relative to amount of self-directed gaze conditions (e.g. What was the difference in RMSSD between the Stable Averted and Catching another staring conditions versus
Stable Mutual and Getting caught staring conditions?). Regressions using the SRS and LSAS to predict psychophysiological outcomes were not significant. Advanced theory
of mind as measured on the ToMI significantly predicted IA Fixation Count, IA Dwell Time, and RMSSD.

Conclusions:

The pattern of differences in eye tracking outcomes confirms that individuals with ASD are impacted by the stare-in-the-crowd effect but to a lesser extent than typically-
developing individuals. Advanced theory of mind is significantly associated with gaze behavior. Both group comparisons and dimensional analyses highlight targets for
intervention.
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110.235 The Use of Ipads to Enhance Joint Attention Skills in Children with Autism Spectrum Disorder (ASD)
C. Mangafa, L. Moody, A. Woodcock and A. Woolner, School of Art and Design, Coventry University, Coventry, United Kingdom

Background: iPads™ are increasingly used in primary schools with reported benefits in communication, independent learning and creativity. Children with autism spectrum
disorder have an affinity with mobile technology, which is recognised by the autism research community with many studies emerging in this field. Joint attention (JA) is an
essential life skill which can indicate the later development of social communication and language acquisition. It is usually absent or impaired in children with autism, which
means that they often find it difficult to share attention with an adult or peer about a toy or activity by keeping eye contact and pointing, but also showing interest to the other
person. Research on the use of iPads™ to develop JA skills in autism is still in infancy.

Objectives: This qualitative study aims to explore primary school teachers’ and parents’ perspectives and experiences of developing JA skills in children with autism using
iPads™.

Methods: Semi structured interviews with 16 school staff members and non-obtrusive observations of 12 pupils interacting with their teacher using iPads™ were held in three
UK schools. Also, parents of children with autism aged 4-11 years old are currently being interviewed to investigate parents’ practice of developing JA beyond school hours
and exploring the iPad™'s benefits in promoting JA in different contexts.

Results: All teachers used teaching strategies to promote JA on a daily basis but a few used iPads™ in their classroom. Participants expressed different opinions about the
effectiveness of teaching strategies and iPad™ use in developing JA.The observations showed that teachers used a variety of evidence-based strategies to engage their
pupils with autism in JA opportunities but that there was little use of iPads™. The iPad™ was mainly used as a reward, a motivator to direct and sustain pupils’ attention, to
practice turn-taking and waiting skills and to teach the curriculum. Preliminary findings derived from the semi structured interviews with parents have shown that parents use a
variety of social activities to boost their child’s joint attention skills. Their views though were contradictory regarding the iPad™'s contribution in developing JA skills, with a
few parents mentioning that the iPad™ can be a solitary device that can further isolate their child from daily human interactions while other parents have mentioned that the
iPad™is a motivating tool used to grasp their child’s attention and teach them JA. Parents have also mentioned that they wish to have stronger links with their child’s school.
Conclusions: The research concludes that schools would benefit from teacher training and dissemination of good practice on how to use iPads ™ for JA purposes. Parents
are also interested in discovering how they can best address their children’s needs in cooperation with the schools. To that end, the future steps of this research include
creating guidelines about the way to develop JA opportunities at home and school with the use of the iPad™ as an engaging educational device.

110.236 Understanding Social Versus Private Intention: Exploring the Neural Correlates of Intention Understanding Based on Intentional Content
N. I. Berger, Michigan State University, East Lansing, MI

Background: Given that children with ASD demonstrate impairment in social-cognition, developing a comprehensive understanding of intention understanding in ASD is
important as it is believed to be a foundational skill upon which higher level social-cognition is built. Recent behavioral work in young children with significant ASD
symptomatology suggests that while deficits are not present on tasks requiring intent to be inferred from an actor’s action on an object (private intention), impairment is
evident on tasks in which intent must be inferred from the actor’s social-communicative behavior such as eye gaze, vocalizations, or facial expressions (social intention).
However, itis unclear whether the neural correlates supporting each type of intention are distinct.

Objectives: The purpose of this study was to validate a novel ERP paradigm to assess the neural correlates of private and social intention understanding that could be used
to examine these constructs in children with ASD. As part of this validation process, we examined the relationship between the neural correlates of each type of intention
understanding and autistic traits.

Methods: We examined neural indices of attention to social and non-social intention understanding in 35 typically developing young adults, exploring modulation of each
type of intention understanding by level of autistic traits. Participants viewed a sequence of pictures depicting either social or private intention with the final picture of the
sequence varying such that sometimes the actor completed the intended action and sometimes he performed an unintended action. Participants made a response only if the
actor did what he intended to do; no responses were made to unintended actions. Autistic traits in this non-clinical sample were quantified using the Broader Autism
Phenotype Questionnaire.

Results: Across participants, there was a main effect of trial type, such that unintended actions resulted in greater allocation of attention — as indexed by larger P3 amplitude
— compared to intended actions, and a main effect of intentional content, such that private intention stimuli resulted in greater allocation of attention — as indexed by larger
P3 amplitude — compared to social intention stimuli. An interaction between trial type and intentional content was also observed, which indicated that the difference in P3
amplitude between intended and unintended actions was greater for private than for social stimuli. Higher expression of autistic traits, specifically aloofness, was correlated
with an attenuated allocation of attention — as indexed by smaller P3 amplitude — for social intention understanding, but was unrelated to private intention understanding.
Conclusions: Neuroelectric indices of attention concord with behavioral findings of a dissociation between social and private intention understanding, and highlight that it is
the processing of social intention in particular that is related to ASD traits. Notably, the attenuated allocation of attention for social intention understanding observed at higher
levels of autistic traits seems to suggest that social intention stimulus cues (i.e., eye gaze and head turn) fail to induce a strong sense of expectancy for these individuals. This
finding demonstrates that attenuated responsiveness to social-communicative cues extends to autistic characteristics within the range of typical functioning.

110.237 Using Facial Expression Analysis Software to Examine the Relationship Between Abnormal Facial Expressions and Alexithymia in Children with and
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without Autism

D. A. Trevisan', M. Bowerin92 and E. Birmingham’, (1)Faculty of Education, Simon Fraser University, Burnaby, BC, Canada, (2)Linguistics, Simon Fraser University,
Burnaby, BC, Canada

Background: Buck and Powers (2013) argue that the ability to nonverbally express one’s emotions is an important developmental skill, because the ways in which caregivers
respond to those emotions can help children understand what emotion they are experiencing, why they are experiencing it, and may subsequently offer strategies on how to
regulate that specific emotion. If children are non-expressive or express their emotions in confusing ways, learning opportunities are lost and alexithymia (i.e., difficulties
identifying and describing one’s feelings) could develop over time. Buck and Powers’ hypothesis may be especially relevant for children with Autism Spectrum Disorder
(ASD), as approximately 50% of this population has high rates of alexithymia compared to 10% in the neurotypical population (Berthoz & Hill, 2005), and because ASD is
characterized in part by blunted and/or confusing nonverbal emotional expression (APA, 2013). While Buck and Powers’ hypothesis has been supported by several studies
using neurotypical adults, to date, no studies have examined the relationship between nonverbal emotional expression and alexithymia in child participants or in the ASD
population.

Objectives: The objective of this study was to examine associations between nonverbal expression and alexithymia in children with and without ASD.

Methods: Participants (see Table 1) viewed images and videos extracted from YouTube and Google Images designed to evoke various emotional responses, while being
covertly recorded with a webcam. The stimuli were collated into a 15-minute .mp4 video file. Participants were instructed to sit still and watch carefully for the entire video.
Subsequently, webcam recordings were analyzed using iMotion’s Emotient software (ImotionsGlobal, 2015), which estimates which emotions are being expressed based on
Ekman etal.’s (2002) facial action coding system (FACS). In cases where the entire 15-minute recording was not usable (e.g., due to participant distraction), “inattention time”
was partialed out. Concurrently, parents completed the parent-report Children’s Alexithymia Measure (CAM; Way et al., 2010), with higher scores on the CAM reflecting
stronger alexithymic traits.

Results: A significant negative correlation was observed between CAM scores and expression of contempt, r(32) = -.351, p=.021, as well as an aggregate of all negative
emotions (including sadness, contempt, disgust, anger and fear), (31) = -.336, p = .028). In addition, higher CAM scores were associated with higher rates of neutral
expression r(32), = .341, p = .024. Thus, children with stronger alexithymic traits produced weaker negative expressions and were more expressively neutral than children
with weaker alexithymic traits.

Conclusions: This study is the first to show that less salient facial expressions are associated with higher levels of alexithymia in children with and without ASD, consistent
with Buck and Power’s (2013) hypothesis. These results support the possibility that blunted or confusing emotional expression may contribute to the high rates of alexithymia
in the ASD population, although causation cannot be inferred from this study’s design. Future research should use more ecologically valid stimuli, longitudinal designs, and
examine facial expressions during interactions between children and caregivers to gain a clearer understanding of how abnormal facial expressions may contribute to the
development of alexithymia.

Table 1. Participant Demographics

ASD Non-ASD
N 17 17

Age range (years) 7-13 7-11

Mean age (years) 9.76 8.47

Gender Distribution 14M:3F 12M:5F

110.238 Using Qualitative Methods to Explore the Subjective Experience of Eye Contact in Autistic Teens and Adults

D. A. Trevisan’, C. Linz, N. K. Roberts! and E. Birmingham’, (1)Faculty of Education, Simon Fraser University, Burnaby, BC, Canada, (2)Psychology, Simon Fraser
University, Burnaby, BC, Canada

Background:

Several theories attempt to explain why individuals with Autism Spectrum Disorder (ASD) are reluctant to engage in eye contact during social interaction. Social motivation
accounts suggest that social information is less intrinsically rewarding to individuals with ASD (Chevallier et al., 2012). Aversion theories suggest that mutual gaze elicits a
hyperarousal response in ASD, possibly mediated by amygdala dysfunction, leading to an aversion to eye contact (e.g., Dalton et al., 2005). Finally, Sensory processing
accounts suggest individuals with ASD have difficulties coordinating multiple sensory systems (Crane et al., 2009) and therefore avoid eye contact during conversation to
avoid sensory overload. Remarkably, no published research to date has utilized qualitative methods to explore the subjective experience of eye contact in individuals with
ASD, which could have significant theoretical implications. Objectives:

Objectives:

The purpose of this study was to understand how high-functioning adults and teenagers with ASD experience eye contact in their daily lives. Our research question was “How
do people with ASD experience eye contact?”

Methods:

Using keywords “Eye Contact” and “Autism,” we searched the Internet for high quality autobiographical accounts of teenagers and adults with ASD describing their lived
experiences with eye contact. We accepted videos for analysis when the person in the video spoke in English, reported a diagnosis of ASD, and discussed their
ownexperience with eye contact (as opposed to discussing the ASD population generally). Although data collection is still in progress, nine YouTube videos have met the
inclusion criteria thus far. Videos were transcribed and entered into NVivo. Using a phenomenological approach (Groenewald, 2004), we coded the transcripts, identified
trends and generated themes.

Results: (Preliminary Themes)

1) Sensory overload. Two participants described a need to concentrate on the mouth during conversation to aid comprehension. Four described maintaining eye contact as
being exhausting, in part due to the overwhelming amount of information provided by the eyes and face. Similarly, three described an inability to simultaneously make eye
contact and comprehend words of their conversation partner.

2) Aversion. Seven participants described one or more negative feelings including embarrassment, discomfort or anxiety while making eye contact. Three said eye contact
feels “unnatural,” and four expressed feelings of invasion or violation from being looked at in the eye.

3) Cultural norms. Three participants described a failure to understand the importance of eye contact and why itis an expected social convention. Two participants
expressed a desire for society to accept their differences, and to not assume they are being disrespectful for neglecting eye contact. Two recognized the importance of eye
contact for the purpose of “fitting in” or appearing “normal.”

Conclusions:

In general, data support theories that suggest sensory processing abnormalities and aversion contribute to lack of eye contact in the ASD population, but little evidence for
social motivation accounts were observed. Interventions should evaluate the individual with ASD’s views on cultural norms surrounding eye contact in designing appropriate
solutions for eye contact difficulties. Results of this study should be interpreted with caution due to sampling bias.

110.239 Using the Social Responsiveness Scale to Characterize Social Deficits in Children Referred for Aggressive Behavior
M. Tudor, K. Ibrahim, E. Bertschinger, A. Sedlack and D. G. Sukhodolsky, Yale Child Study Center, Yale School of Medicine, New Haven, CT

Background: The Social Responsiveness Scale (SRS; Constantino & Gruber, 2003) is a measure of social deficits that has been mostly used in children with autism
spectrum disorder (ASD). While the measure reflects social deficits (e.g., awareness, motivation, communication), commonly seen in ASD, there is evidence that it may also
reflect dimensions that relate to social behavior in children with other psychiatric diagnoses, such as anxiety (Cholemkery et al., 2014, Settipani et al., 2012). Aggressive
behavior and irritability is another phenotypic presentation that may be associated with social deficits (Sukhodolsky and Scahill 2012). However, the associations between
social deficits as reflected by the SRS and aggressive or disruptive behavior in children without ASD has yet to be examined.
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Objectives: The goal of the current study was to examine the relationships between scores on measures related to aggression and SRS scores in typically developing
children referred for aggressive behavior relative to matched typically controls without any psychiatric or developmental psychopathology.

Methods: A total of 87 parents completed a battery of measures of disruptive behavior and social function as part of ongoing research study of anger and aggression in
children. Fifty-seven children were referred for disruptive behavior (19 female; age M=11.54, SD=2.32) and the remaining 30 were recruited as healthy controls (6 female;
M=12.95, SD=2.10). Thus, the sample reflected a wide range of aggression and social behavior profiles. Parents reported on their child’s aggression using the Child
Behavior Checklist (CBCL), Inventory of Callous Unemotional Traits (ICU), The Home Situations Questionnaire (HSQ), and the Disruptive Behavior Rating Scale (DBRS).
Social abilities were reported using the SRS.

Results: As expected, the TD clinic sample demonstrated higher scores on all aggression-related measures. SRS Total scores (M=66.47/"Mild” range for corresponding T-
score), SD=28.40) were also significantly higher within the TD clinic sample than the healthy control subsample (M=22.76/"Normal” range for corresponding T-score,
SD=15.43; {84]=7.72, p<.00).

When examining the full sample, SRS Total scores were positively correlated with several indicators of aggression and disruptive behavior (p<.01): CBCL Aggressive
Behavior subscale, r(84)=.62, HSQ Total r(84)=.56, DBRS Total, r(85)=.55, and ICU Total, (85)=.48. Additionally, via hierarchical regression, age (8=.01, t=-2.54, p=.01) and
Total SRS scores (B=.60, t=7.03, p<.01) were shown to significantly predict CBCL Aggressive Behavior; this was not true for gender or SRS subscales.

Conclusions: The results of the current study suggest that typically developing children with aggressive behavior surpass clinical cutoffs on the SRS and that, more
generally, SRS scores are correlated with various types of aggression, irritability and noncompliance. This finding indicates that Total SRS scores can be added to clinical
evaluation of children who are not on the ASD spectrum in order to characterize social deficits associated with other behavioral problems; as examined in this report,
aggression and irritability. SRS subscales may be less useful for such characterization. Past studies have shown some similar relationships in samples of siblings of youth
with ASD (Hus et al., 2013) but not ASD samples (Kanne & Mazurek, 2011), further suggesting the utility of differential use of this instrument across populations.

110.240 Wearable Devices for Reading Facial Expression and Detecting Face-to-Face Behavior of Children with ASD
K. Suzuki, Center for Cybernics Research, University of Tsukuba, Tsukuba, Japan

Background:

The social imaging technologies to identify and represent social behaviors is introduced. We reported several wearable devices to measure interactions among people, e.g.
physical touch (lida et al., 2011) and group dynamics (Miura et al. 2013). In this study, a wearable device for detecting smile based on biosignals, and the feasibility study with
children with ASD is introduced. Monitoring signals from facial muscles can be a way to measure emotional information (Niedenthal et al. 2009) but children with ASD might
show limited observable expression when they are enjoying an activity (Welch 2012). A preliminary study with a child demonstrated that our wearable device effectively
correlated positive social behaviors of the child with ASD increased when the smiles increased, and that negative social behaviors decreased when the smiles increased
during an AAA (Animal-Assisted Activities) session (Funahashi etal., JADD 2013).

Objectives:

We proposed a wearable device (Gruebler et al. 2014) to detect the smiles of children with ASD using electromyographic signals from the side of the face. We conducted a
two-year study to analyze the facial expressions of children and compare data by our device with the evaluation of interventions by a specialized medical examiner while the
children experienced AAA with small dogs.

Methods:

The device we designed is compact so the children can wear it during long periods of time, it allows complete mobility of the child in their environment. Independent
Component Analysis (ICA) and Artificial Neural Network (ANN) is used to classify the signals from different muscles groups in the face. Thirteen children with ASD (10 boys
and 3 girls, mean age = 12.8) and 8 normal healthy children (3 boys and 5 girls, mean age =12.3) were recruited to participate in, which they did voluntarily. Four children
with ASD did not want to put on the wearable device during the session, but 9 children with ASD and all 8 control children had no difficulty doing so. Using the typical smiles
and the baseline, suitable EMG segments were selected for the training set to perform ICA and to train the ANN. The change in the total duration of each child’s smiles in both
groups are analyzed.

Results:

The training set was prepared for each participant, and the accuracy of smiling and non-smiling detection was on average 99.84% SD=0.22 and 99.21% SD=0.96,
respectively. We found positive correlation between ME and device for threshold levels between 0.65 and 0.95 in all participants through 4 successive sessions and the
average number of smiles of each group

Conclusions:

Our findings were consistent with our previous finding using a child with ASD under the same experimental condition. The wearable device can be used to code facial
expressions during any other interactions such as face-to-face interactions and quantifying people's facial expressions while on-the-go regardless of context. We have also
developed a wearable device using IR sensor for detecting face-to-face time and duration based on head orientations of children. Further investigations include the analysis
spontaneous smile and behavior such as with touch, reaching, and face-to-face.
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111.241 Home-Based Parent-Implemented Early Intervention for Young Children with Autism Spectrum Disorders: A Systematic Review and Meta-Analysis
D. A. Prykanowski, B. Reichow, J. R. Martinez and K. Marsh, University of Florida, Gainesville, FL

Background: Family-centered practices are part of a developing literature base in early intervention to help parents/caregivers to support the positive development of their
young children with autism spectrum disorders (ASD). One way in which these practices are being implemented is through parent training of early intervention strategies so
they will be able to implement interventions with their children in the natural home setting. While there are a variety of parent training programs, many are conducted in
clinical or group settings with the expectation the parent will generalize those strategies to the home setting. It is important to investigate the research that examines training a
parent within a natural setting and determine the effect on child outcomes, as well as overall parent/family outcomes.

Objectives: The objective of this systematic review is to explore the effects of parent-implemented interventions on communication and behavioral outcomes of young children
with ASD, as well as parent skills to conduct the intervention following training and implementation based primarily in the home. A secondary objective is to examine
additional outcomes related to the child (i.e. ASD symptomology) and those related to parent/family well being due to the home-based training.

Methods: Studies included in this review were conducted using a randomized control trial design comparing the home-based parentimplemented intervention to community



services, and/or waitlist interventions. Studies were located through an extensive search of multiple electronic databases, as well as utilizing a snowball method identifying
other possible inclusions. All studies were by two authors independently and discrepancies were resolved. After data extraction, the components of these studies, as well as
the effects on child and family outcomes were synthesized using descriptive narratives; visual displays using harvest plots, and other meta-analytic techniques.

Results: The search yielded an initial result of 17,528 articles and following initial screening, 135 full-text articles were assessed for eligibility resulting in the inclusion of 15
studies. Table 1 provides a descriptive summary of the included studies. The studies included 448 child participants in treatment, and 430 in control groups. Overall, the
primary outcome assessed most often across these studies was responsive interactions between parent and child, followed by child communication. Eight different types of
interventions were used across studies with focused play being the most used intervention. Results were limited in reporting of implementation fidelity and maintenance data.
Conclusions: While effects on the interaction between parent and child were positive, demonstrating that parents can act as primary interventionists in this setting, this poster
will discuss the limitations of the studies including the study quality, use of fidelity measures, as well as the varied, inconsistent training strategies that have been used across

these interventions. Intervention packages often consistent of multiple training strategies which make it difficult to parcel out the most effective way to teach parent to
implement interventions. Additionally, measures used in these studies were not sensitive enough to capture the change over time needed. These results will be used to
suggest areas for future research involving parent training and young children with ASD.

Study Type of Participants Intervention Comparison Outcomes
Manuscript Child age in months, N
Drew etal. Journal article Mean (SD) age of Treatment= Training parents to increase their Community Services Primary: Communication
2002 21.4(2.7), n=12; Mean (5D) of child’s joint attention and joint Secondary: Parent Stress
Control= 23.6(3.8), n=12 action skills
Gonzalez, Dissertation Treatment n = 5; Control n=3 Developmental, Individual-based, Option to receive Primary: Child repetitive behaviors
2006 Relationship-based (DIR) program services after
experiment
Kasarjetal. Journal article Mean (SD) age of Treatment= Joint attention Symbolic Play Caregiver education Primary: Responsive interactions
2014 42.8 (10.21), n=60; Mean (5D) of Engagement and Regulation group Secondary: Communication, Behavior,
Control= 41.9 (10)n=52 {JASPER) training Parent involvement & adherence
Kasarjetal. Journal article Mean (D) age of Treatment= Focused Playtime Intervention [FPI) One of two treatment Primary: Responsive Interactions.
2014 22.18(4.18), n=32; Mean (SD) of to promote toy play with child groups: FPlor Parent/child relationship
Control= 22.56(3.47), n=34 monitoring group Secondary: Communication
intervention
Nefdt, 2007 Dissertation Mean (5D) age of Treatment = Self-directed video instruction in Waitlist Control Primary: Parent skills
38.92 (14.57),n=13, 38.43(11.2), Pivotal Response Treatment Secondary: Communication, responsive
n=14 interaction, Parent confidence
Nefdtetal. Journal article Mean (5D) age of Treatment = Self-directed video instruction in Waitlist Control Primary: Parent skills
2010 3892 (14.57),n=13, 38.43(11.2), Pivotal Response Treatment Secondary: Communication, responsive
n=14 interaction, Parent confidence
ing et Journal article Mean([SD) age of Treatment= 35.3 Focus Parent Training program to Treatment-as-usual Primary: Communication
al. 2010 (5.5) n=36,Mean (5D) age of increase joint attention, mutual Secondary: Behavior (engagement),
Control= 33.3 (6.4), n=31 enjoyment and compliance Parenting Skills
Pajareyaetal Journal article Mean (SD) age of Treatment= Developmental, Individual-based, Treatment-as-usual Primary: Functional developmental
2011 56,6 (10.1), n=16,Mean (5D} age Relationship-based (DIR) and Secondary: ASD symptomology
of Control=58.3 (12.7) n=16 d i
Sjller etal. Journal article Mean (SD) age of Treatment= Focused Playtime Intervention (FPI) Parent Advocacy Primary: Responsive
2013 58.3(12.7), n=36; Mean[5D) age to promote toy play with child Coaching Only interactions/parent child relationships
of control= 55.9(11.4), n=34 Secondary: Communication
Solomon et al. Journal article Mean (SD) age of Treatment = Play and Language for Autistic Community Services Primary: Responsive Interaction
2014 49.85(10.43), n=64; Mean(sD) of Learners (PLAY) Project home Secondary: Communication, Parent
Control = 50.53(10.07), n=64 consultation program Stress
Masters Thesis Mean (SD) age of Treatment = Focused Playtime Intervention (FPI) One of two treatment Primary: Parent Stress, Working
2013 22.39(4.44) n=23; Mean(sD) of to examine working alliance and groups: FPLor Alliance
Control = 23.36 (3.39) Control parent stress monitoring group
n=22 intervention
Wetherby et Journal article Mean[SD) age of Treatment= Social Communication, Emotional Group training in a Primary: Communication
al. 2014 19.64(1.93),n=42; Mean(5D) age Regulation, & Transactional clinic Secondary: ASD symptomology,
of Control= 22.39(4.44), n=40 Supports (SCERTS) Developmental, Adaptive behaviors
Elder, 2011 Dissertation Mean age of total participants = Early Start Denver Model to increase Community Services Primary: Parent/Child relationships
21 months; Treatment: child attention and initiations Secondary: Developmental, adaptive,
n=49,Control: n=48 ASD symptomology
Siller et al. Journal article Mean([SD) age of Treatment =58.3 | Focused Playtime Intervention (FPI) Parent Advocacy Primary: Attachment behaviors in
2014 (12.7), n=36, Mean (SD) age of to increase parental responsive Coaching Only children
Control= 55.9(11.9], n=34 communication Secondary: Developmental,
Communication
Schertz et al. Journal article Mean(SD) age of Treatment= Joint Attention Mediated Learning Community Services Primary: Joint Attention
2013 24.6(4), n=11, Mean(SD) of (JAML) Secondary: Developmental
Control= 27.5(3.4),n=12
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112.001 Gene-Environment Interactions in ASD: PBDE Exposures and DNA Methylation in the Early Autism Risk Longitudinal Investigation

K. M. Bakulski', A. P. Feinberg?, J. Feinberg?, E. Schriver®, S. C. Brown®, L. A. Croen®, I. Hertz-Picciotto®, C. J. Newschaffer® and M. D. Fallin’, (1)Johns Hopkins Bloomberg
School of Public Health, Baltimore, MD, (2)Johns Hopkins University, Baltimore, MD, (3)A.J. Drexel Autism Institute, Philadelphia, PA, (4)Mental Health, Johns Hopkins
University Bloomberg School of Public Health, Baltimore, MD, (5)Division of Research, Kaiser Permanente, Oakland, CA, (6)Dept of Public Health Sciences, School of
Medicine, UC Davis MIND Institute, Davis, CA, (7)Wendy Klag Center for Autism and Developmental Disabilities, JHBSPH, Baltimore, MD

Background: The environment and genetics both contribute to the etiology of autism spectrum disorder (ASD), but few studies have investigated risks from both sources
jointly. In utero exposure to polybrominated diphenyl ethers (PBDEs) has known neurodevelopmental effects and is suggested to be an ASD risk factor. DNA methylation
plays a complex role in ASD etiology, and we tested whether epigenetic state at birth may be associated with exposure to PBDEs during pregnancy.

Objectives: The goal of this analysis is to determine whether DNA methylation measured in cord blood mediates the association, if any, between prenatal exposure to
PBDEs and risk of ASD.
Methods: In the Early Autism Risk Longitudinal Investigation (EARLI) enriched-risk ASD pregnancy cohort, 11 PBDE congeners were measured in maternal blood samples
during pregnancy. Genome-wide DNA methylation was assessed in cord blood samples using the lllumina Infinium Humanmethylation 450k array. ASD risk was estimated
at 12-months using the clinician administered Autism Observation Scale for Infants (AOSI) scale. We tested pairwise associations between PBDE concentration and DNA
methylation as well as DNA methylation and AOSI score. We will use causal inference testing to assess mediation of the potential PBDE-ASD relationship via DNA

methylation.

Results: Paired maternal PBDE, cord DNAm, and offspring AOSI were available for 201 families. AOSI scores ranged from 0-20 (mean(SD) 5.4(4.8)). PBDE-28
concentration ranged from 0-69.1 pg/g (mean(SD): 7.6(10.2)) and PBDE-99 concentration ranged from 0-365.1 pg/g (mean(SD): 29.9(52.0)). DNA methylation was modestly
associated with specific PBDE congener concentrations and DNA methylation was also associated with AOSI score at specific locations. Results of the mediation analysis

will be presented.

Conclusions: This is a proof-of-concept study using PBDEs as an example for testing mediation of an exposure-ASD relationship via DNA methylation. DNA methylation
represents an intersection of environmental exposures and underlying genetic architecture, and may be an effective tool for estimating gene-environment interaction in ASD

risk.

112.002 Polygene — By — Prenatal Environment Interaction in Autism Spectrum Disorder Using Copy Number Variant Burden
B. Sheppard’, K. Benke?, A. B. Singer®, L. A. Croen®, J. L. Daniels®, C. J. Newschaffer®, A. M. Reynolds®, D. E. Schendel”, L. A. Schieve®, C. Ladd-Acosta® and M. D.
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Fallin0-1 1, (1)Epidemiology, Johns Hopkins School of Public Health, Baltimore, MD, (2)Mental Health, Johns Hopkins School of Public Health, Baltimore, MD, (3)University
of North Carolina, Chapel Hill, NC, (4)Division of Research, Kaiser Permanente, Oakland, CA, (5)A.J. Drexel Autism Institute, Philadelphia, PA, (6)University of Colorado -
Denver, Aurora, CO, (7)Aarhus University, Aarhus, Denmark, (8)National Center on Birth Defects and Developmental Disabilities, Centers for Disease Control and
Prevention, Atlanta, GA, (9)Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, (10)Wendy Klag Center for Autism and
Developmental Disabilities, JHBSPH, Baltimore, MD, (11)Johns Hopkins Bloomberg School of Public Health (JHBSPH), Baltimore, MD

Background: Autism Spectrum Disorder (ASD) is a complex disease with both genetic and environmental risk factors. Increased copy number variation (CNV) burden has
previously been associated with (ASD). The prenatal period is also of increasing importance towards understanding the environmental risk factors contributing to ASD
etiology. However, evidence for specific environmental risk factors has been inconclusive. A joint approach allowing for the possibility that environmental effect may be
modified by polygenic risk, as measured by CNV burden, may increase the ability to detect environmental effects.

Objectives: The purpose of this work is to evaluate the association between four prenatal self-reported environmental exposures — smoking, alcohol, beta-2 adrenergic
receptor (B2AR) agonists, and selective serotonin reuptake inhibitors (SSRI) — and ASD, while allowing for potential effect modification by CNV burden in the Study to
Explore Early Development (SEED).

Methods: SEED is a multi-site case-control study of children aged 3-5 years with ASD and a control group drawn from the general population. All children were born
between September 2003 and August 2006. Prenatal exposure to environmental risk factors was ascertained through a detailed maternal interview that occurred 3-5 years
after pregnancy. A Hidden Markov Model approach (PennCNV) was used to call CNVs from lllumina genotype array data. Measures of CNV burden were assessed on both
a genome-wide scale and restricted to ASD candidate regions determined by the SFARI gene online database. Associations with environmental exposures were first
assessed by likelihood ratio test (LRT) comparing the likelihood of a full model with environmental exposure plus covariate terms to a null model constraining environmental
exposure term to zero (Hp: Bg = 0). Interactions were then tested by a 2-degree-of-freedom LRT comparison of a full model with CNV burden, environmental exposure, and
interaction terms to a null model where environment and interaction terms are jointly constrained to zero (Hg: Bonvxe = Be = 0). All models contained sex and the first five
ancestral principal components derived from principal component analysis on measured single nucleotide polymorphisms (SNPs) as covariates.

Results: Allowing for effect modification by copy number burden revealed a significant association between prenatal SSRIuse and ASD in the presence of large (>400kb)
CNVs (LRT p = 0.033), where the CNV-free SSRI association was not statistically significant. Additionally, a negative association between prenatal alcohol exposure and
ASD was revealed among those with high CNV kb burden in SFARI candidate genes (LRT p =0.011). Prenatal smoking exposure was associated with ASD risk with and
without consideration of CNV burden, although adjustment for potential SES confounders was not yet considered.

Conclusions: To our knowledge, this is the first effort to evaluate genome-wide CNV burden by environment interaction in an ASD case and population-derived control
sample. Allowing for the presence of effect modification by CNV burden permitted us to detect associations of ASD with self-reported prenatal alcohol and SSRI exposure
where the marginal testing failed to do so. Accounting for genetic risk may potentially elucidate mechanisms of environmental risk for ASD.

112.003 Dysregulation of RORA, a Risk Gene for ASD, By “Low-Dose” Exposure to the Herbicide Atrazine, an Endocrine Disrupting Compound
K. Kocher, K. Janczura and V. Hu, Dept. of Biochemistry and Molecular Medicine, The George Washington University, Washington, DC

Background: We have previously shown that retinoic acid-related orphan receptor alpha (RORA) is deficient in a subgroup of individuals with ASD and that it potentially
regulates the transcription of hundreds of ASD-associated genes. Because RORA is in turn regulated in opposite directions by male and female sex hormones, we
hypothesize that RORA may be dysregulated by endocrine disrupting compounds (EDCs), like the herbicide atrazine, which may result in downstream or genome-wide
changes in the expression of genes relevant to the pathobiology of ASD.

Objectives: The goals of this study were to: 1) investigate changes in RORA expression induced by low-dose exposure to atrazine; 2) investigate the potential for genome-
wide alterations of biochemical pathways relevant to ASD; and 3) develop a high-throughput assay for screening other EDCs that may elevate risk for ASD based on
dysregulation of RORA expression.

Methods:

Treatment of neuronal cells with low-dose atrazine. The human neuronal cell model (SH-SY5Y) was exposed to 10-fold dilutions of atrazine solubilized in DMSO (range
0.1nM-1000nM) for 2 hours.

RORA expression and transcriptome analyses. RORA expression as a function of atrazine concentration was determined by RT-gPCR analyses. Transcriptome analyses of
atrazine-treated SH-SY5Y samples at selected doses were also performed using the Affymetrix GeneChip Human Transcriptome Array 2.0. Genome-wide expression
changes were analyzed using Transcriptome Array Console (TAC) and Expression Console software, as well as Partek Genomics Suite. Functional and network prediction
analyses were performed using QIAGEN Ingenuity Pathway Analysis (IPA).

Development of a high-throughput screening assay. SH-SY5Y cells were co-transfected with a construct containing the RORA promoter-driven Firefly luciferase reporter
gene and a separate construct containing the Renilla reniformis luciferase gene under the control of a constitutive promoter. Following transfection, the cells were exposed to
varying levels of atrazine for 2 hours. Firefly luciferase activity was normalized to that of Renilla luciferase in each well to determine the relative levels of RORA promoter
activity in each sample.

Results: Preliminary results show that RORA is dysregulated biphasically in a neuronal cell model by low-dose exposure to atrazine. Additionally, using microarrays for
expression profiling, we were able to observe that exposure to subnanomolar and nanomolar concentrations of atrazine induce differential gene expression at the whole
genome level, notably affecting genes with ASD-associated neurological functions. Furthermore, a number of genes impacted by atrazine exposure are among the annotated
genes within the SFARI database of ASD risk genes. The high-throughput dual-luciferase reporter assay replicates in part the atrazine-induced changes in RORA expression
seen by RT-qPCR analyses.

Conclusions: Low, subtoxic doses of EDCs, such as atrazine, may increase risk for ASD by dysregulating RORA, a gene that we have validated as a transcriptional regulator
of multiple genes associated with the pathobiology of autism. We anticipate that our high-throughput screen will provide additional insight into gene-environment interactions
that impact neurodevelopment as well as increased awareness of the biological consequences of low-dose levels of EDCs that are below current EPA-approved limits.

112.004 Maternal Immune Activation Dysregulation of the Fetal Brain Transcriptome and Relevance to the Pathophysiology of Autism

M. V. Lombardo’2, E. Courchesne® and T. Pramparo4, (1)Autism Research Centre, University of Cambridge, Cambridge, United Kingdom, (2)Department of Psychology and
Center for Applied Neuroscience, University of Cyprus, Nikosia, Cyprus, (3)Neuroscience, UCSD Autism Center of Excellence, La Jolla, CA, (4)Autism Center of Excellence,
UCSD, La Jolla, CA

Background: Maternal immune activation (MIA) has emerged as a useful model to study how maternal infections during pregnancy might confer prenatal environmental risk
for atypical neurodevelopmental phenotypes such as autism spectrum disorders (ASD). However, the molecular cascade of events due to MIA that lead to transcriptome
dysregulation that is shared with ASD is less well understood.

Objectives: We tested the hypothesis that MIA-induced gene expression dysregulation would hit ASD-associated genes. These genes have been prioritized based on
highly penetrant and recurrent “likely gene-disrupting” variants as well as missense mutations found in large genomic ASD studies. We also aimed to identify the
transcriptional changes, both at the single gene level and at the network level, characteristic of the ASD postmortem brain that are shared in the MIA rat fetal brain.

Methods: We employed differential expression (DE) analyses to identify genes and networks dysregulation in ASD and MIA cortical transcriptomes. We used two publicly
available datasets, Voineagu and colleagues (2011; GEO: GSE28521) and Oskvig and colleagues (2012; GEO: GSE34058). DE analyses were performed using the sva and
limma packages. Network analyses were performed using the WGCNA package. Functional enrichment analyses were performed using the MetaCore GeneGO software.
Results: We show that MIA-dysregulated midgestational fetal brain gene expression is substantially enriched in highly penetrant ASD-associated genetic mechanisms. MIA
downregulates pathways involved in synaptic processes, but upregulates translation initiation processes and both sets of processes are similarly dysregulated in the
postnatal ASD cortical transcriptome. Upregulated translation initiation co-expression modules are highly preserved across MIA and ASD. The cap-dependent translation
initiation gene EIF4E is the most affected ASD-associated gene (Cohen’s d = 8.27) and targeted analyses demonstrate prominent MIA-dysregulation of E/IF4E-dependent
networks and mechanisms.

Conclusions: This work identifies several routes through which MIA can dysregulate fetal brain gene expression that are highly relevantto ASD.
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113.001 Autism-Relevant Behaviors in the Antigen-Driven Mouse Model of Maternal Autoantibody Related Autism

K. L. Jones', J. L. Silverman®, M. Yang®, E. Edmiston?, J. N. Crawley* and J. Van de Water®, (1)University of California at Davis, Sacramento, CA, (2)UC Davis, Sacramento,
CA, (3)UC Davis School of Medicine, Sacramento, CA, (4)Psychiatry and Behavioral Sciences, MIND Institute, Sacramento, CA, (5)University of California at Davis MIND
Institute, Davis, CA



Background: Maternal autoantibodies reactive to fetal brain proteins have been described in a subset of mothers of children with autism spectrum disorder (ASD), but not in
mothers of typically developing children, by numerous researchers. Additionally, several animal models have demonstrated the pathological significance of these
autoantibodies using passive transfer of human IgG, further supporting their role in the development of ASD. Our lab identified the seven protein antigens for maternal
autoantibody related (MAR) ASD, finding antibody reactivity to these proteins in 23% of mothers of children with ASD versus less than 1% in women with typically developing
children. Most recently, we have mapped the antigenic epitope sequences recognized by these ASD-specific maternal autoantibodies. Previous animal models have all
utilized passive transfer of human IgG yielding promising results but did not reflect a constant exposure to the salient autoantibodies throughout gestation, as would be the
case in the clinical setting.
Objectives: This study aimed to generate the first biologically relevant animal model of MAR ASD in order to directly assess the pathologic significance of prenatal exposure
to epitope-specific autoantibodies in generating autism-relevant behaviors in offspring.
Methods: Prior to breeding, female C57BL/6J dams were randomly assigned to either MAR-ASD or control treatment. In order to generate epitope-specific autoantibodies
that mimic those found in the mothers of children with ASD, the MAR-ASD females received a series of immunizations containing peptide epitope sequences of the four
primary target proteins of MAR ASD (lactate dehydrogenase A and B, collapsin response mediator protein 1, and stress-induced phosphoprotein 1) conjugated via Multiple
Antigenetic Peptide (MAP) system technologies in addition to adjuvant. Control females were injected with saline only. Following confirmation of autoantibody production in
immunized animals by ELISA, females were then paired with male breeders to produce the experimental offspring of interest. Subsequent male and female offspring were
tested for a variety of autism-relevant behaviors and developmental milestones (MAR-ASD offspring = 24; Control offspring = 22).
Results: MAR-ASD offspring had significant alterations in development, with significant increases in body weight on postnatal days (PD) 4-14 and head width on PD 12
relative to control offspring (p<0.01). During juvenile reciprocal social interactions on PD 25, MAR-ASD offspring displayed robust deficits in social interactions as compared
to control offspring, with significant decreases in the number of front approach, nose-to-nose sniffing, nose-to-anogenital sniffing, push/crawl, and following bouts (p<0.045).
Furthermore, significantly more rearing and self-grooming (p<0.0001) bouts were observed in MAR-ASD offspring compared to controls (p<0.0001).
Conclusions: Our results suggest that the presence of autism-specific maternal autoantibodies to fetal brain protein during gestation produce alterations in development and
behaviors that are highly relevant to ASD. By generating the MAR ASD-specific epitope antibodies in female mice prior to breeding, our antigen-driven model demonstrates
for the first time that these ASD-specific maternal autoantibodies are directly responsible for alterations in behaviors. These findings contribute to the ongoing efforts toward
identification of biological markers specific to sub-phenotypes of autism, and the establishment of a highly translatable animal model of ASD.

2:52  113.002 Prenatal Immune Activation Alters the Adult Neural Epigenome but Can be Partly Stabilized By a n-3 Polyunsaturated Fatty Acid Diet

ABSTRACT WITHDRAWN

Background:

Prenatal exposure to Maternal Inmune Activation (MIA) increases the risk of autism. The MIA rodent model permits direct experimental evaluation of the biological
mechanisms driving this vulnerability. It also provides an opportunity to screen novel prevention strategies.

Objectives:

In this study we tested the hypotheses that MIA in the mouse model has wide-spread effects on the epigenome; and that these can be prevented by a post-weaning diet
enriched with n-3 polyunsaturated fatty acids (PUFA).

Methods:

Pregnant mice were exposed to intravenous Polyl:C (a viral analogue) or saline (control) on gestation day 9. Half the offspring were weaned using a conventional lab diet (n-
6 PUFA); half had a n-3 PUFA enriched diet. Genome-wide DNA methylation in hypothalamic brain tissue was examined using Next Generation Sequencing techniques.
Results:

Adult offspring exposed to MIA prenatally had significant global DNA hypomethylation. Pathway analyses revealed that genes regulating synaptic plasticity were differentially
methylated following MIA. Moreover, DNA methylation differences were concentrated at risk loci linked to neurodevelopmental disorders. More than 80% of genes affected by
MIA were ‘stabilized’ by the n-3 PUFA intervention.

Conclusions:

Thus, MIA during prenatal life causes persistent widespread epigenetic changes in the postnatal brain that can be limited by early dietary intervention with n-3 PUFA. These
effects on the epigenome may have functional consequences. For example, we have previously reported that the brain biochemical and behavioural consequences of MIA
can also be prevented by n-3 PUFA diet. That the developmental impact of early life immune activation can be modified - especially by a relatively simple and low cost
intervention —is a critical observation and deserves further study.

3:04 113.003 Maternal Stress Causes Behavioral Changes in C57BL/6J Mice

K. K. Chadman’ and L. Leone?, (1)Developmental Neurobiology, NYS Institute for Basic Research in Developmental Disabilities, Staten Island, NY, (2)Developmental
Neuroscience, College of Staten Island, City University of New York, Staten Island, NY

Background: The etiology for most cases of autism spectrum disorder (ASD) is unknown at this time. There is strong evidence for the genetic role in ASD but environmental
factors also have a modifying role. One potential environmental factor is maternal stress during pregnancy. Stress during prenatal development increases the vulnerability of
affective disorders including schizophrenia and ASD. Prenatal stress has been shown to lead to postnatal behaviors that resemble the defining symptoms of ASD as well as
other behaviors that occur frequently in ASD (Kinney et al., 2008).

Objectives: The objective of these experiments was to determine if restraint stress during pregnancy results in autistic-like behavioral alterations in the offspring. A commonly
used inbred mouse strain, C57BL/6J was used because these mice to not typically have behaviors resembling the ASD phenotype.

Methods: Timed pregnant C57BL/6J mice were subject to restraint stress three times a day for 30 minutes, at least 2 hours apart for 9 days starting on GD11. The control
pregnant mice were left undisturbed during gestation. Both male and female offspring from both stressed and control dams were behaviorally phenotyped as adults. One
female and male per litter were used in up to four tests, each test at least 2 days apart. The tests included the social approach test, elevated plus maze, light <--> dark box,
marble burying, rotarod, open field and cued and contextual fear conditioning.

Results: In general there were few differences between the male and female offspring. There were no significant effects of maternal stress in the offspring on tests of anxiety
such as the elevated plus maze and light <--> dark box, obsessive-compulsive like behavior in the marble burying and spontaneous grooming tests, motor ability and
learning on the accelerating rotarod, or learning and memory assessed by the cued and contextual fear conditioning test. However, there were differences in social behavior
and acute exploratory activity between the stressed and control mice. The offspring from the stressed dams were less social, spending less time sniffing the stranger mouse in
the social approach test compared to the novel object. The stressed mice were also less active at the beginning of the open field exploration test, as shown by travelling a
significantly smaller distance, having a reduced speed and spending more time immobile than the control mice.

Conclusions: Prenatal restraint stress affected the behavior of these mice in ways that resemble one of the defining symptoms of ASD, decreased social behavior. Future
testing with other inbred strains, including ones that are already considered mouse models of ASD will hopefully shed light on the contribution of prenatal stress to the
etiology of ASD. This will provide information on a potentially preventable environmental factor associated with ASD.

3:16  113.004 Aberrant Sensory Processing in Mice Lacking Autism Associated Met Receptor Function: A Role for Insulin?
F. S. Lo, R. Erzurumlu and E. M. Powell, Anatomy & Neurobiology, University of Maryland - Medicine, Baltimore, MD

Background: MET, the gene encoding the tyrosine kinase receptor for hepatocyte growth factor/scatter factor (HGF/SF), has been identified as a common susceptibility allele
for autism spectrum disorders (ASD). Both Met and HGF are expressed in the cerebral cortex during development, and HGF-Met signaling has been implicated in a number
of cellular processes, including proliferation, migration, survival, and process formation. Alterations in HGF-Met signaling may therefore affect cortical development,
potentially leading to neuroanatomical changes such as those thought to play a role in neurodevelopmental disorders such as ASD. We have previously found an expansion
of the cerebral cortex at rostral levels in transgenic mice expressing a kinase-dead Met in the Emx1 lineage. Earlier studies imply defects in cortical connectivity after loss of
Met signaling in the Met-Emx1 mice. Behavioral observations indicate potential altered sensory processing in Met-Emx1 mice.

Objectives: We investigated sensory processing in mice lacking functional Met receptor in the cerebral cortex (Met-Emx1). The study focused on the rodent whisker system
and the inhibitory response in the barrel cortex to reveal underlying cellular mechanisms of decreased or absent Met signaling.

Methods: We used in vitro recordings from thalamocortical slices to test our hypotheses that loss of Met altered the balance of excitation to inhibition (AMPA/GABA ratio). We
also measured the multiple input index and paired pulse ratios of EPSCs and IPSCs. Immunohistochemistry and immunoblots were used to confirm expression levels and
anatomical alterations.

Results: Our data show altered excitation/inhibition (E/I) balance at the thalamocortical synapse. In addition, treatment with insulin, which recruits GABA-A receptors to
restore inhibition in control slices, failed to change the E/l balance in slices lacking a single copy of functional Met.

Conclusions: Our results suggest that the sensory circuitry in the Met-Emx1 cortex exhibits impaired E/l balance and is resistant to insulin. These data suggest the approved
therapies for diabetes may be helpful in the prevention or amelioration of the symptoms associated with ASD, especially in the individuals who have the common autism
associated MET alleles.
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114.001 Common Sensory Endophenotypes Spanning Sensory Processing Disorder and the Autism Spectrum

J. J. Foxe'2 and S. Molholm®, (1)Albert Einstein College of Medicine, Bronx, NY, (2)Department of Neurobiology and Anatomy, University of Rochester Medical Center,
Rochester, NY, (3)Neuroscience and Pediatrics, Albert Einstein College of Medicine, Bronx, NY

Background:

Sensory-processing anomalies constitute a hallmark symptom domain of the ASDs, but similar sensory symptoms are often observed in other neurodevelopmental disorders
(e.g. Obsessive Compulsive Disorder, Attention Deficit Hyperactivity Disorder), suggesting some shared genetic liability and the possibility of common endophenotypes.
There is also emerging recognition amongst clinicians and researchers that there exists a substantial cohort of children who do not meet diagnostic criteria for a categorical
neurodevelopmental disorder, but nonetheless manifest clinical levels of hypo- or hyper-sensitivity to sensory inputs. These otherwise typical children with sensory
processing disorder (SPD) are of specific interest to the research community in that the restriction of their pathology to the sensory processing domain allows for study of a
relatively “purified” phenotype.

Objectives:

To assess both basic unisensory and multisensory processing in SPD with the use of psychophysics and high-density electrophysiological recordings of brain activity, and
compare with unisensory and multisensory processing in neurotypical controls and individuals with ASD.

Methods: N/A

Results:

Study 1: Somatosensory evoked potentials (SEPs) to trains of stimuli delivered at varying presentation rates (ISls ranging from 150ms to 1050ms) were examined

to determine whether differences in the initial registration and processing of tactile inputs might account, in part, for aberrant reactions to the sensory environment. Thirteen
children with SPD (5.3 - 15.2 years) and 13 matched neurotypicals produced SEPs that were similar in their temporal and spatial properties. Clear between-group
differences in SEP amplitude as a function of stimulation rate were observed, and these were most apparent in later phases of sensory processing (130-195ms). Response
slopes as a function of ISI suggested a steeper slope for the SPD group, due to greater increase in response amplitude as ISl increased. These findings suggest a potential
neural mechanism for the increased reactivity to tactile inputs observed in SPD.

Study 2: High-density ERPs interrogated multisensory integration (MSI) in three groups of fourteen age- and IQ-matched children: those with ASD, those with SPD, and
neurotypical individuals. Participants responded as quickly as possible to unisensory-visual, unisensory-auditory or bisensory-audiovisual stimuli. Probing the behavioral
data for evidence of MSlI (i.e., race model violation) indicated clear separation between the two clinical groups and the TD children, and analysis of the electrophysiological
data subtly distinguished children in the ASD group from their peers in the TD and SPD groups.

Study 3: Itis now well-established that children with an ASD show severe deficits in their ability to integrate seen and heard speech. Children with SPD do not show the social
communication deficits that are part of the diagnostic criteria for an ASD. Here we asked whether they would also show deficits in multisensory speech integration under
noisy environmental conditions. Monosyllabic words were presented in different levels of noise, which were sometimes accompanied by videos of the person articulating the
word. Comparing performance measures of 12 SPD children to 12 matched neurotypical controls, we find a clear deficit in multisensory speech integration.

Conclusions:

Collectively, these studies point to clear anomalies in sensory processing across three modalities in SPD children.

114.002 Reduced GABA Levels Predict Altered Sensory Function in Children with Autism Spectrum Disorder

N. A. Puts'2, E. L. Wodka®, A. D. Harris?, D. Crocetti®, M. Tommerdahl®, R. A. Edden® and S. H. Mostofsky’, (1)Radiology and Radiological Science, Johns Hopkins
University, Baltimore, MD, (2)FM Kirby Center for Functional Brain Imaging, Kennedy Krieger Institute, Baltimore, MD, (3)Kennedy Krieger Institute, Baltimore, MD,
(4)Department of Radiology, University of Calgary, Calgary, AB, Canada, (5)University of North Carolina, Chapel Hill, NC, (6)Johns Hopkins University School of Medicine,
Baltimore, MD, (7)Johns Hopkins School of Medicine, Baltimore, MD

Background: Difficulties with sensory stimuli have been increasingly recognized and are now included as a diagnostic feature of ASD. Multiple lines of evidence suggest that
GABA, the main inhibitory neurotransmitter in the brain, plays a role in the pathophysiology of ASD. Itis well known that GABA plays a key role in regulating tactile
processing. However, the link between GABA and autism-associated impairments in vibrotactile processing remains unclear.

Objectives: GABA can be measured using edited Magnetic Resonance Spectroscopy (MRS) and we developed a technique to measure tactile sensitivity in children
objectively, in tasks linked to inhibition®. In this study, in a large cohort, we aimed to investigate whether 1) children with ASD have reduced GABA levels, 2) children with
ASD show altered vibrotactile processing, and 3) whether altered GABA levels are associated with abnormal tactile processing in ASD.

Methods: Subject and parental consent were obtained under local IRB approval. Data were acquired in 37 children with ASD (10.69 + 1.4 years, 6F) and 35 TDC (10.09 *
1.25 years; 8F). Children had normal IQ. GABA-edited MR spectra were acquired from (3 cm)3 voxels over right primary sensorimotor (Fig 1A&B) and occipital cortices. GABA
levels were calculated against the unsuppressed water signal from the same voxel and tissue corrected. Behavioral: Children performed: 1) Static and Dynamic detection
tasks (DT; where the increasing (dynamic) sub-threshold stimulus is thought to act through feed-forward inhibition); 2) Amplitude discrimination with- and without an adapting
stimulus (AD; linked to lateral inhibition); and 3) Frequency discrimination (FD; encoded through GABAergic inhibition).

Results:

Sensorimotor GABA levels were significantly reduced in children with ASD compared to TDC (2.20 + 0.44 i.u. and 2.40 + 0.25 i.u. respectively, p = 0.016). There were no
group differences in occipital GABA levels. For children with ASD, sensorimotor GABA levels correlated positively with dynamic DT, with higher GABA levels indicating a
higher DT (Fig 1C). The difference between a static and dynamic DT (Figure 1D) were significantly correlated with GABA levels within the entire cohort; this finding was driven
by children with ASD, such that those with lower GABA levels showed a reduced effect of sub-threshold stimulation. AD performance after single-site adaptation correlated
with GABA levels in TDC but notin ASD (Fig 1E) adaptation was absentin ASD. Tactile FD is correlated with GABA in TDC, which has been previously reported (Fig 1F); this
association was not observed in ASD.

Conclusions: Sensorimotor GABA levels were reduced in children with ASD compared to TDC, while occipital levels are normal, consistent with previous work. Tactile
abnormalities in ASD were consistent with previous work, and consistent with reduced GABA-mediated inhibition. Our correlative results are consistent with the prediction for
children with ASD; reduced GABA level was associated with stronger effect of modulating stimuli. Children with ASD show reduced GABA levels, and are associated with
abnormalities in tactile performance. Altered in vivo GABA levels might explain abnormal tactile information processing in ASD. The GABA system may be a future and novel
target for therapies in ASD.
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114.003 The Variability of Restricted Repetitive Behavior in Neurodevelopmental and Neuropsychiatric Disorders
D. W. Evans, Geisinger Health System, Lewisburg, PA

Frequency D

Background:

Restricted, repetitive behavior (RRB) appears in a wide variety of neurodevelopmental and neuropsychiatric disorders including intellectual disability (ID), autism spectrum
disorders (ASD), obsessive-compulsive disorder (OCD), Tourette syndrome (TS) and schizophrenia (Sz), among others. Within each diagnosis there is substantial individual
variability in the severity of RRB; the source of this variability has been the subject of considerable debate. Our recent work on genetic copy number variation syndromes
(CNVs) indicates that probands’ phenotypic variability on a range of quantitative traits is influenced by family background factors. Thus the degree of impairment exhibited by
patients/probands may be influenced by the performance of non-carrier/non-patient family relatives.

Objectives: This study aims to explore sources of variability of RRBs across neurodevelopmental and neuropsychiatric disorders. We examine parental RRB as a
contributing factor explaining the variability of children’s RRB in a range of disorders.

Methods: Three thousand twenty-nine families with at least one child ranging in age from 1 to 18 years of age participated in an online assessment of RRB. These families
were recruited through Scientific Sampling International, and were demographically representative of the general U.S. population in terms of race/ethnicity, geographic
region, income, and mental health status. Seven hundred forty seven of these children had been diagnosed with at least one neurodevelopmental/neuropsychiatric disorder,
including developmental delay, developmental coordination disorder, intellectual disability, ASD, specific language impairment, OCD, TS, depression, anxiety, bi-polar
disorder, and schizophrenia. Parents completed the Childhood Routines Inventory-Revised (CRI-R) a 63-item parent report measure of repetitive behavior and restricted
interests. Parents also self-reported on the newly developed Adult Routines Inventory (ARI).

Results:

Factor analysis revealed a two-factor solution for both the CRI-R and the ARI: Motor Behavior and Compulsions (MBC) and Restricted Interests/Insistence on Sameness
(RIS). Next we created “clusters” based on children’s diagnoses. These included: ADHD, depression/anxiety, developmental delay/intellectual disability, ASD, conduct
disorder/oppositional defiant disorder, obsessive-compulsive disorder/Tourette syndrome, bi-polar/schizophrenia. Analysis of Variance compared the total CRI-R, MBC and
RIS t-scores between the diagnostic cluster groups. The groups differed significantly for total CRI-R (F(8,2852)= 59.24); MBC (F(8,2852)=41.20) and RIS (F(8,2852)=59.86
(all p< 0.00001). Post hoc tests revealed that the ASD and OCD/TS groups had higher total CRI-R scores and for MBC than all other diagnostic groups. For the RIS factor, bi-
polar/schizophrenia and OCD/TS were higher than all other groups, with ASD similar to all other diagnostic groups (and greater than children with no diagnosis). Further
analyses revealed that a) parent- child intraclass correlations on all scales of the ARl and CRI-R were significant; b) the parents of children with a diagnosis had elevated ARI
scores — even when the parents themselves had no history of a clinical diagnosis.

Conclusions:

The findings reported here provide further clarification of the nature of RRB across a variety of neurodevelopmental and neuropsychiatric disorders. We discuss the relevance
of these findings for quantitative approaches to clinical assessment and diagnosis. We also discuss the importance of considering family background when determining
clinical morbidity, particularly in studies of genomic copy number variation syndromes.

114.004 Sensorimotor Abnormalities in Biological Mothers and Fathers of Individuals with ASD

L. M. Schmitt’-2, S. P. White®3, K. C. Conroy?, J. A. Sweeney?3 and M. W. Mosconi?, (1)UT Southwestern Medical Center, Dallas, TX, (2)Center for Autism and
Developmental Disabilities, Dallas, TX, (3)Center for Autism and Developmental Disabilities, University of Texas Southwestern, Dallas, TX, (4)Dole Human Development
Center, University of Kansas, Lawrence, KS

Background: Eye movement studies provide a precisely quantifiable and translational method for examining sensorimotor impairments in autism spectrum disorder (ASD).
Individuals with ASD show reduced accuracy and increased accuracy variability of saccadic eye movements. We have demonstrated that unaffected first-degree relatives of
individuals with ASD also show reduced saccade accuracy and increased saccade variability suggesting that eye movement abnormalities may be familial. Here, we used a
family trio design to determine the extent to which eye movement abnormalities are familial, and to examine whether they are differentially expressed in mothers versus
fathers.

Objectives: To assess the familiality of eye movement abnormalities in individuals with ASD and their unaffected parents.



Methods: Thirty-five family trios (proband with ASD, biological mother, biological father) and 70 age-, IQ- and gender-matched healthy controls (42 proband controls, 28
parent controls) completed eye movement testing. Participants with ASD were between ages 6-20 years, 89% male, and had a Performance 1Q >70. Parents of probands
were <55 years old and completed the Broad Autism Phenotype-Questionnaire (BAP-Q). Participants completed 60 trials of a visually-guided saccade task during which they
made saccades to peripheral targets that appeared with equal probability at 12 or 24 deg to the left or right of center. Saccade accuracy, accuracy variability, peak velocity,
and peak acceleration were measured for each trial.

Results: During the visually-guided saccade task, individuals with ASD demonstrated reduced saccade accuracy and increased accuracy variability compared to age-
matched controls. Mothers of individuals with ASD also demonstrated reduced saccade accuracy compared to adult female controls. Fathers of individuals with ASD did not
show any differences in the accuracy or variability of their saccades relative to male controls. Deficits in saccade accuracy, peak velocity, and peak acceleration were found to
be highly familial, co-varying more strongly in mother-child versus father-child dyads. However, their saccade accuracy and accuracy variability were associated with BAP-Q
rated social aloofness, pragmatic language deficits, and behavioral rigidity for fathers of individuals with ASD. This was not observed for mothers, and no other cognitive or
demographic characteristics related to their oculomotor deficits.

Conclusions:

Our findings provide further support that sensorimotor impairments in ASD are familial, with novel evidence suggesting primarily maternal influences. Fathers did not show
sensorimotor deficits compared to controls, but their ability to make accurate saccades was related to broader autism phenotypic characteristics suggesting that sensorimotor
processes among unaffected fathers may be one component of a broader constellation of sub-clinical features that confer risk onto their offspring. In contrast, mothers in our
sample appear to have relatively isolated sensorimotor deficits that may be directly related to the deficits observed in their offspring, yet have factors protecting them from
exhibiting broader phenotypic characteristics. Future studies should be aimed at better understanding maternal versus paternal contributions to risk susceptibility in ASD,
identifying potential protective factors in mothers, and determining how maternal and paternal influences affect sensorimotor functioning in female probands.
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115.001 Cataloguing and Characterizing Interests in Typically Developing Toddlers and Toddlers Who Develop ASD

J. T. Elison’, J. J. Wolff, E. P. Teska’, K. Botteron®, A. M. Estes? H. C. Hazletf®, J. Pandey®, R. T. Schultz’, L. Zwaigenbaum®, J. Piven® and .. The IBIS Network?, (1)Institute
of Child Development, University of Minnesota, Minneapolis, MN, (2)University of Minnesota, Minneapolis, MN, (3)Psychiatry and Radiology, Washington University School of
Medicine, St. Louis, MO, (4)University of Washington Autism Center, Seattle, WA, (5)Carolina Institute for Developmental Disabilities, University of North Carolina at Chapel
Hill, Chapel Hill, NC, (6)Children’s Hospital of Philadelphia, Philadelphia, PA, (7)The Center for Autism Research, The Children’s Hospital of Philadelphia, Philadelphia, PA,
(8)University of Alberta, Edmonton, AB, Canada, (9)University of North Carolina at Chapel Hill, Chapel Hill, NC

Background: Little is known about the prospective emergence of restricted interests in autism spectrum disorder (ASD).

Objectives: Our aims were three-fold: 1) attempt a replication and extension of DeLoache et al. (2007) findings that indicate a greater proportion of typically developing
toddler/preschool-aged males show extremely intense interests as compared to similar aged females; 2) examine whether the intensity and/or peculiarity of interests reported
at 18 or 24 months differentiated children at high-familial-risk who later met diagnostic criteria for ASD at 24 months as compared to high and low risk children who did not
meet diagnostic criteria at 24 months; and 3) test a feature of the “extreme male brain theory” by examining whether females at high-familial risk for developing ASD show a
greater proportion of male sex-typed interests as compared to low-risk females.

Methods: The Intense Interests Inventory (Elison & Bodfish, 2009) was conducted in a semi-structured interview format. Parents reported their child’s primary interests at 18
and 24 months of age in the context of the IBIS study. Interests were rated by clinical examiners on a 5-point scale with respect to the intensity and peculiarity of each interest
listed. The sample consisted of 95 low-risk infants (53 males), 157 high-risk infants who did not meet diagnostic criteria for ASD at 24 months (86 males), and 38 high-risk
infants who met diagnostic criteria for ASD at 24 months (33 males).

Results: 1) Among children not meeting diagnostic criteria for ASD at 24 months, a Mann-Whitney U test revealed that the distribution of intensity ratings varied across sex (p
=0.029) at 18 months of age, with a greater proportion of males showing moderate or intense interests as compared to females. The effect of sex was not significant at 24
months. 2) Interests of high-risk infants who met diagnostic criteria for ASD at 24 months were rated as more peculiar at 18 months (Mann-Whitney U test, p = 0.006) and 24
months (Mann-Whitney U test, p = 0.030) as compared to those children not meeting diagnostic criteria. The intensity of interests did not differentiate these two groups. 3)
The proportion of females, who do not meet diagnostic criteria for ASD at 24 months and whose primary interest was classified as masculine, feminine, or indeterminate did
not depend on familial risk status (18 months, p = 0.325; 24 months, p = 0.572).

Conclusions: We report evidence partially consistent with DeLoache et al. (2007) that a greater proportion of males show intense interests at 18 months as compared to
females, but this finding may be transient or specific to this age. We also report evidence consistent with ADI-R conventions that peculiarity of interests and not the intensity of
interests differentiate children who meet diagnostic criteria at 24 months of age. Finally, our finding that females at high-risk for ASD do not show a greater proportion of male
sex-typed interests as compared to low-risk females does not support the extreme male brain theory.

115.002 Infant Motor Skill and ASD
E. S. LeBarton' and R. Landa®, (1)Kennedy Krieger Institute & Johns Hopkins School of Medicine, Baltimore, MD, (2) The Kennedy Krieger Institute, Baltimore, MD

Background: Emerging theoretical and empirical work suggests that infant motor skill is a characteristic of a prodromal period for autism spectrum disorder (ASD) and
developmental vulnerability in infants with an older sibling with ASD (High-risk, HR infants). However, few studies have focused on the first year of life—when delays are
proposed to be first evident. Further, little research has addressed this question for HR infants for whom developmental delays have been observed.

Objectives: (1) Examine the presence of motor delays in HR infants relative to infants with no family history of ASD (Low-risk, LR infants). (2) Examine the presence of motor
delays in infants later identified with ASD. (3) Examine the relation between infant motor skill and concurrent ASD symptomatology.

Methods: Our sample included 104 HR infants and 55 LR infants assessed at 6 months of age as part of an ongoing longitudinal study. Older sibling’s ASD was confirmed
using the Autism Diagnostic Observation Schedule (ADOS) and clinical judgment. We assessed infant motor skill using the standardized Peabody Developmental Motor
Scales (PDMS). Motivated by previous work, we used the Stationary gross motor subscale and two fine motor subscales (Grasping and Visual-motor Integration, VMI). To
assess autism symptomatology at 6 months, we administered the Autism Observation Scale for infants (AOSI). To date, a subset of 74 infants (49 HR, 25 LR) have reached a
24-month follow-up session and these infants were divided into one of two groups based on whether they met our ASD criteria (ADOS score for ASD and clinical judgment).
This resulted in 11 infants with ASD (all from HR group) and 63 infants without ASD (No Diagnosis, ND group). Due to unequal sample sizes, we performed non-parametric
tests for all analyses (the pattern of results is unchanged using parametric alternatives).

Results: We found that the HR infants scored lower than LR infants on the Stationary scale (z=2.76, p=.006) and both fine motor scales (Grasping: z=2.52, p=.012; VMI:
z=2.03, p=.043) (Figure 1). A subset of infants had AOSI scores available (HR: n=74, HR: n=45) to test relations between infant motor skill and concurrent autism
symptomatology. Overall, the HR group had higher AOSI scores (mean = 7.80, SD = 3.76) than the LR group (mean = 5.67, SD = 3.02), indicating greater ASD
symptomatology in the HR group (z=3.13, p=.002). Within the HR group, AOSI scores significantly related to PDMS stationary (rho=-.333, p=.004) and grasping scores (rho=-
.284, p=.014). Finally, we found motor delays in infants later identified with ASD relative to those without ASD. The ASD group scored lower than the ND group on the PDMS
stationary scale (z=2.62, p=.009) and both fine motor scales (Grasping: z=2.97, p=.003; VMI: z=2.42, p=.016)(Figure 2).

Conclusions: Our findings provide evidence supporting infant motor skill as an area of developmental vulnerability in HR infants and an early indicator of ASD. In
combination this points to the importance of considering motor skill when characterizing a putative prodromal period for ASD and developmental monitoring of HR infants.



3:04

Figure 1. Raw PDMS Scores for HR and LR Groups
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115.003 Posture Development from 6 to 14 Months in Infants with Vs. without Risk for ASD
N. B. Leezenbaum and J. M. Iverson, University of Pittsburgh, Pittsburgh, PA

Background: During the first 14 months, TD infants progress from postures in which the body is supported by a surface (lying) to postures that require greater strength,
muscle coordination, and balance (unsupported sitting, all fours, standing). Although itis well established that individuals with ASD demonstrate difficulties with postural
control (Fournier et al., 2010), relatively little is known about the emergence and course of posture development in infants eventually diagnosed with ASD.

Obijectives: 1) Describe trajectories of posture developmentin infants at heightened ASD risk (later-born siblings of children with ASD; HR) and infants with low ASD risk
(infants with a negative family history of ASD; LR); and 2) Evaluate the extent to which delays or impairments predict a later ASD diagnosis at 36 months.

Methods: Twenty-five LR and 59 HR infants were observed at home for 25 minutes at 6, 8, 10, 12, and 14 months. Durations of lying, supported sitting, unsupported sitting,
all-4, supported standing, and unsupported standing were coded from 6 to 14 months. At 36 months, HR infants received language and ASD diagnostic evaluations using the
ADOS-G (Lord et al., 2000) and Mullen Scales of Early Learning (Mullen, 1995). Fourteen HR infants were diagnosed with ASD (HR-ASD), 17 HR infants were classified as
language delayed (HR-LD), and 28 HR infants received no diagnosis (HR-ND).

Results: Hierarchical Linear Modeling was used to compare posture development across groups. All groups declined in Lying, but the HR-ASD group spent more time than
the LR, HR-ND, and HR-LD groups in Lying at 10 (p=.005;.011;.022) and 12 months (p=.011;.030; .045). With regard to Sitting, HR-ASD and HR-LD groups spent more time
than the LR group in Supported Sitting (p=.016;.035) and less time in Unsupported Sitting (p=.002; .042) at 6 months. In terms of All-4, the HR-ASD group did not exhibit the
decelerating pattern of growth characteristic of the LR, HR-ND, and HR-LD groups (p < .001). The HR-ASD group spent less time in All-4 than LR, HR-ND, and HR-LD groups
at 8 (p=.002;.006; 025) and 10 months (p = .009; .038; 017), however, they caught up the other groups by 12 months, and at 14 months spent more time in All-4 than the
other three groups (p = .001;.023;010). For Supported Sitting, the HR-ASD and HR-LD groups exhibited slower growth than the LR group (p=.002;.024), diverging from the
LR group by 8 months (p=.001;.009). The HR-ASD group also exhibited slower acceleration than the LR group in Unsupported Standing (p=.005) and spent less time in this
posture by 14 months (p=.006).

Conclusions: Relative to LR infants, HR-LD and HR-ASD infants exhibited delays in Unsupported Sitting and Supported Standing. Delays in All-4 were specific to ASD, and
from 10 months on, the HR-ASD infants spent more time than all three groups in less developmentally advanced postures (i.e., Lying: 10-12 months and All-4: 14 months).
Taken together, these findings indicate that posture delays are likely among the earliest identifiable disruptions in the unfolding of ASD.

115.004 Do Restricted and Repetitive Behaviors during Early Childhood Predict School-Age Executive Functioning Among Children with Autism Spectrum
Disorders?

E. Troyb’, K. Knochz, L. Herlihy3 and D. A. Fein4, (1)Brown University, Providence, RI, (2)University of Connecticut, Storrs, CT, (3)Hospital For Special Care, New Britain, CT,
(4)Psychology, University of Connecticut, Storrs, CT

Background: Restricted and Repetitive Behaviors (RRBs) are core features of Autism Spectrum Disorders (ASDs) and include motor stereotypies, preoccupation with parts of
objects, restricted interests, insistence on sameness, and sensory interests. One theory proposed to explain the purpose of RRBs points to executive dysfunction and argues
that RRBs result from a tendency to perseverate, as well as from deficits in planning, self-monitoring, inhibition of ongoing behaviors, and initiation of new behavior (Russell,
1997). However, because RRBs emerge earlier in development than functions usually grouped under executive functioning (EF), itis important to consider the alternate
causation, namely, the effect that RRBs may have on the development of EF. Studies examining the relationship between EF and RRBs are limited and have not examined
the impact that early RRBs have on the development of EF (see Leekham etal., 2011).

Objectives: The current study used a longitudinal design to examine the extent to which RRBs at two points in early childhood predict school-aged executive functioning.
Methods: Participants included 40 children diagnosed with ASD at age 1-2 years and again at age 3-5 years. Participants were recruited from a study examining the
effectiveness of the Modified Checklist for Autism in Toddler (M-CHAT), a screening instrument designed to identify children at risk for developing ASDs. RRBs were
examined at age 1-2 years (M=2.2, SD=0.3; M(Mullen ELC)=58.7, SD=8.5) and 3-5 years (M=4.3 years, SD=0.4; M(Mullen ELC)=63.1, SD=19.5), and were assessed using
both direct observation and parent report. RRBs were used to predict EF at age 8-10 years (M=9.9, SD=0.8; M(VIQ)=70.8, SD=31.5; M(NVIQ)=81.4, SD=27 .4). EF was
examined using the Behavior Rating Inventory of Executive Function (BRIEF), a parent report questionnaire designed to assess EF in daily settings.

Results: Linear regression indicated that RRBs observed at age 1-2 are significant predictors of school-age EF as measured by the Global Executive Composite (GEC) of
the BRIEF (F(6, 25)=2.52, p<.05, Adjusted Fi2=.23). Specifically, RRBs at age 1-2 significantly predicted difficulties with cognitive flexibility and initiation of new behaviors
(Shift: F(6, 25)=2.51, p<.05, Adjusted R?=.23; Initiation: F(6, 25)=2.75, p<.05, Adjusted R®=.25). According to these models, increased self injurious behaviors predicted



greater difficulty with cognitive flexibility (beta=0.47, p<.05). In contrast, reduced repetitive motor mannerisms predicted more difficulty with initiation of new behaviors (beta=—
0.36, p<.05). When RRBs were assessed at age 3-5 years, they did not predict the GEC (F(6, 25)=1.59, p=.19, Adjusted R%=.11 ), but RRBs were significant in predicting
reduced cognitive flexibility (F(6, 24)=3.01, p<.05, Adjusted R2=.29). At age 3-5, more severe adherence to rituals or routines (beta=0.42, p<.05) and greater preoccupations
with parts of objects (beta=0.41, p<.05) predicted increased difficulty with cognitive flexibility.

Conclusions: This study found a predictive relationship between RRBs in early childhood and school-aged EF. Because RRBs emerge earlier in development than
classically defined EF, these findings raise two possibilities: first, that RRBs may impact neurocognitive development and the development of EF, and second, that precursors
of EF, such as early manifesting inflexibility and perseveration, impact the development of both RRB’s and later developing EF.
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116.001 Different Developmental Trajectories of ASD: Slow and Rapid Onset of Symptoms in Toddlers from the General Population

E. C. Bacon’, L. Schreibman?, A. C. Stahmer®, C. Carter’, E. Courchesne’ and K. Pierce’, (1)Neuroscience, UCSD Autism Center of Excellence, La Jolla, CA, (2)University
of California San Diego, La Jolla, CA, (3)University of California at Davis MIND Institute, Sacramento, CA

Background:

The heterogeneity of ASD is widely documented, however there is little documentation regarding variability in onset of ASD symptoms. This question is particularly difficult to
answer as it requires the prospective study of ASD. A recent study by Ozonoff et al. (2015) examined the onset of ASD in a baby-sibling population, and found over half the
sample that eventually received an ASD diagnosis at age three, did not initially meet criteria for ASD between 1-2 years.

Objectives:

This study aimed to analyze differential developmental trajectories of toddlers with ASD, and specifically compare toddlers initially identified as ASD that retained a diagnosis
(Rapid-Onset) versus children initially identified as non-ASD who were identified as ASD at a later evaluation (Slow-Onsef) in the general population.

Methods:

ASD and contrast toddlers were primarily identified using the One-Year Well-Baby Check-Up Approach (Pierce etal., 2011). Children were evaluated using the Mullen,
Vineland, ADOS, and the Geometric Preference Test, a preferential looking eye-tracking test designed to quantify a toddlers’ preference for geometric or social stimuli (Pierce
etal.2011;2015). Toddlers were included if initially evaluated <24 months (M=17.1) and diagnosis was confirmed at three. Children were reassessed every 9-12 months
(M= 3.14 evaluations). Seventy-four language delayed (LD) and 132 typically developing (TD) toddlers were included for comparison. Growth curve analysis was used to
examine longitudinal trajectories. Visual preference patterns based on eye-tracking were also compared at intake.

Results:

Within our sample 86 toddlers were considered Rapid-Onset ASD (RO-ASD; i.e., initially identified as ASD and retained that diagnosis over time) and 41 toddlers were
identified as Slow-Onset ASD (SO-ASD; i.e., were initially identified as non-spectrum or having a delay such as language delay, but were identified as ASD at a subsequent
evaluation). See figure 1 for trajectories of ADOS scores. An ANOVA showed a significant difference in looking times for geometric stimuli across groups (F(3, 127)=11.406, p <
.001). The RO-ASD group showed the highest preference for geometric images (M=42.1 sec), followed by SO-ASD (M=30.3), LD (M=24.9), and TD group (M=18.2; see figure
2). Eleven RO-ASD and 2 SO-ASD cases looked at geometric images at very elevated levels (269%) which has been demonstrated to be highly associated with diagnosis of
ASD (Pierce etal., 2011).

Conclusions:

Our study showed strikingly different symptom onset patterns within ASD toddlers from the general population. For language and ADOS scores, the RO-ASD group initially
showed more impairment than the SO-ASD group, but both groups showed similar performance at age three. Importantly, the SO-ASD group was not initially identified as
ASD based on their behavioral presentation, and instead were often identified as having some other delay (i.e. LD). Interestingly, a small subset of SO-ASD children showed
elevated preference for geometric images at intake. This finding highlights the need for robust biological markers of autism as they may be able to identify children before
behavioral symptoms become clear. These results also emphasize the necessity of repeated screening and follow-up for children showing any delay, as ASD symptoms
emerge differently across children.
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116.002 Characterizing Early Developmental Trajectories in Tuberous Sclerosis Complex

K. J. Varcin', D. Senturk?, M. Sahin®, J. Y. Wu* and C. A. Nelson®, (1)Harvard Medical School, Boston Children's Hospital, Cambridge, MA, (2)Biostatistics, University of
California, Los Angeles, Los Angeles, CA, (3)Department of Neurology, Boston Children’s Hospital, Boston, MA, (4)UCLA, Los Angeles, CA, (5)Boston Children's
Hospital/Harvard Medical School, Boston, MA

Background: Tuberous Sclerosis Complex (TSC) is one of the most commonly occurring genetic disorders associated with autism spectrum disorder (ASD). Up to 60% of
children with TSC will meet criteria for ASD and up to 80% will experience cognitive delay. Importantly, cognitive delays and ASD often co-occur in this population, posing
challenges for diagnosis, intervention targets and treatment selection. Despite hypotheses about the role of epilepsy, cortical pathology, and co-occurring genetic mutations
in predicting neurodevelopmental outcomes in TSC, no single clinical factor has been identified as a consistent predictor of atypical neurodevelopment. As TSC is often
diagnosed very early in life, often prenatally, allows for prospective investigation of developmental trajectories and early markers of ASD in this population.

Objectives: Modeling the approach taken in our work with infant siblings at high-risk for ASD, we conducted the first, prospective, longitudinal study of infants with TSC,
mapping development from 3-6 months through to 36 months of age. Within the context of this prospective study design, we aimed to characterize early delays in cognitive
development that precede, and possibly predict, the development of ASD in this high-risk population.

Methods: Infants with TSC (n = 40) and typically developing infants (n = 34) were recruited as early as 3-6 months of age and followed longitudinally until 36 months of age.
For all infants, we assessed developmental functioning using the Mullen Scales of Early Learning. Social communication was assessed using the Autism Observation Scale
for Infants (AOSI). At 18, 24 and 36 months a diagnostic evaluation of ASD was performed using the Autism Diagnostic Observation Schedule (ADOS). For TSC infants,
detailed clinical and seizure history information was obtained at each time point.

Results: Infants with TSC show delays in cognitive development (especially in fine motor [p = .01] and visual receptions skills [p = .03]) and social communication skills
(especially in visual tracking [p < .01], disengagement of attention [p < .01] and anticipatory responses [p = .02]) as early as 6 months of age, with more global delays from 9
months (all ps < .05). Infants with TSC who develop ASD (n =22 of 40 infants with TSC) show more cognitive impairment from 12 months of age (ps < .05) and a slowing of
non-verbal skills development between 12 to 36 months of age compared to infants with TSC without ASD, even after controlling for seizure severity (slope estimate -0.80, p =
01).

Conclusions: This research has unveiled a developmental profile in TSC that is marked by prominent and early delays in non-verbal skills, regardless of ASD outcome.
Declines in non-verbal skills development between 12 and 36 months in infants with TSC and ASD suggest a domain-specific pathway to ASD in this population. These
findings have contributed to the development of a targeted, early intervention trial for this high-risk population.

116.003 Longitudinal Development of Social Visual Engagement in Infants Later Diagnosed with ASD

L. A. Olson’, A. Kiin®, S. Shultz? and W. Jones?, (1)Marcus Autism Center, Children's Healthcare of Atlanta & Emory University School of Medicine, Decatur, GA,
(2)Department of Pediatrics, Emory University School of Medicine, Marcus Autism Center, Children's Healthcare of Atlanta, Atlanta, GA

Background: From birth, typically-developing infants preferentially attend to the social signals, such as eye gaze, of their caregivers (Haith et al., 1977). Recent findings from



our laboratory revealed that infants later diagnosed with autism spectrum disorder (ASD) exhibit decline in eye fixation from 2 until 24 months of age and that the decline is
already underway within the first 6 months after birth. In contrast, typically-developing infants show an increase in eye fixation from 2 to 6 months (Jones & Klin, 2013). These
findings represent the earliest known indicators of social disability in infancy. If confirmed in larger samples, these findings have the potential to inform efforts at early
identification and intervention prior to the emergence of overt symptoms of social disability in ASD.

Objectives: Measure growth charts of social visual engagement from 2-24 months in TD infants and infants later diagnosed with ASD.

Methods: 106 infants were enrolled as risk-based cohorts: N = 40 at low risk (22 males) and N = 66 at high risk for ASD (41 males). Risk status was based on having either a
full biological sibling with ASD (high) or on not having ASD among 1t ond o 3rd degree relatives (low). Diagnostic status was ascertained at 36 months. Of the HR sample,
at outcome 13 received a diagnosis of ASD (9 male); 13 showed symptoms of the Broader Autism Phenotype (BAP, 11 male), and 40 (20 male) were confirmed non-ASD.
Infants were shown scenes of naturalistic caregiver interaction as in Jones & Klin (2013). Eye-tracking data were collected at 10 time points (months 2, 3,4,5,6,9,12,15,18
and 24). Longitudinal looking profiles for this cohort were compared with those of the earlier sample (2013) for eyes, mouth, body, and object regions within and between
diagnostic group categories. Cohorts 1 and 2 were also combined for larger sample analyses.

Results: Analyses of the ASD replication cohort by functional ANOVA are consistent with earlier results: longitudinal looking profiles for eyes, mouth, body, and object were
not significantly different between cohorts 1 and 2 (all F< 2.4, P >0.14) (Fig.1). Analyses of the TD replication cohort showed no significant differences from cohort 1 in eye or
object fixation (all P> 0.5), but did differ from cohort 1 in mouth (F=4.95 P=0.032) and body (F=5.55, P=0.024) fixation. Across outcome groups, typically-developing
children show increasing eye fixation; non-ASD siblings show increasing eye fixation; siblings with subthreshold (BAP) symptoms show neither increasing nor decreasing
eye fixation, and infants later diagnosed with ASD show declining eye fixation. Similar spectrum effects are observed for body fixation (Fig. 2).

Conclusions: Our results replicate earlier findings showing that infants later diagnosed with ASD show decline in eye fixation from 2-to-24 months. Spectrum effects emerging
in the first 6 months give early indication of social disability in infants later diagnosed ASD. Future analyses will include longitudinal looking profiles for female infants with TD
(35) and ASD (7) outcomes.
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Figure 1| Growth charts of social visual engagement for typically developing children and children diagnosed with ASD. a, b, Percent visual fixation to eyes
(a) and body (b) regions from 2-24 months for TD (blue) and infants later diagnosed with ASD (red). c-f, Comparisons to cohort 1 (Jones & Klin 2013) for visual
fixation to eyes (¢, d) and body (e, f) regions from 2-to-24 months for TD infants (cohort 1: blue; cohort 2: black) and infants later diagnosed with ASD (cohort 1:
red; cohort 2: black). Thick lines indicate mean growth curves, thin lines indicate 95% conficence intervals.
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116.004 Longitudinal Stability of Quantitative Autistic Traits in Toddler Twins

N. Marrus’, Y. Zhangz, A. GlowinskiS, T. Jacob4, S. Kennon-McGiIlS, S. San15, T. Gray5, A. Haider? and J. N. Constantinoz, (1)Washington University School of Medicine,
Webster Groves, MO, (2)Washington University School of Medicine, Saint Louis, MO, (3)Washington University in St. Louis, St. Louis, MO, (4)Family Research Center, VA
Palo Alto Health Care System, Menlo Park, CA, (5)Washington University School of Medicine, St. Louis, MO

Background:

The ability to measure the early trajectory of core autistic traits has significant implications for elucidating developmental mechanisms of heterogeneity in ASD and tracking
incremental responses to early interventions. Previously (Marrus et al., J Child Psychol Psychiatry 2015), we demonstrated that a video-referenced rating of Reciprocal
Social Behavior (vr-RSB), a novel toddler measure in which caregivers rate their child’s level of RSB compared to a typically developing video anchor, shows strong
psychometric properties including a continuous, unimodal distribution of autistic trait severity (as indexed through levels of RSB), high heritability, excellent test-retest
reliability, and marked impairments in RSB in toddlers with ASD.

Objectives:

To investigate in a general population sample whether quantitative autistic traits (QAT) measured using the vr-RSB at age 18 months predict variation in QAT at age 36
months, the latter measured using the preschool version of the Social Responsiveness Scale (SRS), which has been extensively validated in prior autism research (Baranek
etal., Autism 2013; Duku et al., J Autism Dev Disord 2013).

Methods:

Parents of 252 epidemiologically representative toddler twins [monozygotic (MZ)=31 pairs, dizygotic (DZ)=95 pairs] participated in the Early Reciprocal Social Behavior Study
(ERSB), a longitudinal study of early social development. Parents rated their 18-month-old twins on the vr-RSB, and subsequently completed the preschool SRS on their
children at age 36 months. Pearson’s correlations were performed for total RSB scores at 18 and 36 month time points, as well as sub scale scores for social communication



(SC) and restricted, repetitive behavior (RRB). Comparisons of intraclass correlations (ICCs) for MZ vs. DZ twins provided estimates of heritability at each developmental
juncture. An exploratory principal components analysis (PCA) using a varimax rotation was conducted at each time point, based on common items across the vr-RSB and
SRS-2.

Results:

Total RSB scores were strongly correlated between 18 and 36 months, r=.666, p<.01 (Fig. 1). Similarly high correlations were observed for SCl and RRB scores across the
two time points as well. ICCs for MZ twins were greater than DZ twins for total RSB scores, SC, and RRB scores at 36 months (Table 2). PCA of 18 month data demonstrated
a first principal factor accounting for 19% of the variance which mapped well to the principal factor derived from PCA of 36 month data.

Conclusions:

Levels of RSB, and by extension autistic traits, demonstrated strong longitudinal stability in a general population sample over the critical period from 18 to 36 months, when
interventions typically begin for children affected by ASD. The ability to serially implement reliable quantitative trait measurements during this period offers the opportunity to
track nuanced changes in core features of the autistic syndrome over time and in response to intervention.

Figure 1. Pearson Correlations for Reciprocal Social Behavior, Social Communication, and Restricted, Repetitive Behavior Scores
Between 18 and 36 months
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Fig. 1 Quantitative autistic trait scores at 18 months strongly predict those at 36 months for total RSB score as well as SC and RRB scores.

Table. 2 Twin-Twin Intraclass Correlations for Early RSB and Related Traits at 36 months

Age in Months RSB Total Score Social Communication | Restrictive Repetitive
pairs Mean, SD Items Behavior Items

[MZ(n=18)  [E[FNEL) .944 (p<.01) .930 (p<.01) .843 (p<.01)
[CHATEFTI 36.2(.58) .280 (p<.05) .300 (p<.05) .225 (p>.05)
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117.001 Combining Multiple Eye Tracking Measures at 6 Months in Infant Siblings: Associations with Outcomes
F. Shic, Q. Wang, S. Macari and K. Chawarska, Yale Child Study Center, Yale University School of Medicine, New Haven, CT

Background: Atypical scanning patterns towards social information are evident by 6-7 months in infant siblings of children with ASD who later develop ASD themselves
(Chawarska, Macari, & Shic, 2013; Elison et al., 2013; Jones & Klin, 2013; Shic, Macari, & Chawarska, 2014). However, itis not yet clear how different variables uncovered by
eye tracking can be related to one another and to developmental outcomes.

Objectives: To use data reduction techniques to develop more compact representations of the latent structure associated with visual scanning strategies evidenced by high
risk infant siblings of children with ASD at 6 months of age. To associate this structure with later outcomes, both directly and via clustering.

Methods: Eye-tracking data were collected from 6-month-old high-risk infant siblings (N=85). Primary eye tracking tasks included the Dyadic Bid (DB) Probe (Chawarska,
Macari, & Shic, 2012) and the Speaking Face (SF) Task (Shic, Macari, & Chawarska, 2014). Region of interest variables reflecting time looking towards the Scene, Faces,
and Eye-Mouth ratio were dependent measures. Missing dependent measures caused by movement or inattention were imputed with bootstrap methods using augmented
data from up to 6 other experimental conditions. This reconstructed dataset was subject to principal component analysis (PCA) using parallel analysis to identify number of
components followed by hierarchical clustering with the number of clusters determined via majority vote via NbClust (Charrad & Ghazzali, 2014). Outcomes included
diagnoses of ASD (N=12), atypical development (ATYP, N=34, e.g. language delay), or typical development (TYP, N=39) at 24 or 36 months of age. Pearson’s correlation
analysis was used to explore phenotypic relationships between 6-month eye tracking variables and clinical outcomes at 24 months.

Results: Two principal components (PCs) were identified, with the first PC reflecting decreased looking at the scene and at faces in both the DB and SF tasks and
decreased looking at the eyes in SF task and increased looking at eyes in the DB task. This PC correlated with ADOS 1 composite and total scores (r=.32 to .36, p<.01).
Hierarchical clustering on the two PCs revealed 3 clusters. One cluster showed poor overall attention (non-lookers, NON, N=35), another showed greater looking at eyes
(EYE, N=20), and the last more looking at mouths (MOU, N=30). The MOU group was predominantly female (62% female) and showed the fewest autism symptoms (ADOS 1
TOT =5.1), whereas the NON and EYE groups were more male (80% and 75% male) and showed more symptoms (TOT=7.2, 9.2). Children with outcomes of ASD were
primarily in the NON cluster (58.3%); children with TYP outcomes were more often in the MOU cluster (46.2%).

Conclusions:

6-month old eye tracking phenotypic data combined using data reduction techniques and augmented with clustering can provide insight into the developmental relationships
between visual scanning strategies early in development and the heterogeneous outcomes associated with ASD. Results suggest that gender as well specific looking
patterns to the mouth or eyes in differing contexts may provide clues regarding developmental trajectories.

117.002 Computer Vision Detects Delayed Social Orienting in Toddlers with Autism

K. Campbell’, K. L. Carpenter’, J. Hashemi?, S. Espinosa®, S. Marsan’, J. Schaich Borg®, A. Harris?, Z. Chang?, Q. Qiu?, M. Tepper?, R. CalderbankZ, J. P. Baker*, G.
Sapiroz, H. Egger3 and G. Dawson’, (1)Duke Center for Autism and Brain Development, Duke University School of Medicine, Durham, NC, (2)Duke University Pratt School of
Engineering, Durham, NC, (3)Department of Psychiatry and Behavioral Sciences, Duke University School of Medicine, Durham, NC, (4)Duke University School of Medicine,
Department of Pediatrics, Durham, NC

Background: A failure to orient when a child’s name is called has been identified as a potential risk marker for autism spectrum disorder (ASD) in young children.!2 Although
screening and diagnostic measures use failure to orient to name as a sign of risk for ASD, delayed orienting is not generally noted on clinical assessment. However, Dawson
etal. found that, when young children with ASD do orient to their name, they are more likely to exhibit delayed responses, as compared to children with typical
development.ZSuch delayed responses might be difficult to detect during a clinical observation, and require frame-by-frame rating of videos. Novel and scalable approaches
that can automatically detect relevant autism risk behaviors, such as delayed orienting, are needed.

Objectives: To apply computer vision technology to precisely characterize presence and timing of orienting to name in 16-30 month olds with and without risk for ASD.
Methods: Interim analyses were conducted on 14 toddlers who met criteria for ASD on the ADOS-T and 14 age and gender-matched children with typical development who
participated in an experimental assessment. Children watched videos on an iPad while an examiner standing behind the child administered 3 opportunities for the child to
orient to their name. The front-facing camera within the iPad recorded video. Orienting to name was assessed using algorithms to detect movement of facial landmarks
toward the examiner. Automated scoring was compared to rating by a human coder. Precise measurement of initiation of head movement (sampling rate: 30 frames/sec)
allowed for analysis of latency to response. Frequencies of orienting and Kaplan-Meier curves were derived to compare the two groups of toddlers.

Results: Computer vision analysis of orienting showed moderate reliability with human rating and excellent agreement on timing of head turn (kappa= 0.52, ICC=.80). On the
first name call, 71% of the typically-developing toddlers oriented to name, whereas only 36% of toddlers with ASD oriented. In the typical group, mean latency to orienting on
the first name call was 0.83 seconds (sd 0.68), whereas mean latency in the ASD group was 1.53 seconds (sd 1.17). Kaplan-Meier curves were found to be statistically
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different on log-rank test (p=0.04; hazard ratio 3.03; 95% CI[1.02,9.02]) (Figure 1).

Conclusions: We demonstrated that typically-developing toddlers tend to orient to their name within 1 second, whereas toddlers with ASD orient inconsistently and with
longer latency. Computer vision analysis allowed for automated and precise characterization of the social orienting response in toddlers. Development of computerized
behavioral assessments of autism risk behaviors may aid in developing automated, scalable methods of early detection of ASD. Future analyses will be conducted with a
larger sample in this ongoing study.

References:

1. Baranek, G.T., etal. (2013). Hyporesponsiveness to Social and Nonsocial Sensory Stimuli in Children with Autism, Children with Developmental Delays, and Typically
Developing Children. Dev Psychopathol, 25, 307-320.

2. Dawson et al. (1998). Children with autism fail to orient to naturally occurring social stimuli. JADD, 25, 479-485.
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117.003 Attention Capture By Faces within a Naturalistic Scene in Toddlers with ASD
L. DiNicola, F. Shic, S. F. Fontenelle, K. K. Powell, S. Macari and K. Chawarska, Yale Child Study Center, Yale University School of Medicine, New Haven, CT

Background: Eye-tracking studies have documented atypical attention toward facial stimuli in children with autism spectrum disorder (ASD), including both diminished
attentional bias (Chawarska, Macari & Shic, 2013) and atypical scanning patterns (Chawarska, Volkmar & Klin, 2010; Chawarska & Shic, 2009). Such results raise the
question of whether or not faces capture the attention of individuals with ASD to the same extent as typically developing (TD) peers. Although adolescents with ASD have
been shown to take longer than those with TD to fixate faces in naturalistic images (Freeth et al., 2010), the degree to which faces within naturalistic scenes capture the
attention of toddlers with ASD has yet to be investigated.

Objectives: To investigate the attentional capture of faces within naturalistic scenes for TD toddlers and those with ASD.

Methods: 135 toddlers (ASD, n=80; TD, n=55) between 15 and 40 months of age (Magp=25.76 months, Mp=23.16 months) viewed an eye-tracking task testing
spontaneous attention toward eight static images. Each image appeared for five seconds and contained a different woman smiling and facing forward within a naturalistic
scene (e.g., sitting at an office desk or preparing food in a kitchen). Faces appeared in locations equidistant from a central fixation point that preceded each trial. Primary
outcome variables were the average time it took for a child to orient toward the face within a scene (Latency_Face), the average number of discrete gaze shifts toward a face
(Shift_Face), and the average percentage of valid scene-viewing time spent attending to a face (%Face). All participants received the Mullen Scales of Early Learning (MSEL;
Mullen, 1995), and all toddlers diagnosed with ASD received the Autism Diagnostic Observation Schedule (ADOS-G; Lord et al., 2000).

Results: ANOVA analysis revealed no significant differences between diagnostic groups concerning the total time spent attending to the scenes (p=0.2). Linear mixed effects
modeling was employed to examine the effect of diagnostic group on Latency_Face, Shift_Face and %Face, controlling for age and Mullen nonverbal developmental
quotient (DQ). No significant differences were observed between toddlers with TD and ASD on Latency_Face, %Face, or Shift_Face. Effect sizes were small for all variables
(Cohen’s ds<0.3). Within the ASD group, Pearson’s rcorrelations revealed no significant relationships between any of the three variables of interest and Mullen verbal or
non-verbal DQs or ADOS total scores.

Conclusions: Toddlers with ASD exhibited no differences from TD peers in attention capture by faces within complex naturalistic scenes. The number of gaze shifts toward
faces and percent of viewing time spent attending to faces during the eye-tracking session also did not differ between groups. These results add to a growing body of work
indicating that social stimuli capture the attention of young children with ASD (e.g., Johnson, 2013; Elsabbagh et al., 2012). The ability to detect and orient toward faces, even
within complex visual environments, appears unimpaired in toddlers with ASD. Mechanisms contributing to the documented attentional atypicalities in these toddlers, as well
as relationships to attentional differences later in life, merit further exploration.

117.004 Social Communication Screening and Parent Concern at 9-21 Months of Age: Comparison of a Large Primary Care Sample and Children Later
Diagnosed with ASD

A. M. Wetherby', D. Dow?, E. A. Aligood®, E. Slate®, A. Delehanty®, T. N. Day? and C. E. Rice®, (1)Florida State University Autism Institute, Tallahassee, FL, (2)Psychology,
Florida State University, Tallahassee, FL, (3)Statistics, Florida State University, Tallahassee, FL, (4)Communication Science & Disorders, Florida State University,
Tallahassee, FL, (5)Emory Autism Center, Decatur, GA

Background: The American Academy of Pediatrics recommends screening all children for ASD at 18 and 24 months. However, there is limited evidence of well-validated
autism-specific screening tools in primary care settings. Unlike families referred for suspected ASD or high-risk siblings who may have heightened concern, families in the
primary-care population may receive positive screening results before raising concerns about their child. In a review of current evidence for ASD screening, examining how
broadband and autism-specific screening tools can be used together to improve accuracy was a priority for future research (Zwaigenbaum et al., 2015).

Objectives: To compare the results of a broadband screen for social communication (SC) delay and parent concern from a large sample screened in primary care by the
FIRST WORDS®F’roject with a subgroup of children later diagnosed with ASD.

Methods: Children were first screened for SC delay based on parent-report with the Infant-Toddler Checklist (ITC; Wetherby & Prizant, 2002) through primary care providers
at 9-21 months of age and negative screens were invited for re-screening. Two autism-specific screening tools were used for children with a positive SC screen— the Early
Screening for Autism and Communication Disorders (ESAC) based on parent-report and the Systematic Observation of Red Flags of ASD(SORF) based on video-recorded
observation. Children with a positive autism screen were invited for a diagnostic evaluation to confirm or rule out ASD between 24-36 months of age. Parent concern reported
on the ITC was coded into 16 types of concern. This sample represented the region with 57.6% white, 30.6% black, 8.4% multiracial; 7.6% Hispanic; 47.2% first-born, 32.1%
second-born, 20.5% later-born; 15.4% bilingual. The results were grouped into 3-month age intervals from 9-21 months and analyzed.

Results: Based on screening of 8,161 children, the percent of positive SC screen ranged from 15-20%, indicating selection bias of the sample based on the tenth-percentile
screening cutoff. There were 194 children diagnosed with ASD by 3 years. The percent of parents with concern in the full sample increased from 6% at 9-11 months to 15% at
18-21 months. For the ASD subgroup, the percent of positive screen ranged from 53% at 9-11 months to 78% at 18-21 months. The percent of parent concern in the ASD



subgroup was 22% at 9-11 months, 33% at 12-14 months, 50% at 15-17 months, and 67% at 18-21 months. Most concerns were initially expressive language and motor
skills, and predominantly expressive language by 18-21 months. Patterns of screening outcome and parent concern will be examined by age and race/ethnicity.
Conclusions: These findings document the effectiveness of a developmental surveillance system to screen for ASD in a general population sample of toddlers using a
broadband SC screener followed by two autism-specific screeners. There was an increase in parent concern from 9-21 months, but the broadband SC screening outcome
was more sensitive than parent concern across this age range. These findings illustrate that parents are fairly accurate at reporting social communication milestones but less
accurate at knowing whether to be concerned about delays in these milestones.
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118.001 Parental Satisfaction with Diagnostic Evaluations: The Effects of Diagnosis, Race, and Education

M. Khowaja’, R.K. F(amseyz and D. L. Robins®, (1)Georgia State University, Atlanta, GA, (2)Psychology, Georgia State University, Atlanta, GA, (3)Drexel University,
Philadelphia, PA

Background: Parents receiving a diagnosis of developmental disability for their child have noted a substantial amount of dissatisfaction or negative appraisals with the
diagnostic evaluation process (Goin-Kechel et al., 2006; Stuart & McGrew, 2009). Criticisms relate to timeliness, professionalism, clarity of results, and thoroughness of
recommendations (Keenan et al., 2010). Moreover, health-related disparities for minorities and low-income families have been identified across a range of childhood
disorders, including autism, regarding early identification, access to intervention, and prognosis (Fountain et al., 2012; Kuo et al., 2012; Tregnago & Cheak-Zamora, 2012).
However, research on sociodemographic disparities regarding parents’ perception of screening and evaluation is limited.

Objectives: The goal of this study is to identify factors that affect parental satisfaction with the autism screening and evaluation process, to pinpoint strengths and areas of
improvement in clinical practice. Given disparities in healthcare utilization and access, this study specifically explores sociodemographic factors.

Methods: Toddlers demonstrating risk on autism screening during routine pediatric visits were referred for diagnostic evaluation. Families received comprehensive
assessment and oral and written feedback, which included test results, diagnosis, and specific recommendations. Parents completed and mailed back Post Evaluation
Satisfaction Questionnaires after receiving the written report. Using MANOVA and independent samples ttests, the effects of parental race, education, income, and diagnostic
outcome were measured on satisfaction outcomes.

Results: The sample of parents (n=68) was 32.4% racial/ethnic minorities, 41.7% with bachelor’s degree, and 92.6% mothers; mean age of toddlers was 25.9 months, with
55.9% diagnosed with ASD. Racial/ethnic minorities identified screening and evaluation services as more helpful than Whites, #52)=-2.230, p=.030. Parents who earned less
than a bachelor’'s degree demonstrated greater agreement with evaluation results compared to bachelor’s degree holders, F(2, 56)=3.227, p=.047. Additionally, parents of
children diagnosed with ASD reported lower clarity of information and quality of staff interactions compared to those who had a non-ASD delay (ps <.05). However, when
accounting for parental race, income, and education this effect of diagnosis was no longer apparent.

Conclusions: Results suggest that minority status and lower education were associated with higher agreement with findings and ratings of helpfulness. One might
hypothesize that minorities and/or parents with lower education experienced power differentials in the evaluation process, which contributed to social desirability bias, or that
increased helpfulness may have been due to reduced baseline knowledge regarding child development. Also, receiving a diagnosis of ASD is related to lower perceived
clarity of information and quality of interaction compared to other developmental delays. This may be due to the complex nature of autism symptomatology. However,
sociodemographic variables also seem to differentiate parent satisfaction outcomes. Because parental education, race, and income are interrelated, further examination of
these factors may be of value in understanding gaps in service provision. One study limitation was the use of a convenience sample, which may yield sampling bias.
Researchers and practitioners are encouraged to seek parental feedback to help inform the shift in healthcare for individuals with developmental disabilities to a more
comprehensive, family-centered care model.

118.002 Examining the Cross-Cultural Accuracy of Three Early Autism Screening Instruments

J. McDonough’, J.M. Campbellz, L. Gardner® and L. Murphya, (1)Irving Independent School District, Irving, TX, (2)University of Kentucky, Lexington, KY, (3)Boling Center for
Developmental Disabilities and Department of Psychiatry - University of Tennessee Health Science Center, Memphis, TN

Background: Autism Spectrum Disorder (ASD) is often diagnosed later than the time at which it can be reliably identified. Differences exist between minority racial and SES
groups with regard to age at first diagnosis of ASD. Population-wide screening for ASD has been recommended to aid in early identification as well as to reduce disparities
in timing of diagnosis, particularly for underserved groups. Although findings related to the psychometric properties of ASD assessment instruments are fairly well
established, little information is available regarding use of ASD assessment instruments with culturally diverse populations.

Objectives: Investigators documented accuracy of three commonly used screening instruments to detect ASD within a referred sample. Investigators compared scores
across three screeners as well as compared their accuracy in correctly detecting ASD. The overall goal of the investigation was to compare the validity of three early ASD
screening instruments across cultural groups to inform clinical use of the instruments with diverse populations.

Methods: Social Communication Questionnaire (SCQ), Modified Checklist for Autism in Toddler (M-CHAT; Total Score and Critical ltem Score), and Pervasive
Developmental Disorders Screening Test-Il (PDDST-II) parent ratings were collected for 121 children (M age = 3.74 years, SD = 1.14) completing a comprehensive
diagnostic evaluation between 2010 and 2012. Comprehensive diagnostic evaluation included use of the Autism Diagnostic Observation Schedule (ADOS) and ADOS-
Second Edition (ADOS-2) and Childhood Autism Rating Scale-Second Edition (CARS-2); final clinical diagnosis was established via team consensus. A total of 70 children
met criteria for ASD (57.9%); 51 children met criteria for another disorder (42.1%). Screeners were completed in counterbalanced order and clinicians were blind to the
results of the screeners. Correlations between test scores were calculated and test accuracy was calculated via area under the curves (AUCs) derived from receiver
operating characteristic analysis. AUCs were compared for the entire sample and across race groups (i.e., Caucasian, African-American, Other) and maternal education (i.e.,
No High School Graduate, High School Graduate, Some College or Higher) or each screener via z tests.

Results: All screeners were positively correlated at the p <.01 level with Pearson correlations ranging from .42 to .85. For the entire sample, AUCs ranged from .46 (PDDST-
1) to .66 (M-CHAT-Critical ltems; see Figure 1). M-CHAT-Total and M-CHAT-Critical ltem AUCs were significantly greater than the SCQ AUC (z=2.29, p=.02 and z=3.08, p
=.002). The M-CHAT-Critical ltem AUC was significantly greater than the PDDST-Il AUC (z=2.14, p =.03). For African-American children, the M-CHAT-Total was more
accurate when compared to children of Other races (z=2.14, p =.03). No differences in accuracy were found across maternal education groups.

Conclusions: In general, screeners showed poor accuracy (i.e., AUCs = .46 - .66) for discriminating between children with and without ASD in a referred sample. The M-
CHAT performed significantly better than the SCQ and PDDST-II screeners. Few differences were noted across race and SES groups. The findings should be extended to
population-based screening as the present sample consisted of a referred group of children.
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2:09 118.003 Disparities in the Clinical Characterization Profiles of African American Vs Caucasian Individuals with Autism

C. A. Saulnier’, J. M. Moriuchi?, J. Berman®, M. Reid* and A. Klin®, (1)Marcus Autism Center, Children’s Healthcare of Atlanta and Emory University School of Medicine,
Atlanta, GA, (2)Psychology, Emory University, Atlanta, GA, (3)Children's Healthcare of Atlanta, Atlanta, GA, (4)Pediatrics, Marcus Autism Center, Children's Healthcare of
Atlanta and Emory University School of Medicine, Atlanta, GA, (5)Department of Pediatrics, Emory University School of Medicine, Marcus Autism Center, Children's
Healthcare of Atlanta, Atlanta, GA

Background:

Studies examining differences between African-American and Caucasian individuals with autism have yielded equivocal findings. African-American individuals are more
likely to have developmental delays (e.g., Cuccaro et al., 2007), but are less impaired on measures of adaptive behavior and executive functioning and exhibit less
externalizing and stereotypical behavior compared to Caucasian peers (Ratto et al., 2015; Sell et al., 2012). Factors underlying this discrepancy remain unclear, but likely
contribute to previous findings of delays in diagnosis, misdiagnosis of disruptive behavior disorders, and less access to care for African-American individuals with autism
(e.g., Mandell et al., 2009).

Objectives:

This study compares phenotypic profiles of African-American and Caucasian school-age individuals with ASD on measures of cognition, adaptive functioning, and diagnostic
symptomatology.

Methods:

Participants included 184 individuals (93 African-American, 91 Caucasian) with Autism Spectrum Disorder ranging in age from 3 to 18 years (mean=99.62 months;
SD=46.81) who received a clinical evaluation through research studies at the Marcus Autism Center. Measures included the Differential Ability Scales, 29 Edition (DAS-II);
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the Autism Diagnostic Observation Schedule, 29 Edition (ADOS-2); the Autism Diagnostic Interview, Revised (ADI-R), and the Vineland Adaptive Behavior Scales, ond
Edition, Survey Form (Vineland-lI).

Results:

ANOVA analyses on a preliminary sample (93 African-American, 21 Caucasian) revealed significant racial differences; African-American individuals scored significantly
lower than Caucasian individuals across measures of verbal, nonverbal, and overall cognitive ability [DAS-Il GCA: F(1,63)=24.56, p<.001], and adaptive communication
[Vineland-Il Communication: F(1,106)=5.25, p<.05], and exhibited significantly greater restricted and repetitive behavior [ADOS-2 RRB: F(1,99)=12.49, p<.01]. Adaptive
communication differences disappeared when controlling for cognition.

Given the significant difference in cognitive ability, analyses were repeated in a subset of participants without cognitive impairment (i.e., DAS-Il GCA>70; 21 African-American,
19 Caucasian). Within this sample, significant differences remained across measures of cognitive ability. Differences in ADOS RRB were no longer significant. However,
African-American individuals without cognitive impairment had significantly lower adaptive socialization scores, even after controlling for cognitive ability [Vineland-II
Socialization: F(1,31)=13.12, p<.01]. Across analyses, no differences were found on Vineland Internalizing or Externalizing scales or on ADI-R scores.

Conclusions:

In summary, we found that African-American individuals exhibited significantly lower levels of cognition and higher levels of restricted and repetitive behaviors than
Caucasian individuals. Only 5% of the Caucasian sample had cognitive scores below 70 compared to 47% of the African-American sample. When limiting the sample to the
“cognitively-able” range, African-American individuals still exhibited lower cognition in addition to adaptive socialization deficits, but no differences in stereotypical behaviors,
suggesting that the higher RRB levels noted in the total sample were likely influenced more by cognitive impairment than autism symptomatology. In contrast, African-
American individuals’ adaptive socialization deficits remained even after controlling for cognitive functioning and even in the absence of differences in autism
symptomatology. These findings help clarify the discrepancy in clinical profiles of African-American and Caucasian individuals with autism, highlight areas for targeted
intervention, and raise questions about how to most appropriately conceptualize “level of functioning.”

118.004 Do Domains of Developmental Risk Identified By Parents during ASD Screening and Areas of Risk Identified during ASD Diagnostic Assessment Differ:
Findings from a Case Series of Ethnically Diverse, Low-Income Toddlers

S. J. Jerome', J. Sandler’, S. broder-Fingerf, K. Deviin' and E. Feinberg’, (1)Community Health Sciences, Boston University School of Public Health, Boston, MA,
(2)Division of General Pediatrics, Boston University School of Medicine, Boston, MA

Background: Universal screening for Autism Spectrum Disorder (ASD) is a recommended strategy to address disparities in age of ASD diagnosis. The M-CHAT is the most
widely used instrument to screen children primary care settings. Recent studies suggest that M-CHAT performs differently based on family demographic characteristics.
However, few studies have explored how such differences correspond to performance on ASD diagnostic assessments.

Objectives: To explore the relationship between domains of developmental risk identified by low-income families during ASD screening and areas of risk identified during
ASD diagnostic assessment.

Methods: Screening (MCHAT-R/F) and diagnostic (ADOS-2) data were collected from 44 children who were referred for an ASD diagnostic evaluation and were participants
in randomized control trials studying methods to improve early identification of ASD. All met ASD risk criteria based on the MCHAT-R/F initial screen and follow-up interview.
MCHAT-R/F items were categorized based on the four ADOS-2 domains: communication, reciprocal social interaction, play, and restricted and repetitive behaviors. For each
domain, we assessed whether areas of risk identified in the MCHAT-R/F and ADOS-2 were concordant or discordant. For discordant results, we assessed patterns of risk
identified by parents compared to the child’s performance on the ADOS-2.

Results: Twenty-four of 44 children meet ASD diagnostic criteria, yielding a PPV of 55%, consistent with published MCHAT-R/F performance characteristics. Twenty children
were not diagnosed with ASD. In this low-income (91%), majority minority sample (84%), children who were not diagnosed with ASD were significantly more likely to come
from larger, single- parent households. Based on responses to items on the MCHAT-R/F, 80% of parents endorsed risks in the domain of communication; 79% in reciprocal
social interaction; 15% in play, and 20% in restricted and repetitive behaviors. Based on performance on the ADOS-2, 75% of children met diagnostic criteria related to
communication; 35% of children related to reciprocal social interaction; 21% of children related to play, and 39% related to restricted and repetitive behaviors. The most
common discordant pattern was related to reciprocal social interaction, which was identified as an area of risk by 80% of parents and was confirmed during diagnostic
assessmentin only 35% of children. The most discriminatory item on the MCHAT-R/F for ASD was item one, “If you point at something across the room, does your child look
atit?”; 80% of children who failed this item were diagnosed with ASD. The most discordant item was item eighteen, “Does your child understand when you tell him or her to
do something?”; 79% of children who failed this item did not receive an ASD diagnosis.

Conclusions: This study identified two areas that may play a role in classifying low-income, largely minority children who do not meet diagnostic criteria for ASD as having
elevated risk. The firstis parental appraisal of children’s social interaction skills and the second is parental expectation of children’s response to parent-initiated
communication. Further research that explores parental understanding of developmental norms is needed and could lead to more accurate assessment of ASD risk in this
population.
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119.001 Examining Potential Measurement Biases in the Autism Diagnostic Observation Schedule for Race, Ethnicity and Gender
A. J. Harrison', M. R. Naughton’ and R. N. Jones?, (1)University of Georgia, Athens, GA, (2)Warren Alpert Medical School, Brown University, Providence, Rl

Background:

The Autism Diagnostic Observation Schedule (ADOS) is widely used across cultural contexts to assess symptoms of autism spectrum disorders (ASD; Blacher et al, 2014).
Little research has examined whether demographic characteristics such as race, ethnicity, and gender contribute to differential variability on ADOS score profiles, in spite of
known cultural differences in social norms and variability in ASD symptom presentation across demographic groups (Bernier, Mao, & Yen, 2010). For example, cross-cultural
variability exists regarding amount and type of social eye contact (e.g., Fugita, 1973; McCarthy, Lee, ltakura, & Mur, 2006) and facial expression (Vrana & Rollock, 2002),
which may directly resultin symptom variability in an assessment context depending on the diagnostic tests used. In potential support of this point, research shows variability
exists with regard to ASD symptom presentation (Tek & Landa, 2012) and identified symptom profiles (Kharod, Giarelli, Blum, Hanlon, & Levy, 2012) across different
demographic groups.

Objectives:

The objective of this study is to examine the ADOS to determine if item-level biases exist among distinct sociodemographic groups including race (Caucasian, African
American, or Asian), ethnicity (Hispanic or non-Hispanic), and gender.

Methods:

Participants included in this study (n = 2459) were part of the Simons Simplex Collection (SSC), had complete data and fell within one of the racial categories identified as
sufficiently powered for analysis: White (n = 2245), Black/African American (n = 103), or Asian (n = 111). The majority participants classified their ethnicity as not Hispanic or
Latino (n = 2165) rather than Hispanic or Latino (n = 294) and were male (n = 2129). We examined a subset of ten items from the ADOS that were included in at least three of
the four ADOS modules and were worded the same in both the item description and the coding categories across all modules.

Results:

A measurement noninvariance analysis was used, and approached using a Multiple Causes analytic framework. The focus was limited to differences in item location. All
analyses controlled for age and IQ. Holding level of overall ADOS score constant, we found significant item level bias for three items. We observed Black children we more
likely have higher ratings on the ADOS items assessing levels of usual eye contact and stereotyped or idiosyncratic word use. Asian children were more likely to have
elevated ratings on the unusual sensory interests ADOS item. In terms of ethnicity, Hispanic children were also more likely to have higher ratings on the ADOS item assessing
levels of usual eye contact. No item level biases were observed for gender.

Conclusions: This study revealed that of the ten ADOS items examined, item level biases existed for race among three specific items. In a diagnostic assessment context,
this variability within ADOS items may result in overestimation of impairment for specific racial groups. These findings speak to the need for more research assessing the
need for specific norms for different racial and ethnic groups to aid in more accurate diagnosis.
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119.002 The Diagnosis of Autism Spectrum Disorder in Low and Middle Income Countries: Concordance of Assessment Instruments in Jamaica

M. E. Samms-Vaughan’, M. H. Rahbar?, A. S. Dickerson®, K. A. Loveland?, D. A. Pearson®, J. Bressler, S. Shakespeare-Pellington’, M. L. Grove®, C. Coore-Desai’, J. A. T.
Reece’, E. Boerwinkle? and M. Hessabi3, (1)Department of Child and Adolescent Health, The University of the West Indies, Mona Campus, Kingston 7, Jamaica, (2)Division
of Epidemiology, Human Genetics, and Environmental Sciences (EHGES), University of Texas School of Public Health at Houston, Houston, TX,
(3)Biostatistics/Epidemiology/Research Design (BERD) Component, Center for Clinical and Translational Sciences (CCTS), University of Texas Health Science Center at
Houston, Houston, TX, (4)Psychiatry & Behavioral Sciences, University of Texas Medical School at Houston, Houston, TX, (5)University of Texas School of Public Health at
Houston, Houston, TX

Background:

The high prevalence of ASD has encouraged development of new valid and reliable diagnostic tools. While the ADOS and ADI-R are widely used in diagnosis in High
Income Countries (HIC), their administration requirements, including costly in person training, expensive test booklets and lengthy administration time, make them less
suitable for Low and Middle Income Countries (LMIC). Yet, it is important that ASD be diagnosed accurately so that children with and without ASD receive appropriate
interventions. The cost-efficiency and flexible administration requirements of the Childhood Autism Rating Scale (CARS) has made it an instrument of choice for ASD
assessmentin HIC, as well as LMIC countries, like Jamaica. There has been limited assessment of its diagnostic accuracy in LMIC.

Objectives:

The objective of this paper is to determine the concordance of the CARS, ADOS and ADI-R in Jamaica, a LMIC, to identify the most feasible instrument for use in this setting.
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Methods:

149 children, aged 2-8 years, previously diagnosed with ASD by an experienced clinician using the CARS were re-evaluated using the ADOS and ADI-R. The proportion of
children confirmed as having ASD by ADOS, ADOS-2 and ADI-R was determined and mean CARS, ADI-R and ADOS scores compared using ANOVA, with significance ata
5% level.

Results:

The mean age of the sample was 64.4 (SD=21.6) months; the male female ratio was 6:1. All children (100%) were confirmed as having ASD using the ADOS, 98.7%
(147/149) using ADOS 2 and 94.6% (141/149) using the ADI-R. Of the ten children whose ASD status was not confirmed by ADI-R or ADOS-2, seven did not reach the
threshold in at least two domains of the ADI-R, two did not reach the threshold for the ADOS-2, and only one did not reach the threshold scores for either the ADOS-2 or ADI-
R. Concordance between the ADI-R and ADOS and ADOS2 was 94.6% and 93.3% respectively. Total ADI-R ADOS and ADOS-2 domain scores were significantly higher for
children classified with autism than for those classified autism spectrum (P<0.01, P<0.05).

Conclusions:

The CARS, used by an experienced clinician, was shown to have high concordance in Jamaica. Use of this easily administered, economical and time efficient instrument by
a clinician experienced in ASD, may be appropriate in other LMIC settings. The use of the CARS by clinicians of varying levels of experience with ASD should be evaluated
before general recommendations for its use in these settings are made.

119.003 Distributions of SRS-Measured Autistic Traits in a Taiwanese Population of Children Aged 6-8 Years

P.C.Tsai',L.C. Le€®, R. A. Harrington3 and F. W. Lung", (1)Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, (2)Department of Epidemiology, Johns
Hopkins Bloomberg School of Public Health, Baltimore, MD, (3)Johns Hopkins University, Baltimore, MD, (4)Calo Psychiatric Center, Pingtung, Taiwan

Background: It is well accepted that Autism Spectrum Disorder (ASD) represents one end of a larger spectrum of quantitative impairment that is continuously distributed in the
general population. The Social Responsiveness Scale (SRS) is an instrument that characterizes quantitative impairments in social awareness, cognition, communication,
motivation, and repetitive behavior/restricted interests that define ASD, and provides a subtler characterization of individual symptoms than using traditional classification
systems. This tool is particularly feasible for assessing autistic traits in large, population-based studies because it can quantify the spectrum of dimensional impairments of
ASD. Implementing the SRS in a large population will allow it to be utilized across different settings and against different norms and subgroups such as gender, age, or
racial/ethnical background.

Objectives: To examine the distributions and sex difference of SRS item scores by its five dimensions in a Taiwanese population of children aged 6-8 years.

Methods: Caregiver-reported SRS data were collected by an epidemiologic autism study conducted in Pingtung Taiwan. A total of 2891 primary caregivers completed the
SRS for 1428 males and 1546 females. Children whose sex was not reported were excluded from this analysis. Distributions of mean item raw scores were examined by
SRS domains and by child sex to describe the population-baseline, and those whose total raw scores were above the cut-point. As recommended in the literature, a raw
score of >=70 in males and >=65 in females is a cut-point that provides evidence for the presence of an ASD in Western countries. Of all the included participants, 172 males
and 185 females met these recommended cut-points. T-tests were conducted to compare the mean item raw scores between males and females.

Results: As expected, males were rated with higher raw scores on the majority of SRS items (55 out of 65) compared to females in the general population. Significant sex
differences were observed for the majority of items in the domains of Social Awareness, Social Communication, and Autistic Mannerisms (AM). Similar score distribution
patterns were shown among children who met the recommended cut-points. Notably, the magnitude of item score differences between males and females who met the cut-
pointis particularly paramount in the AM domain, being between 3 to 4 times that of sex differences in the general population.

Conclusions: Our findings indicate male children in this Taiwanese population have higher item SRS scores than female children, in the general population and in those at
high risk of ASD. Higher SRS scores in males have been reported in clinical-based studies, our findings are the first to confirm such a distribution in the general population.
We found that sex differences particularly stand out in the AM domain, in both the general population and in children at high risk of ASD. AM may play a key role in
interpreting the sex disparity of ASD diagnoses. As there are no autism epidemiologic studies of this kind, our study provides first insights on how autistic traits are distributed
in general populations (population baseline) and in those at high risk of ASD.
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119.004 Counting without the Numbers: Venezuelan Attempts at Prevalence Studies

C. MontieI-Nava1’2, Z Gonzalez! and J. A. Chacina, (1)Psychology, La Universidad del Zulia, Maracaibo, Venezuela, (2)Center for Graduate Studies, Universidad Latina,
Panama, Panama, (3)La Universidad del Zulia, Maracaibo, Venezuela

Background: Diagnostic studies involving the Spanish-speaking population are scarce. Although there is no evidence that the clinical presentation of ASD varies across
cultures, ethnicities, or races, there are disparities in prevalence and age of diagnosis for the different countries and ethnic groups. Globally, ASD prevalence has increased
and the age of diagnosis has decreased, but not for the Latino population. Prevalence studies in LAMI countries serve many purposes: They offer data for health and
educational planning, allow international comparisons for the study of risk factors, protective factors, and cultural influences, and, finally, permit the cultural adaptation of
assessment tools.

Objectives: The aim of this manuscriptis: (1) to discuss the results of epidemiological research in Venezuela in light of methodological features and (2) to offer conclusions
about the best up-to-date methods for data collection.

Methods: We present the results of three different studies that focused on ASD prevalence in Venezuelan children. We considered and analyzed sampling processes,
screening and diagnostic procedures, and response rates. Then we reviewed and compared adjustments from standard prevalence estimation approaches used in other
countries.

Results: The first report was designed as a population study However, birth records, visits to pediatricians, and vaccinations among others were not always registered. Other



logistic difficulties included the absence of public services (electricity, sewage, telephone) for many houses, which made them nonexistentin public records. In addition,
some urban areas were dangerous, which prevented researchers from going into the houses to assess children. Obstacles to implementing this method hindered data
collection, the determination of research findings, and, hence, the proper calculation of prevalence rates for ASD. The second study aimed to establish prevalence through
the review of records in public and private institutions for special education and in specialized clinics. The overall prevalence of ASD was 1.7 per 1,000 (95% ClI: 1.3-2.0).
For this approach, we found that some of the children’s records were missing. Moreover, despite legal requirements, not every child with disability was included in the
school system or the health system. The third study used school records. Thus, it was possible to assess the children in their schools and, consequently, to avoid security
issues. For this study, the estimated prevalence was 7.18 per 1,000 (95% Cl: 5.3-9.6). We faced the same difficulties with records because not all children were attending
school at the time of the study. The last approach was the best one we identified for the development of data in a culturally appropriate way.

Conclusions: In Venezuela, as in most Latin American countries, the difficulties experienced while conducting prevalence studies were not related to translation and the
adaptation of diagnostic instruments. The main problems were related to sampling procedures and the quality of public records. As we develop a stronger, valid, cross-
cultural process for the identification of ASD, our findings could be compared to those of other countries and larger databases.
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120.001 Social Reinforcement Learning and Its Neural Modulation By Oxytocin in Healthy Young Adults

J. A. Kruppa"z, A. Gossen'2, N. GroBheinrich’, H. Schopf’, G. Kohls’, G. R. Fink?, B. Herpenz—Dahlmann’, K. Konrad™-2 and M. Schulte-Riither2, (1)Department of Child
and Adolescent Psychiatry, Psychosomatics and Psychotherapy, University Hospital RWTH Aachen, Aachen, Germany, (2)Cognitive Neuroscience, Institute of Neuroscience
and Medicine (INM-3), Jiilich Research Center, Jiilich, Germany

Background: Currently, no pharmacological treatment of the social symptoms of Autism Spectrum Disorder (ASD) is available and behavioral interventions only show
modest effects. Recently, oxytocin (OXT) has been shown to enhance motivation and attention to social stimuli, by modulating the brain reward circuitry in social situations.
Likely, these effects have the potential to enhance social reinforcement learning, the core mechanism of behavioral interventions. However, it is unclear whether these effects
are mediated by an OXT-induced increase in saliency towards social stimuli per se or whether they are due to a modulation of the brains’ reward circuitry, which is specific for
social feedback. This question plays an important role for the design of future interventions aiming to combine OXT and behavioral treatments in ASD.

Objectives: We investigated the influence of OXT on socially reinforced learning and its underlying neural mechanisms in a social learning task, which allowed for the
differentiation of social feedback stimuli and social stimuli as the target of learning.

Methods: Using functional Magnetic Resonance Imaging we assessed brain activation during performance of a probabilistic reinforcement learning task in 24 typically
developing controls (18-25 years). We used a double-blind placebo-controlled cross-over design. Participants indicated whether social or non-social stimuli belong to
category A or B. After a jittered delay, social or non-social feedback (either rewarding or neutral) with non-100% contingencies was provided. Data were analyzed using
computational modeling of reinforcement learning, according to the Q-learning model. From the behavioral choice data, individual model parameters were estimated and
used to calculate trial-by-trial reward-prediction error values. We assessed the correlation of brain activation with reward-prediction error values during feedback as well as
brain activation related to the anticipation of reward during choice. Results were significant at p<.05 (cluster-level corrected, p<.001 voxel level).

Results: Analyses revealed a significant correlation of brain activation in the striatum with the reward prediction error across conditions, confirming that overall learning was
mediated by striatal circuitry. During feedback anticipation, OXT selectively enhanced brain activation in the striatum and insular cortex for social feedback conditions despite
the learning target being non-social. The learning targetbeing social, however, did not show a modulation by OXT during feedback anticipation. Behaviorally, subjects
demonstrated significant learning during the task independent of task or treatment condition. More extensive analyses including data of patients with ASD will follow.
Conclusions: Our results demonstrate that in healthy controls, OXT selectively enhances brain activation related to the acquired anticipation of social feedback, but no
selectivity was evident for social stimuli as a learning target. This pattern suggests that the modulatory role of OXT during reward processing is tied to the feedback phase
being social. Our investigation therefore provides deeper insights into the neural mechanisms of OXT-induced modulation of the reward system and its potential
enhancement of socially reinforced learning. Combinations of behavioral interventions with OXT might be particularly effective, if emphasis is put on positive, socially
mediated feedback. Further investigations are needed to study this mechanism and its implications for interventions with OXT in ASD.

120.002 Influences of Others' Gaze Behaviors on Attentional Allocation during Activity Monitoring in Adults with and without ASD

C. Foster’, M. del Valle Rubido?, J. McCracken®, E. Hollander*, L. Scahill®, L. Boak®, O. Khwaja?, F. Bolognani”, P. Fontoura®, D. Umbrich?, S. S. Jeste®, E. S. Kim'%, R. J.
Jou'", C. A. Wall” and F. Shic’, (1)Yale Child Study Center, Yale University School of Medicine, New Haven, CT, (2)F. Hoffmann - La Roche AG, Basel, Switzerland, (3)UCLA
Semel Institute for Neuroscience & Human Behavior, Los Angeles, CA, (4)Albert Einstein College of Medicine, Mamaroneck 10543, NY, (5)Pediatrics, Marcus Autism Center,
Atlanta 30329, GA, (6)F. Hoffmann-La Roche AG, Basel, Switzerland, (7)F. Hoffmann-La Roche, Basel, Switzerland, (8)Roche Pharma Research and Exploratory
Development, Basel, Switzerland, (9)Semel Institute for Neuroscience and Human Behavior, David Geffen School of Medicine, University of California, Los Angeles, Los
Angeles, CA, (10)The Children's Hospital of Philadelphia, Philadelphia, PA, (11)Yale Child Study Center, Yale School of Medicine, New Haven, CT

Background: Previous work implementing an activity monitoring eye-tracking task in 20-month-old toddlers suggested diminished attention towards people and their
activities in toddlers with autism spectrum disorder (ASD) when compared to developmentally delayed and typically developing (TD) comparison groups (Shic etal., 2014).
However, no significant differences in attentional allocation between ASD and comparison groups were found in response to varying gaze cues from actresses in the task. It
is unknown if this lack of differential response to others' gaze behaviors in ASD and TD toddlers remains stable across development.

Objectives: To explore the effects of others’ gaze behaviors on attentional allocation during activity monitoring in adults with and without autism.

Methods: Participants included high-functioning adult males with autism (n=18; M,e=24.896.45; Mrg|o=102.26 SD=14.31) and TD adult males (n=19; M4¢=26.68+4.33;
MEgig=117.68 SD=9.70). One participant with ASD was lost due to missing data, and an additional 2 ASD and 2 TD participants were excluded due to high numbers of trials
with invalid calibration (n=15 ASD, n=17 TD remaining). Participants were seen over two days to complete clinical and experimental assessments, including an eye-tracking
battery. One eye-tracking task was an activity monitoring task, in which participants viewed 12 video clips, each 20s in duration, of 2 actresses interacting in naturalistic
scenes, engaging in a shared activity. This task was parsed into two gaze conditions: (1) the actresses fixated on the shared activity (activity gaze condition), (2) the actresses
fixated on each other (mutual gaze condition). Analyses were conducted to examine the effect of gaze condition on the proportion of time participants spent looking at the
actresses’ heads (%Head).

Results: Linear mixed model analyses revealed a significant effect of gaze condition on %Head (p<.001, d= 0.67), with both TD and ASD participants directing their gaze
more to actresses’ heads during mutual gaze trials. However, there was a significant group x gaze condition interaction (p<.05), with differences in %Head in response to
gaze condition significantly larger in the TD group.

Conclusions: Comparisons suggest that high-functioning individuals with ASD exhibit sensitivity to gaze behaviors of others during activity monitoring, but to a lesser degree
when compared to TD participants. Unlike toddlers, adults with and without ASD appear to attend to actresses’ gaze information. The significant group x gaze condition
interaction may be attributed to the fact that the mutual gaze condition deviates more notably from typical gaze patterns, which may drive increased fixation to heads in TD
participants. Itis possible that the high-functioning adults with ASD were not recognizing the deviations from typical gaze patterns to the same degree as TD participants.
These findings differ from those previously observed in toddlers, suggesting that sensitivity to gaze information in ASD and TD individuals presents differently across
development, with once similar responses in childhood diverging in adulthood. Examination of response patterns in school-aged children and adolescents, and across
greater variability in social and cognitive functioning, is still necessary in order to understand the complete developmental trajectory of sensitivity to gaze information during
activity monitoring in ASD.

120.003 Quantitative Assessment of Socio-Affective Dynamics in Autism Using Interpersonal Physiology

0. 0. Wilder-Smith, J. C. Sullivan’, R. V. Palumbo’, C. DiStefano?, A. Gulsrud®, C. K. McCracken®, C. Kasari® and M. S. Goodwin, (1)Northeastern University, Boston, MA,
(2)Psychiatry and Biobehavioral Sciences, University of California Los Angeles, Los Angeles, CA, (3)UCLA Semel Institute for Neuroscience & Human Behavior, Los
Angeles, CA, (4)University of California, Los Angeles, El Segundo, CA, (5)University of California Los Angeles, Los Angeles, CA

Background: Children with Autism Spectrum Disorder (ASD) often have great difficulty interpreting and using nonverbal communication, understanding and navigating social
relationships, and making sense of their own and others’ emotions. Many of these impairments relate to deficits in social reciprocity (SR), the ability to recognize and
understand the mental states of others and respond appropriately. In addition, deficits in emotion regulation (ER), the ability to modulate emotional response to a situation to
achieve a goal, are implicated in several core features of ASD, including socioemotional problems and challenging behaviors (Cohen, et al., 2011; Gross, 2013; Gulsrud,
Jahromi, & Kasari, 2010; Mazefsky et al., 2013). One possible explanation for these findings is that early SR deficits interfere with effective infant-caregiver co-regulation,
caregiver-driven regulation crucial for developing effective self-driven ER and an important target for early intervention (Gulsrud, Jahromi, & Kasari, 2010). SR and ER are
under-studied in ASD, and existing methods for assessing co-regulation mainly rely on labor-intensive and potentially subjective behavioral observation. Physiological
measures offer a complimentary means for objectively evaluating SR and ER simultaneously in dyads that include an individual with ASD and a partner (e.g., peer, caregiver,
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teacher), shedding light on biological processes that may underlie observable behavior. However, dyadic physiological data is complex to analyze and interpret, and to-date
only two published studies have examined such data in children with ASD (Baker et. al., 2015; Chaspari et. al., 2014).

Obijectives: Develop a novel analytic procedure for modeling interpersonal physiological dynamics and evaluate that model on pilot data collected from minimally-verbal
(MV) children with ASD and their therapists during an empirically validated intervention focused on joint engagement and co-regulation (Kasari, Freeman, & Paparella,
2006). Using dynamical systems models, our analytical method provides clear effect sizes for levels of physiological interdependence (i.e., synchrony) and shows
consistency with existing behavioral coding data.

Methods: Electrodermal activity (EDA) data was wirelessly recorded from six MV children with ASD and their therapists during intervention sessions. Using a windowed time-
series approach, we applied a dynamical systems model of self- and co-regulation. For each child-therapist dyad we extracted the percentage of variance explained by their
partner’s physiology via hierarchical regression. Subsequently, we assessed correspondence of these interpersonal physiological parameters with expert-coded behavioral
measures of SR using a mixed-effects model to account for the nested structure of the data.

Results: Our dynamical systems model explained significant variance attributable to interpersonal influence (R2 range: 0.0 — 0.67), and showed correspondence with
behavioral coding of SR-relevant behaviors (F(2,61)=4.21, p<.05, R2=0.10).

Conclusions: These data confirm the co-regulatory nature of the child and therapist physiology, and correspond to behavioral ratings, while providing greater temporal
specificity on co-regulatory dynamics. To our knowledge, this is the first time interpersonal physiological measures using dynamical systems models have been applied to
dyadic interactions in children with ASD. The utility of physiological measures for evaluating interpersonal functioning, and our new analytic technique, shows promise for
allowing more efficient, objective, reproducible, and sensitive indices of SR and ER to study developmental underpinnings of socio-affective dynamics in ASD.

Physiological Interdependence Across a Therapy Session for Two Dyads

Dyad 1
1
0.75 1
° Variable
20.50 1 o ~ R - AR2.
R . . A . A A Child
] a \ a - WA ™ | 2
0.25 A N\ 4 // \ / \/ A /"\ Q / \ . / \ A Ve S«wﬁ \ P A RTherapist
0.00 - v b ] hatdl
09:05 09:10 09:15 09:20 09:25 09:30 09:35
Time
Dyad 2

M

Variable

0.3 i “‘ 2
R® 0.2 « 1 / \’\_ Al /V\/ o
71« / | | 2
01| R /\ _/" \ ./ | \ v\ V | A Rnerapist

A L 4
0.0 ' N 4

10:15 10:20 10:25 10:30 10:35
Time

"R? = Percentage of variance explained in one person’s physiology by her or his partner’s physiology

120.004 Reduced Reward Related Response to Imitation in Autism Spectrum Conditions

B. Chakrabarti’, J. Neufeld"? and C. T. Hsu', (1)School of Psychology & Clinical Language Sciences, University of Reading, Reading, United Kingdom, (2)Center of
Neurodevelopmental Disorders, Karolinska Institutet, Stockholm, Sweden

Background:

Imitation facilitates the formation of social bonds in humans, from an early age. Parents routinely imitate their babies to build rapport. Neurotypical humans find others who
imitate them to be more rewarding, and imitate those who are more rewarding to them. These phenomena suggest a link between imitation and reward. In separate EMG and
fMRI studies in individuals with and without Autism Spectrum Disorders (ASD), we have previously demonstrated that autistic traits modulate imitative responses to rewarding
social stimuli. These results suggest that autistic traits modulate the link from reward to imitation. However, the link from imitation to reward has not been studied in ASD.
Investigating this link is vital in light of the crucial role of imitation as an instrument of social bonding. On the basis of our previous results showing an atypical reward-imitation
link in individuals with high autistic traits and a clinical diagnosis of ASD, we hypothesised that being imitated may not be equally rewarding for individuals with ASD.
Objectives:

To test if individuals with ASD show a reduced reward-related neural response to being imitated.

Methods:

26 ASD and 30 neurotypical (NT) adults, matched for age, gender, and IQ, performed a 2-part task. The first part was a conditioning task outside the scanner, where
participants were mimicked by one face and ‘anti-mimicked’ by another. The participants were instructed to make a facial expression (happy/sad) while watching faces on
screen that would either make a congruent or an incongruent expression, 700ms after the participant initiated the instructed expression. This created the subjective
impression of being mimicked/ anti-mimicked. The second part was done in a 3T fMRI scanner, where participants passively viewed neutral expressions of the conditioned
faces one at a time, using an event-related design. We hypothesised that the NT group would show greater reward-related ventral striatal (VS) response to the mimicking
compared to the anti-mimicking faces, when compared to the ASD group. The VS cluster was defined using an independent meta-analysis of reward processing studies (Liu
etal,2010).

Results:

Data were analysed using SPM8, using a standard processing pipeline. Contrast statistics for [mimicking>anti-mimicking faces] were extracted from the VS cluster, and
analysed using multiple regression. This analyses showed a main effect of group in the left VS (beta [group] = -0.662, p = 0.0265). Specifically, the left VS response to
[mimicking>antimimicking faces] was found to be significantly lower in the ASD group compared to the NT group (t=-1.69, p = 0.0486). The left VS response negatively
correlated with self-reported autistic traits (as measured using the Autism Spectrum Quotient, AQ) across the whole sample (r =-0.29, p = 0.0307). No significant differences
were observed in the right VS.

Conclusions:

The results support our hypothesis that in individuals with high autistic traits and those with a clinical diagnosis of ASD, being imitated is associated with lower reward-related
striatal response when compared to controls. This result offers a potential explanation for why individuals with ASD find it difficult to form social bonds.
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121.001 Trajectories of Frontal Gamma Power from 3 to 36 Months in Infants Later Diagnosed with Autism Spectrum Disorder

A.R. Levin!, H. M. O'lLeary?, K. J. Varcin®, M. K. Crossman*, H. Tager-Flusberg® and C. A. Nelson®, (1)Boston Children’s Hospital, Brookline, MA, (2)Neurology, Boston
Children's Hospital, Boston, MA, (3)Harvard Medical School, Boston Children's Hospital, Cambridge, MA, (4)Boston Children's Hospital, Watertown, MA, (5)Boston University,
Boston, MA, (6)Boston Children's Hospital/Harvard Medical School, Boston, MA

Background: Baseline gamma band activity is altered in people with autism spectrum disorder (ASD) at a variety of ages, and may represent abnormalities in local
processing or feedback between excitatory and inhibitory neurons. Infants with an older sibling with autism have a high risk of developing ASD (HRA), whereas infants with a
typically developing older sibling act as low risk controls (LRC). Tierney et al. (2012) previously demonstrated that from 6-24 months, the trajectory of EEG gamma power
differed in HRA compared to LRC infants.

Objectives: We aimed to evaluate the extent to which the developmental trajectory of EEG gamma power in infants who go on to meet criteria for ASD differs from the
trajectory of those that do not.

Methods: We collected serial high-density baseline EEGs on infants 3-36 months of age. At 36 months, diagnosis of ASD was determined via ADOS and confirmed by
clinical impression. We calculated frontal gamma power in EEGs from 3 groups of subjects: Low risk controls who do not develop ASD ((LRC-, n=80); high risk subjects who
do notdevelop ASD (HRA-, n=64); and high risk subjects who do develop ASD (HRA+, n=23). We used multilevel modeling to assess change over time in frontal gamma
power for subjects in each of the 3 groups. We then calculated the sensitivity and specificity of an upgoing trajectory of gamma power in predicting ASD.

Results: High risk infants who subsequently developed ASD (HRA+) showed an altered trajectory of frontal gamma power during the first 36 months of life, compared to
HRA- (p<.05) and LRC- (p<.05) infants. An upgoing trajectory of gamma power between 3 and 36 months is 70% sensitive and 72% specific for a diagnosis of ASD.
Conclusions: The developmental trajectory of frontal gamma power tends to be more positive in infants who later develop ASD. Further research is necessary to better
understand the mechanism underlying this finding, and to develop clinically applicable tests and treatments that offer utility prior to the onset of definitive behavioral
manifestations of ASD.
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Frontal Gamma Trajectory

B  1RAASD: High risk infants, diagnosed with ASD at 24-36 months
B rATYD: High risk infants, typically developing at 24-36 months
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121.002 Abnormal Lateralisation in Infants with High-Risk for Autism As Assessed with High-Density EEG Source Reconstruction
C. O'Reilly’, M. E/sabbagh2 and T. B. Team®, (1)Ecole Polytechnique Fédérale de Lausanne, Geneva, GE, Switzerland, (2)McGill University, Montreal, PQ, Canada,
(3)Birkbeck, University of London, London, United Kingdom

Background: Aberrant lateralisation of functional connectivity has been reported in many EEG and MEG studies of autism. For example, using MEG recordings, Keehn et al.
(2015) [Autism Res, 8(2), 187-198] reported autism to be associated with leftward (instead of the normal rightward) lateralisation of face processing emerging around one
year of life. No such spatially-resolved analyses have yet been proposed using EEG source reconstruction.

Objectives: To investigate abnormal lateralisation in EEG functional connectivity.

Methods: Our sample contains recordings from 14-months-old infants at-risk for autism who were later diagnosed with ASD (ASD; N=11) or not (noASD; n=24), as well as
controls (Control; N=40). Infant EEG was recorded in response to gaze shift directed toward or away from the infants [Elsabbagh et al., (2012), Cur Biol, 22, 338-342]. After
basic preprocessing (reformatting to average reference, notch filtering, within-condition time-locked averaging), sources were estimated from high-density EEG recordings
using a newly developed MRI template. The first principal component was then computed from dipoles included within every region of the Tzourio-Mazoyer atlas. Finally,
between-regions connectivity was computed using phase-locking values.

Results: Following a preliminary exploratory investigation, we concentrated our analysis on delta activity (1-4 Hz) during direct gazes because this condition yielded the
strongest between-group differences. Three regions showed significant effects (Bonferroni corrected at p<0.05 corresponding to uncorrected p<0.00056) for ASD vs. Control
comparison and four regions for the noASD vs. Control comparisons. All significant effects were showing overconnectivity for the noASD group and underconnectivity for the
ASD group. The table accompanying this abstract gives the mean (+ standard deviation) of the phase-locking value as well as p-values and t-values for the 7 most significant
regions, for both group comparisons. Further, the three regions (see the accompanying figure for violin plots showing the distribution of the connectivity for these regions)
giving the most significant differences for noASD group (right thalamus; left middle temporal gyrus; right inferior frontal gyrus, triangular part; all overconnected) were all
showing clear underconnectivity in the homologous regions (i.e., same regions, opposite hemisphere) for the ASD group. These homologous regions were among the first
seven most significantly affected regions for the ASD group, all with p < 0.0065 (uncorrected). Had these two sets of 3 and 7 regions been picked randomly, the odds of
observing at least three such correspondences would only have been of only 0.03%.

Conclusions: Spatially-resolved connectivity obtained through source reconstruction distinguishes both noASD and ASD from controls, with strikingly opposed patterns of
abnormal lateralisation. Our results also showed clear underconnectivity in the ASD group and clear overconnectivity in the noASD group, showing a possible compensatory
mechanism in infants at-risk who do not develop ASD. These effects were clearly seen in the delta band, when showing pictures of direct gazes.



region noASD control p-values t-values
Left Middle temporal gyrus 0.91 (¥0.03) 0.85(*0.05) 9.0E-06 -5.00
Right Thalamus 0.83 (+0.07) 0.70(+0.14) 1.2E-04 -4.10
Right Inferior frontal gyrus, triangular part 0.84 (+0.10) 0.70(*0.16) 2.0E-04 -3.95
Left Superior frontal gyrus, medial orbital 0.87 (¥0.09) 0.77(%0.10) 4.2E-04 -3.75
Right Superior frontal gyrus, orbital part 0.84 (+0.12) 0.72(#0.16) 1.3E-03 -3.37
Left Supplementary motor area 0.89 (+0.07) 0.80(#0.12) 2.4E-03 -3.17
Right Inferior temporal gyrus 0.88 (+0.09) 0.80(+0.09) 2.5E-03 -3.17
region ASD control p-values t-values
Right Temporal pole: superior temporal gyrus 0.64 (+0.16) 0.84 (+0.08) 6.9E-07 5.79
Left Thalamus 0.68 (t0.12)  0.82 (+0.09) 6.8E-05  4.38
Right Angular gyrus 0.72 (¥0.11) 0.84 (+0.08) 1.9E-04 4.07
Right Gyrus rectus 0.60 (+0.16) 0.77 (¥0.13) 8.4E-04 3.56
Right Middle temporal gyrus 0.72 (+0.11) 0.82(¥0.08) 1.7E-03 3.32
Left Insula 0.63 (t0.19) 0.80(+0.13) 1.9E-03  3.30
Left Inferior frontal gyrus, triangular part 0.72 (+0.14) 0.82(¥0.09) 6.5E-03 2.86
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3:04 121.003 Restricted Behavior and Brain Functional Connectivity in Infants and Toddlers at Risk for Developing Autism Spectrum Disorder

A. T. Eggebrecht’-2, C. J. McKinnon®3, A. Todorov?, J. J. Wolf®, J. T. Elison®, C. M. Adams®, A. Z. Snyder”, A. M. Estes®, L. Zwaigenbaum®, K. Botteron’, A. C. Evans'’, H.
C. Hazlett'?, S. Dager'®, S. J. Paterson®, R. T. Schultz'®, M. Styner', G. Gerig'”, .. The IBIS Network®, B. L. Schlaggar®, S. E. Petersen®, J. Piven’78 and J. R.



Pruett!®: 19, (1)Washington University School of Medicine, St Louis, MO, (2)Shared First Author, St Louis, MO, (3)Washington University in St. Louis, St. Louis, MO,
(4)Washington University School of Medicine, St. Louis, MO, (5)University of Minnesota, Minneapolis, MN, (6)Washington University in St. Louis, St Louis, MO, (7)Radiology,
Washington University School of Medicine, St. Louis, MO, (8)University of Washington Autism Center, Seattle, WA, (9)University of Alberta, Edmonton, AB, Canada,
(10)Psychiatry and Radiology, Washington University School of Medicine, St. Louis, MO, (11)Montreal Neurological Institute, Montreal, QC, Canada, (12)Carolina Institute for
Developmental Disabilities, University of North Carolina at Chapel Hill, Chapel Hill, NC, (13)University of Washington School of Medicine, Seattle, WA, (14)Department of
psychology, Temple university, Philadelphia, PA, (15)The Center for Autism Research, The Children’s Hospital of Philadelphia, Philadelphia, PA, (16)University of North
Carolina at Chapel Hill, Chapel Hill, NC, (17)New York University, New York, NY, (18)Shared Senior Author, Carrboro, NC, (19)Washington University School of Medicine,
Saint Louis, MO

Background: Autism spectrum disorder (ASD) is a common neurodevelopmental disorder defined by impaired social communication and interaction, and restricted and
repetitive behaviors. The relationships between restricted and repetitive behaviors and underlying brain function, especially during the first years of life, have yet to be
elucidated.

Objectives: This work investigates whether particular patterns of correlations between brain regions, as measured with resting state functional connectivity MRI (fcMRI), relate
to restricted behaviors, as assessed with the Repetitive Behavior Scale — Revised (RBS-R).

Methods: This work focuses on fcMRI and RBS-R data collected from N=95 24 month old (mo) children across four sites within IBIS, an NIH ACE Network.

Cohorts: Children were classified as high risk (HR) if they had a sibling with ASD, or low risk (LR) if they had at least one sibling without ASD and no 15t or 2"ddegree
relatives with ASD. Groups were assigned by research clinical best estimate using the DSM-IV-TR checklist at 24mo (HR+/HR-/LR-: n=22/59/13).

fcMRI data: For each child, fcMRI data were processed using state-of-the-art protocols, including motion scrubbing at a conservative FD level of 0.2 mm. Analyses utilized 150
frames of clean fcMRI data from each subject. Time traces from 230 functionally-defined regions of interest (ROI) throughout the cerebrum and cerebellum were correlated to
yield fc values, and grouped into each of 17 putative functional networks, identified using the Infomap community detection algorithm (Figure 1a).

Restricted behavior data: The RBS-R is a behavioral assessment composed of 43 parent/caregiver-rated items that rates the level of stereotypical, self-injurious, compulsive,
sameness, ritualistic and restricted behavior of the subject (Figure 1b). These analyses focus on the restricted subscale.

Brain-behavior analysis: Enrichment analyses were used to determine which functional brain networks are most associated with restricted behaviors. Each ROI-pair fc value
was correlated (Spearman) across subjects with the RBS-R restricted subscale scores. These correlation values were then thresholded at an uncorrected p-value of 0.05.
Two complementary metrics (a ¥Pand a hypergeometric test) were used to determine if the number of strong brain-behavior correlations within each network-pair of the matrix
was greater than the number expected by chance. Empirical significance levels were determined using randomization. An experiment-wide false-positive rejection rate of 5%
was used.

Results: Specific groupings of significant correlations of fc with restricted behaviors (Figure 1c-f) occurred for either an attention, a control, or the default mode network (i.e.
the parietal dorsal attention network (pDAN), the default mode network (DMN), the posterior DMN (pDMN), the anterior frontoparietal task control network (aFPC), the
posterior FPC (pFPC), the dorsal-anterior DMN (daDMN), the medial visual (mVis) network and the pPFC (Figure 1g)). The pPFC is also significantly enriched within its intra-
network connections.

Conclusions: Restricted behavior and brain functional connectivity in 24mo children are strongly associated with a small set of specific functional brain networks. These
involve infant-toddler manifestations of the default mode, dorsal attention, and fronto-parietal task control networks.
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Figure 1 | Brain-behavior analyses of restricted behaviors in 24-mo toddlers. a The functional organiza-
tion of the toddler brain throughout 230 regions of interest (ROIs) was derived using the Infomap algorithm
on the mean fcMRI matrix from 37 subjects with longitudinal data. The color of ROIs represents their puta-
tive functional network. b Brain fc between 26,335 ROI pairs was correlated across subjects against the
RBS-R restricted behavior score, yielding a matrix of Spearman - p correlation values (¢) and a matrix of
uncorrected p-values less than 0.05 (d, black). e The y statistic calculates the enrichment level of strong
brain-behavior correlations within network pairs. f Significant enrichment (red squares) was determined
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Background: Gross motor deficits in infancy are one of the earliest findings linked to ASD, highlighting the potential interrelationship between motor delay and ASD-specific
symptom emergence. Characterizing brain-behavior relationships for specific aspects of motor function may, therefore, elucidate neurobiology underlying the development of



ASD.

Objectives: To test whether correlations between gross motor behavior and ROI-ROI functional connectivity (fc) 1) are enriched for specific brain networks, and 2) change
between 12 and 24 months.

Methods:

Participants:The Infant Brain Imaging Study includes high-risk (HR: has sibling with ASD) and low-risk (LR: has sibling(s) without ASD) infants. A clinical best estimate ASD
diagnosis was assigned at 24 months. Included participants had fcMRI and behavioral data at 12 (n=129; HR+/HR-/LR-=12/76/38) and/or 24 months (n=108; HR+/HR-/LR-
=19/63/25).

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 ata FD 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 (Fig.1b). ROIs were sorted into 17 putative functional networks using the Infomap community detection
algorithm run on the mean connectivity matrix for longitudinal fcMRI data from 37 subjects (Fig.1a).

Measures: Gross motor function was indexed by raw gross motor scores on the Mullen Scales of Early Learning (Fig.1¢). Five items were summed to create a “walking scale”
at 12 months.

Brain-behavior analysis (Fig.1d): We identified network-network pairs significantly enriched for ROI-ROI fc values that strongly correlated with behavior. fc values for all ROI
pairs were correlated against behavioral scores and thresholded at p<.05 (uncorrected). 2x1 X2 tests and hypergeometric tests established whether enrichment within
network pairs exceeded that expected by chance. A 5% false-positive rejection rate was determined by permutation. McNemar tests assessed whether enrichment differed
between 12 and 24 months.

Results:

Brain-behavior correlations frequently involved the motor network, especially at 12 months (Fig.1d-f). Largely interhemispheric ROI pairs within the motor network markedly
overlapped for gross motor and walking scores, mapped predominantly to the presumed lower limb region of motor cortex, and negatively correlated with behavior at 12
months (Fig.1g-h). Conversely, several motor-frontoparietal and motor-dorsal attention network pairs positively correlated with behavior. There were greater involvements of
frontoparietal and dorsal attention network pairs at 24 months. Significant age-dependent differences in brain-behavior relationships were observed (Fig.2a,b).

Conclusions:

Motor network involvement at 12 and 24 months supports the face validity of this analytic approach. Brain-behavior correlations enriched within the motor network suggest
that decreased fc between interhemispheric (potentially lower limb) motor ROls correlates with greater walking ability in early development. At 24 months, enriched positive
brain-behavior correlations involving task-control and dorsal attention networks implicate these networks in motor skill development. Future directions include comparisons of
brain-behavior relationships for motor functioning in children with and without ASD, and investigating whether similar observed brain-behavior relationships correlate with the
differential development of social communication in ASD.
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Figure 1. Brain Behavior Analysis (a) Balls represent functionally defined ROls. Colors indicate network associations as listed. (b) Each child contributes a 230 ROI
% ROI fc-matrix. (c) Raw gross motor score distributions at 12 and 24 months, divided by diagnostic subgroup. Children across all diagnostic subgroups were pooled
for brain-behavior analyses. (d-g) Parallel analyses for 12 and 24 months to identify network-network blocks enriched for brain-behavior relationships in which
functional connectivity (fc) for given connections (ROI-ROI pairs) is significantly associated with motor score. (d) ROI-RQI Pearson correlation of fc with behavior.
Side bar indicates correspondence between colors and strength of brain-behavior comrelation values, which range between 0.4 and -0.4. () ROI-ROI pairs with fc-
motor correlation of p<0.05 (uncorrected). (f) Network pairs passing significance testing as determined by permutation analysis are shown in red. Blue circles
indicate blocks involving the motor network. (g) ROI pairs in motor-motor subnetwork block whose fc significantly correlates with gross score at 12 months. Blue
indicates a negative brain-behavior relationship between ROI pairs, which are mostly interhemispheric. (h) ROI pairs in the motor-motor netwark block whose fc
correlates with a derived walking score at 12 months. Note the close similarity in the ROIs for walking and gross motor scores, as well as the location near regions of
motor cortex associated with control of lower limbs.
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1 122.001 . Altered Pupil Responsivity to a Gaze Following Task in Children with an Autism Spectrum Disorder
M. A. Braeken, L. Van Schuerbeeck and M. Vanvuchelen, Faculty of Medicine and Life Sciences - Rehabilitation Research Center (REVAL), Hasselt University, Diepenbeek,
Belgium

Background: Previous research has shown that changes in pupil size reflect cognitive resource allocation. Moreover, pupillary response is often used as a physiological
measure for emotional arousal. Therefore, pupillary responses potentially can provide more insight in cognitive deficits and stress regulation as an underlying mechanismin
deficits characteristic for Autism Spectrum Disorders (ASD).

Objectives: The aim of this study is to investigate which aspect primarily affects the physiological response (i.e., pupillary response) to a gaze following task in children with
ASD and age-matched typically developing children, i.e. an object presence or an adult's eyes state.

Methods: Twenty children were divided into three groups: 7 children with an ASD (mean chronological age 64 months, SD 7.6 months and mean mental age 35.8 months,
SD 19.9 months), 7 mental-age-matched typically developing children (mean chronological age 36.7 months, SD 19.4 months) and 6 chronological-age-matched typically
developing children (mean chronological age 63.1 months, SD 9.2 months). All children were observed when seeing a video clip in which a female adult model, wearing a
black shirt, sat behind a table against a neutral background. The clip had two open-eyes state conditions and two closed-eyes state conditions. Each condition was once
performed towards an object (object-present) and once towards an empty space (object-absent), resulting in four conditions in total.

Results: Multilevel regression analyses revealed a statistically significant negative association between the object presence and pupillary response (b=-0.1, SE=0.04, p=
.03). No association was found between the eyes state and pupillary response. Furthermore, both the mental-age-matched ¢ and chronological-age-matched typically
developing children had a significant larger pupil dilatation (b=0.15, SE=0.07, p=.04; b=0.29, SE=0.08, p< .001) than children with an ASD. No significant interaction was
found between group (i.e., ASD vs. mental-age-matched and chronological-age-matched children) and object presence.

Conclusions: The results of this study confirm earlier studies showing altered physiological reactivity to a gaze following task in children with an ASD. More specifically, we
found that children with an ASD show less pupil dilatation over all conditions compared to typically developing children. Additionally, the present study suggests that
children’s pupillary responses are notinfluenced by the adult’s eyes, but rather by the presence of objects. Children showed less pupil dilatation when the adult looked at an
object compared to an empty space, but this response did not differ between children with ASD and mental-, respectively chronological-age-matched peers.

2 122.002 A Profile of Visual lllusion Susceptibility in ASD

O. Landry’, I Sperandioz, S. Crewther® and P. Chouinard’, (1)La Trobe University, Bendigo, Australia, (2)University of East Anglia, Norwich, United Kingdom, (3)La Trobe
University, Melbourne, Australia

Background: Visualillusions provide a means to understand how contextual visual information is used to perceptually rescale how people see objects in the world. Previous
research examining illusion susceptibility in ASD has yielded inconsistent conclusions as to whether or not people with an ASD perceive illusions differently. One possible
explanation is that previous research has tended to treat global processing, which underlies illusory susceptibility, as a singular cognitive construct. We hypothesize that one
cannot treat visual illusions this way. lllusions come in different classes, each class reflecting distinct cognitive operations, which may or may not be affected in ASD.
Objectives: Our objectives were to test a battery of visual illusions in participants with ASD and examine susceptibility across different classes of illusions. These classes of
illusions were derived in a separate study of 131 typically developing adults using factor analysis (Chouinard et al., under review).

Methods:

24 participants, including 12 with ASD were included. Comparison participants were selected to best match the participants with ASD one-to-one on age and Raven’s
Progressive Matrices raw scores (mean age: 13 yrs, range: 7 to 23 yrs; mean RPM score 36, range 24-50). We measured susceptibility to 13 of some of the most frequently
tested visual illusions using the Methods of Adjustment approach. The illusion battery consisted of the Ponzo, Sander’s Parallelogram, Ehenstein, Jastrow (Component 1),
Helmholtz-Square, Horizontal-Vertical line, Muller-Lyer, (Component 2), Delboeuf, Ebbinghaus (Component 3), Shepard'’s tabletops, Square-Diamond (Component 4),
Oppel-Kundt and Poggendorf (Component 5) illusions. To allow meaningful comparisons between illusions, we computed normalised indices of susceptibility for each
illusion as: ((Perceived Size of Stimulus B - Perceived Size of Stimulus A) / (Perceived Size in Stimulus A + Perceived Size of Stimulus B)); B denoting the stimulus one would
expect to see greater judgements in perceived size. Participants also completed control tasks to measure basic abilities in visual acuity and discrimination.

Results:

We found significantly reduced susceptibility on Component 4 (t(22) = 2.10, p=.048) but not on any of the other four Components (largest t(22)=1.71, p=.10). Examination of
the illusions that made up this Component revealed that the reduced susceptibility was specific to the Shepard’s tabletop illusion (t(22)=2.28, p=.032) and not found for the
Square-Diamond illusion (t(22)=0.20, p=.844).

Conclusions: In ASD, we found reduced susceptibility to one specific illusion, the Shepard’s tabletop illusion. This is consistent with a previous report by Mitchell, Mottron,
Soulieres, and Ropar, (2010). Furthermore, in adults, this specific illusion elicits a strong illusory percept, which is correlated with autistic traits as measured by the AQ
(Chouinard et al., under review). Within our sample, the Shepard’s tabletop is also the only illusion for which children’s susceptibility scores are lower than those of adults (as
reported in Chouinard et al., under review), however susceptibility was not correlated with age within our sample. These findings will contribute to our more general
understanding of altered visual perception in ASD, shedding light into the nature of global processing. Particularly, what types may or may not be affected in ASD.



Table 1: Susceptibility index scores for participants on five classes of visual illusion
for participants with and without ASD, matched on age and Ravens Progressive
Matrices raw scores. The classes were derived using factor analysis (reported in
Chouinard et al., under review). The illusions are: Ponzo, Sander’s Parallelogram,
Ehenstein, Jastrow (Component 1), Helmholtz-Square, Horizontal-Vertical line,
Muller-Lyer, (Component 2), Delboeuf, Ebbinghaus (Component 3), Shepard's
tabletops, Square-Diamond (Component 4), Oppel-Kundt and Poggendorf

(Component 5).
Group N M sd t
Compl ASD 12 0.1418 0.03895 1.712
NON 12 0.1691 0.03808 p=.101
Comp2 ASD 12 0.1631 0.05289 1.660
NON 12 0.15954 0.04184 p=.111
Comp3 ASD 12 0.1322 0.1161 0.504
NON 12 0.1537 0.09125 p=.619
Comp4 ASD 12 0.0791 0.06905 2.099
NON 12 0.1324 0.05444 p=.048
Comp5 ASD 12 0.1115 0.03799 -0.144
NON 12 0.1078 0.08273 p=.889

122.003 Accessing Meaning of Ambigous Homographs Embedded within Sentences in Children with ASD
R. E. Beabout, Psychology, Marietta College, Marietta, OH

Background: Considerable research focus concerning the theories of Weak Central Coherence (WCC) and Executive Functioning (EF) have been directed towards the
cognitive atypicalities that may account for verbal comprehension impairments in individuals with ASD. The cause of language comprehension deficits in individuals with
ASD is still not fully understood. To date evidence pertaining to individuals with ASD to process information in context remains mixed and has mainly focused on
pronunciation tasks

Objectives: My thesis study investigated how children with ASD can use meaning activation of word primes to disambiguate target homographs inserted in the context of a
sentence at automatic (300ms) and controlled (1000ms) stimulus onset asynchronies (SOAs).

Methods: Ten children with ASD and ten typically developing controls were first matched on chronological age and mental by utilizing the Kauffman Brief Intelligence Test,
Second Edition. ASD symptomatology was verified using the Adolescent Autism Quotient and Vineland Il Adaptive Behavior Scales. A semantic priming keystroke task was
created using Inquisit Priming software. Participants were given 120 prime-homograph word target pairs split into four different conditions. Each trial consisted of the priming
task consisted of a word prime(related or unrelated to the homograph), a 300ms or 1000ms delay, followed by a homograph word target embedded within the context of a
sentence. Participants judged if the sentence made sense or not by either pressing X(Does not make sense) M(Makes sense) on the keyboard. Reaction time and accuracy
of each trial were recorded.

Results: Children with ASD were as accurate as typically developing children in disambiguating the target homograph in each sentence. Incorrect responses between
related and unrelated meaning trials did not differ. The second major finding of this study is that children with ASD were as fast as typically developing children in making a
determination as to whether a sentence made sense in both related and unrelated conditions. Additionally, no differences in reaction time were observed between the ASD
and typically developing group in conditions involving short or long SOAs.

Conclusions: The most fitting explanation concerning the results of this study is that children with ASD may have a specific language-processing deficit that prevents them
from using semantic knowledge in spoken language. The patterns of results from this study show no deficit in verbal comprehension on a priming task that did not require
pronunciation. Results run contrary to other studies concerning the accounts of WCC and EF and that may be because the research examining these theories put too much
emphasis on pronunciation of a word rather than actual comprehension of the meaning of a word. Overall, children with ASD were able to use contextual information
provided by the word primes in order to disambiguate target homographs embedded within the context of a sentence.

122.004 Adults with Autism Spectrum Disorders Imitate Means to an End: The Effects of Sensorimotor Integration and Interference

M. Andrew’, S. J. Bennetf, D. Elliot and S. J. Hayesz, (1)Liverpool John Moores University, Rossendale, England, United Kingdom, (2)Research Institute for Sport and
Exercise Sciences, Liverpool John Moores University, Liverpool, United Kingdom

Background:

When imitating a novel action, the sensorimotor system is configured by representing and executing observed biological motion kinematics. Although this process is
functional in early development, individuals with autism spectrum disorders (autism) show significant difficulties imitating biological kinematics. Rather than this deficit being
underpinned by a core dysfunction in the sensorimotor system, it could be a function of how the lower-level sensorimotor processes are engaged to integrate information
during imitation. Here we present three experiments that used a novel ‘true’ imitation protocol designed to facilitate (Exp. 1), and disrupt (Exp. 2 and 3) sensorimotor
integration during the imitation of biological motion kinematics in individuals with autism.

Objectives:

Examine whether the imitation of biological kinematics is influenced by sensorimotor integration and interference.

Methods:

Fifteen (neurotypical) adults, and fifteen adults with autism, diagnosed by a clinical assessment and ADOS, participated in each experiment of this study. The study was
approved by an ethics committee. Participants imitated atypical and typical biological motion. A control stimulus displayed typical biological motion where peak velocity
occurred at 44% of the movement. This is typical of most “bell-shaped” velocity profiles exhibited during goal-directed aiming. An experimental model displayed atypical
biological motion where peak velocity occurred at 18% of the movement. Although this peak occurred earlier, it was still achievable, and thus allowed the direct examination
of imitation of biological kinematics. In Experiment 1, the stimuli were presented in a fixed predictable trial order (e.g., 30 trials of atypical motion, followed by 30 trials of
typical motion). This order facilitates integration across trials because afferent and efferent sensorimotor information from trial n can be processed and integrated during the
inter-trial delay, and used to plan trial n+7. In Experiments 2 and 3, we disrupted sensorimotor integration using a secondary interference task that was placed in the inter-trial
delay (Exp. 2), or by presenting the stimuli in a random unpredictable (Exp. 3) trial order (i.e., 60 trials of atypical and typical motion randomised).

Results:

Individuals with autism imitated atypical biological motion to a similar level of accuracy as matched neurotypical controls (p > 0.05), and significantly (p < 0.01) different to the
typical control stimulus. Following the secondary task (Exp. 2), and random trial order (Exp. 3), the autism groups became significantly less accurate than the neurotypical
control groups at imitating atypical biological motion (ps < 0.05). The interference effects resulted in the autism groups exhibiting comparable timing of peak velocity in the
atypical and typical models (p > 0.05).

Conclusions:

Poor voluntary imitation in autism, and its underlying sensorimotor aetiology, has received a great deal of attention and is still a matter of controversy. Experiment 1
established robust imitation effects when adults had opportunity to integrate, consolidate and represent atypical biological kinematics in a predictable environment.
Experiments 2 and 3 disrupted sensorimotor integration and consequently attenuated imitation fidelity. Rather than there being a core deficit in imitation, the findings indicate
intact sensorimotor processing of biological motion in autism when the system has opportunity to repeatedly integrate information.

122.005 Age-Related Differences in Local and Global Processes for Social and Non-Social Information in Autism: How Do Children and Adolescents Differ?

dJ. Guy”z, J. Mettler?3, D. Tullo®3, L. Mottron, M.D.* and A. Bertone?3:°, (1)Integrated Program in Neuroscience, McGill University, Montreal, QC, Canada, (2)Perceptual
Neuroscience Laboratory for Autism & Development, Montreal, QC, Canada, (3)Educational and Counselling Psychology, McGill University, Montreal, QC, Canada,



(4)Centre d’Excellence en Troubles Envahissants du Développement, Montréal, QC, Canada, (5)Centre d'excellence en Troubles envahissants du développement, Montréal,
QC, Canada

Background: Individuals with autism present both an atypical and distinctive visuo-perceptual profile (Mottron et al., 2006; Bertone et al., 2010). Despite marked social and
behavioural impairments, individuals with autism often excel at tasks requiring a local analysis of detailed information and preferentially attend to the constituent parts of a
stimulus rather than its whole form. It remains unknown, however, whether a bias for such local analysis is at the origin of other aspects of the social cognitive phenotype in
autism, such as facial information processing. Age-related changes in local and global processes are also poorly understood.

Objectives: The goal of this study was to assess age-related differences in local and global visual processing strategies used in social (face identity discrimination task) and
non-social (Block Design task) visuo-perceptual tasks in children and adolescents with and without ASD.

Methods: Twenty-eight participants with autism and twenty typically-developing participants were splitinto child and adolescent age groups (5-11; 12-17 years). All
participants performed social and non-social visual perceptual tasks under conditions favouring either a local or global analysis. Both tasks incorporated a simultaneous
presentation of a central target and four surrounding choice probes on a touchscreen monitor. In the social task, participants completed a face identity discrimination task
wherein they matched identities across varied viewpoints (i.e. front, inverted and view-change). The presentation of faces in the same-view (front or inverted) biased a local
analysis, whereas in different views (view-change) biased a global analysis. In the non-social task, participants completed a block design task incorporating puzzle-like
designs wherein they identified the correct match to a target design. The puzzles were manipulated in terms of perceptual coherence (PC), with high PC patterns favouring a
global analysis and low PC patterns a local analysis. All responses were made with a simple press on the display. Measures of accuracy and reaction time were recorded.
Results: In the social task, children and adolescents with autism were significantly less accurate than typically-developing participants only when matching faces across
different views. Interestingly, adolescents with autism responded significantly slower than children with autism in the view-change condition, when access to local information
was minimized and a more global analysis was required. In the non-social task, all participants achieved higher accuracy on the high than low PC patterns, and adolescents
made significantly more correct responses than children. All participants responded significantly faster to the high than to the low PC patterns.

Conclusions: Our findings illustrate subtle, yet significant differences in social information processing in children and adolescents with autism, specifically when a global
analysis is required. However, we found no differences between groups in the local and global processing of non-social information. Strengths in local and/or weaknesses in
global processing in ASD may be more apparent in adolescence than in childhood, consistent with other age-related findings (Guy et. al, in press).

122.006 Assessing Temporal and Contextual Factors Affecting Preferential Attention to Faces in Individuals with High and Low Levels of Autistic Traits
C. I. Mitchell, C. Dickter and J. Burk, College of William & Mary, Williamsburg, VA

Background:

Past research on attentional preferential attention to faces (face-bias) in individuals with and without autism spectrum disorder (ASD) shows conflicting results, depending on
how long stimuli are presented (the stimulus onset asynchrony (SOA)), and what types of distractor stimuli are used (Bar-Heim et al., 2006; Moore et al., 2012). Inverted faces
and face-like objects such as cars are often used as “control” distractor images but there are important perceptual differences between these stimuli that might account for
discrepancies in study results (Hadjikhani et al., 2009; Haxby et al., 1999). Finally, as ASD individuals process social stimuli more slowly than individuals without ASD
(Dawson et al., 2005), examining face-bias at different SOAs could reveal temporal factors influencing attention to faces in this group.

Objectives:

This study examined preferential attention to faces in a sub-clinical sample of students with different levels of autistic traits using a dot-probe paradigm with four distinct SOAs
and two types of distractor stimuli.

Methods:

Participants consisted of 105 undergraduate students (36 males; M,ge= 19.10), who completed the Autism Quotient (AQ; Baron-Cohen et al., 2001), a self-report measure of
autistic behaviors. Each participant completed a dot-probe task to measure attentional bias to probes following a target or distractor stimulus. Faces were target stimuli; cars
and inverted faces were distractor stimuli. SOAs of 100ms, 200ms, 500ms, and 1000ms were used. A median split on AQ scores (M=20.26, SD=8.34, Median=21) divided
participants into High AQ and Low AQ groups for

Results:

Face-bias scores were created by subtracting the mean reaction time (RT) on distractor-cued trials from the RT on face-cued trials. A 2(Distractor type) x 4(SOA) x 2(AQ
group) mixed ANOVA indicated a three-way interaction, F(3,309)=3.10, p=.03. This interaction was examined separately for the High (Figure 1a) and Low (Figure 1b) AQ
groups. There was a significant Distractor type x SOA interaction only for the High AQ group, F(3,165)=4.29, p<.01. Pairwise comparisons indicated that High AQ participants
had significantly lower face bias scores at 100ms in the inverted face condition than in the car condition, t(55)=2.90, p<.01, but marginally higher face bias scores in the
inverted face than the car condition at 1000ms, t(55)=1.671, p=.10 (see Table 1 for means). Additionally, one-sample t-tests were run for High AQ and Low AQ participants for
each Distractor/SOA to identify face-bias scores significantly different from zero. Low AQ participants exhibited marginally positive face-bias scores at 200ms for both car,
(48)=1.70, p=.10, and inverted face, t(48)=1.01, p=.11, distractor trials. Conversely, High AQ participants exhibited significantly negative face-bias scores in the car distractor
condition at 1000ms, t(55)=1.97, p=.05, and in the inverted face condition at 100ms,t(55)=2.85, p<.01.

Conclusions:

These results suggest that individuals who are high in autistic traits show a different temporal pattern of attention to faces depending on what kind of competing stimulus is
present, with a trend over time of increasing face-bias for inverted face distractors and decreasing face-bias for car distractors. These results highlight the importance of
examining temporal and contextual factors in face-bias studies when drawing conclusions.
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Figure 1. Face-bias scores at each Distractor/SOA condition for a) High AQ participants and
b) Low AQ participants. Positive face-bias scores indicate an attentional preference toward
faces, face-bias scores of zero indicate no attentional preference to face or distractor stimuli,
and negative face-bias scores indicate an attentional preference for the distractor stimulus.

Table 1. Face-bias scores for each AQ Group/Distractor/SOA condition.

Condition Face-Bias Scores
Group Distractor SOA (ms) M SD
High AQ Inverted Face 100 -17.90 42.15
200 -1.74 45.03
500 -5.99 36.67
1000 1.68 32.22
Car 100 7.45 52.35
200 -5.37 37.89
500 -2.76 35.94
1000 -9.28 36.24
Low AQ Inverted Face 100 1.21 42.15
200 10.21 45.03
500 4.48 36.67
1000 5.85 32.23
Car 100 -4.00 52.35
200 8.17 37.88
500 -4.15 35.94
1000 7.81 36.25

122.007 Atypical Motion Sensitivity Characterized By Larger Receptive Fields in Autism Spectrum Disorder

W. J. Park’, K. B. Schauder?, L. Bennetto? and D. Tadin’, (1)Brain and Cognitive Sciences, University of Rochester, Rochester, N, (2)Clinical and Social Sciences in
Psychology, University of Rochester, Rochester, NY

Background: Individuals with autism spectrum disorder (ASD) demonstrate atypical visual processing abilities across a wide range of tasks. However, we still have a limited
understanding of mechanisms contributing to such perceptual abnormalities. Recent studies have identified two possible mechanistic explanations: differences in 1) contrast
gain control, a mechanism responsible for regulating the amplitude of neural responses in relation to stimulus contrast, and 2) visual receptive field (RF) sizes, which can
affect how the brain responds to stimuli of different sizes. Notably, both of these mechanisms are important for maintaining the balance between excitatory and inhibitory (E/I)
neural responses. This is of specific interest given growing evidence for E/l imbalance in ASD.

Objectives: To investigate the integrity of contrast gain control and RF size, and their effects on visual motion perception in ASD.

Methods: Participants were 20 children and adolescents with ASD and 20 age- and IQ- matched typically developing (TD) controls. A visual motion discrimination task was
employed, where participants judged the motion directions (left or right) of briefly presented moving gratings. Contrast and size of stimuli were manipulated in three



conditions. In two Size conditions, stimulus size varied (1-8 deg in radius) while the contrast was fixed at either low (2.3%) or high (99%) contrast. In the Contrast condition,
contrast varied (2-99%) with a fixed stimulus size (1 deg). Duration thresholds (i.e., minimum stimulus duration required to reliably judge motion direction) were estimated to
evaluate motion perception. A computational model, based on divisive normalization of E/l responses with parameters representing gain control and RF sizes, was fitted to
the thresholds, thus assessing the underlying mechanisms contributing to differences in performance. Group differences in thresholds were assessed using a Mixed Model
ANOVA, and a non-parametric bootstrap analysis was used to compare the model parameters between groups.

Results: Individuals with ASD had higher thresholds (worse performance) across all contrast levels in the Contrast condition (F(1,38) = 5.49, p < 0.05). No significant group
differences in thresholds were observed in either of the Size conditions (p’s > 0.05), but there was a trend for higher thresholds overall in the Low-contrast Size condition, and
for the smallest size in the High-contrast Size condition in ASD. The model analysis revealed this pattern of results can be explained by a significantly larger excitatory RFs in
ASD compared to TD (p< 0.05).

Conclusions: Our threshold results reveal decreased perceptual sensitivity to motion directions in ASD for small stimuli across all contrast levels. This motion perception
difference was best explained by larger size of excitatory RF in ASD, consistent with a previous fMRI study showing larger population RFs in ASD (Schwarzkopf et al., 2014).
Our findings suggest that differences in RF sizes may disrupt the E/I balance in ASD; reduction in excitatory responses to stimuli smaller than the RF size may lead to
changes in the E/l response ratio and perceptual sensitivities to stimuli with different sizes. Future studies can further investigate the association between RF size differences
and other behavioral and sensory symptoms of ASD.
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122.008 Auditory Spatial Attention and Symptom Severity in Children with Autism Spectrum Disorder

L. N. Soskey’, P. D. Allen? and L. Bennetto', (1)Clinical and Social Sciences in Psychology, University of Rochester, Rochester, NY, (2)Department of Otolaryngology,
University of Rochester Medical Center, Rochester, NY

Background: One of the earliest observable impairments in autism spectrum disorder (ASD) is a failure to orient to speech and other social stimuli. Auditory spatial attention, a
key component of orienting to sounds in the environment, is likely to play a critical role in the early development of social communication skills and social functioning
throughout the lifespan. In fact, auditory spatial attention has already been shown to be impaired in adults with ASD, but has not yet been characterized in children with ASD
or linked to core ASD symptoms.

Objectives: We aimed to characterize auditory spatial attention in children with ASD and neurotypical peers. Our secondary goal was to explore the relationship between
auditory spatial aftention abilities and core behavioral symptoms of ASD.

Methods: Sixteen rigorously diagnosed (ADOS, ADI-R) children and adolescents (ages 10-17) with ASD and 18 neurotypical age- and IQ-matched peers participated in this
study. In the spatial attention task, target and distractor sounds were played randomly in rapid succession from six speakers in a free-field array. Subjects attended to a
speaker directly in front of them, and were instructed to respond to target sounds at the attended location while ignoring sounds from adjacent speaker locations. The spatial
attention gradient was characterized using the proportion of subjects’ responses to target sounds at attended vs. adjacent speakers, using d’as a measure of spatial
attention. Well validated parent report measures provided information regarding current ASD symptom severity, as well as a characterization of attention deficit hyperactivity
disorder (ADHD) symptoms.

Results: Children with ASD had significantly more diffuse auditory spatial attention compared to neurotypical children (F=8.94, p=.005, partial eta-squared =.22). While both
groups had equal accuracy in detecting the target sound, children in the ASD group had significantly increased responding to sounds at adjacent non-target locations. Due to
the magnitude of the group difference in spatial attention, correlational analyses were conducted separately by group. Within the ASD group, more diffuse auditory spatial
attention was significantly associated with greater ASD symptom severity (r=.675, p=.01). In contrast, diffusion of auditory spatial attention was not related to ADHD attention
symptom severity (r=.310, p=.33) or age (r=.311, p=.24). Spatial attention was not significantly associated with ASD symptoms, ADHD symptoms, or age in the neurotypical
group.

Conclusions: Auditory spatial attention was significantly more diffuse in children with ASD than their neurotypical peers, primarily due to difficulty ignoring nearby competing
sounds. In the children with ASD, those with more diffuse auditory spatial attention had greater ASD symptom severity. Importantly, spatial attention abilities were not
significantly related to ADHD attention symptoms in this population, providing further evidence that auditory spatial attention abilities may be uniquely associated with the
development of ASD symptoms. It will be crucial for future research to examine the early development of auditory spatial attention and its role in the development of social
communication differences in ASD.

122.009 Childhood Profiles of Cognitively Gifted Individuals with Autism Spectrum Disorder

J. Gilger’, J. Kaboski and M. Cain®, (1)School of Social Sciences, Humanities & Arts, University of California - Merced, Merced, CA, (2)University of Notre Dame, Notre
Dame, IN, (3)Psychology, University of Notre Dame, South Bend, IN

Background: Historically, cognitive giftedness and autism spectrum disorder (ASD) were considered mutually exclusive. As a result, there is only a dearth of knowledge
regarding those who display this unlikely combination of giftedness and ASD. Previous studies on cognitive giftedness and ASD relied mostly on case studies with small
nonrandom samples. A number of prominent researchers in the field have noted this serious lack in the literature and recommended longitudinal research with larger
samples (e.g., Foley-Nicpon et al., 2011).

Objectives: This study was designed to accurately describe the children who are identified as having both giftedness and ASD in terms of their prevalence, demographics,
characteristics of schools attended, and patterns of school services utilized. In order to understand how their academic performance may fluctuate over time, we also plotted
academic trajectories as they moved from preschool through adolescence. The results were juxtaposed against the rest of the ASD sample.

Methods: Secondary data analysis was conducted on PEELS (Pre-Elementary Education Longitudinal Study) and SEELS (Special Education Elementary Longitudinal



Study). When combined, these datasets comprise nationally representative samples of children ages 3 through 16 who received special education services. The sample for
this study was reduced to those with the primary diagnosis of ASD (n=1642). In this study, an individual was categorized as “gifted” if he/she: (1) scored above 9oth percentile
on any of the subtests on the Woodcock Johnson Il achievement test; or (2) qualified for gifted/talented programs offered by the students’ school[1]. Single proportion results
were compared using an independent samples proportion test comparing gifted to non-gifted participants. Childhood trajectories were obtained by fitting children’s
achievement test results over five waves of PEELS and SEELS to a multilevel model using linear and quadratic trends of age as random effects, and giftedness as a level-2
predictor for all random effects.

[1] These criteria are consistent with the conceptualization of giftedness often found in other studies.

Results: 263 (16%) of individuals with ASD could be categorized as gifted in at least one academic subject. When gifted children were compared to their non-gifted
counterparts, statistically significant differences emerged in many dimensions: the gifted subsample had more females, more racially white, higher maternal education, and
higher family income. Speech therapy was the most utilized school services for both groups. In general, the gifted group tended to use more school services compared to
those who are not gifted. In terms of academic trajectories, there was a significant initial difference between the two groups and there was no significant change in academic
performance over time in either group.

Conclusions: The results suggest that gifted students come from a more privileged background than their non-gifted counterparts. They also used more school services than
the rest of the ASD population. This may be a reflection of their parents’ more effective advocacy and influence rather than the actual need for more services. Further
inferential analysis is needed in order to establish causality.


https://imfar.confex.com/#_ftn1
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Table 1. Comparison of Sample Characteristics: ASD Gifted vs. ASD Not-Gifted

Gifted Not-Gifted Z tor X2
N=204 N=996
Gender: Female 21% 16% 1.73**
Race: White 79% 56% 41.78**
Black 6% 19%
Hispanic 9% 19%
Other/Multi 6% 6%
Mother has B.A./B.S. 66% 37% 7.61%*
Income Less than $50,000 25% 49% -6.30%*
Mental Functioning (Range 4-16, higher better) 135 11.0
Living Skills (Range 1-4, lower better) 2.0 2.0
Classroom Behavior (Range 1-4, higher better) 25 25
Adequate Insurance 77% 81%
Social work services used 20% 14%
Mental health services used 33% 28%
Speech therapy used 80% 85%
Occupational therapy used 68% 58%
Physical therapy used 15% 18%
Personal assistant in classroom 55% 45%
Assistive technology used 36% 45%
Tutoring or learning strategy services 66% 62%

Note: *p <05, **p < .01.

122.010 Cognitive Remediation Therapy in Autism Spectrum Disorder: Effects on Working Memory
M. Hajri, Z. Abbes, H. Ben Yahia, S. Ouenness, S. Halayem and A. Bouden, psychiatric hospital Razi, Tunis, Tunisia

Background: Cognitive impairment, especially executive dysfunction has been linked to a number of developmental disorders, including Autism Spectrum Disorder (ASD).
Cognitive Remediation Therapy (CRT) is a novel rehabilitation method that aims to produce improvement in cognitive processes. CRT has been used in patients with
schizophrenia.

Objectives:

we aimed in this study to examine the effectiveness of CRT for improving working memory and clinical symptoms in children with ASD.

Methods: Children meeting the Diagnostic and Statistical Manual for Mental Disorders (DSM-5) criteria for ASD were recruited from clinical population at the Child and
Adolescent Psychiatry Department in Razi University Hospital — Manouba - Tunisia. The CRT program was conducted at the rate of one session per week of 45 minutes
each. The main outcomes measures are working memory, assessed by forward and backward digit span, and clinical symptoms assessed by Childhood Autism Rating
Scale (CARS). These outcomes were measured at baseline and one week after completion of the treatment.

Results:

Of the 25 patients included, 16 achieved assessments tests after CRT, thus constituting our final sample. Their average age was 10.87 years. The mean number of sessions
performed was 22.38. After completion of CRT, patients showed significant improvement (p=0.001) on forward digit span which score was 3.38 before CRT and 4 after



11

12

13

completion of the program. Concerning backward digit-span, the mean score increased from 2.21 before CRT to 3.09 after it. This improvement was significant (p=0.006). As
for clinical symptoms, lower scores (26.81) were found after CRT in comparison with baseline mean scores (27.87). This improvement was also significant (p=0.001).
Conclusions:

Our study showed evidence that CRT can yield positive effects in cognitive performance and clinical symptoms, but it is not known whether these effects are sustainable. The
durability of cognitive and clinical benefits obtained from neurocognitive treatment should be investigated in further studies.

122.011 Comparison and Structural Alignment Processes of Learning New Relational Concepts in Children with ASD
O. E. Hetzroni and M. Hessler, Special Education, University of Haifa, Haifa, Israel

Background:

Structural Mapping Theory (SMT) uses multiple comparisons for creating a map of structural similarities between different structures of knowledge, with low (perceptual) and
high (conceptual) levels to enable efficient learning and reasoning processes. In terms of SMT, individuals with ASD often find it difficult to deal with tasks that require the
creation of structural similarity based on deep internal connections.

Objectives:

This study used SMT to examine learning patterns of individuals with high functioning ASD (HFASD) to investigate structural mapping processes that occur during acquisition
of new relational concepts (using comparisons and familiarity) among children with HFASD, compared to children with typical development (TD) and children with intellectual
and developmental disabilities (IDD).

Methods:

Participants included 24 children with IDD (ages 8-16), 24 children with HFASD (ages 5-8), and 24 children with TD (ages 5-6), all matched in receptive mental language
age. A computerized task included 13 sets of graphic illustrations of familiar, partly familiar and unknown items that were presented in novel spatial configurations with and
without comparison to the standards; first with a presentation of one standard (no comparison), followed by a presentation of two standards (with comparison). The children
heard a label for a standard followed by a request to extend this label to one of two alternatives: one that shared an item with the standard and another that shared relational
configuration.

Results:

When one standard was available (no comparison), participants from all three groups demonstrated a preference style for extending concepts by matching to items
(perceptual categorization) rather than to relational structures (conceptual categorization). However, when presented with two standards (with comparison), children with TD
and IDD demonstrated significant increase in their tendency for matching based on relational concepts, while participants with HFASD did not change their preference and
continued selection based on item matching. When presented with familiar and partially familiar stimuli, there was a significant increase in selection of relational concepts for
children with TD and IDD in the comparison condition, with no difference for children with HFASD.

Conclusions:

Results demonstrate that children IDD and TD were able to benefit from comparisons in learning new relational concepts presented to them as graphic illustrations and used
structural mapping processes to highlight common features for creating new relational concepts. However, children with HFASD did not benefit from the opportunity to
compare between the graphic representations. Thus, children with HFASD continued to base their preferences on perceptual characteristics even in the comparison
conditions. Moreover, in contrast to children with TD and IDD, who benefited from the opportunity given to them to apply existing knowledge for creating conceptual
categories, children with HFASD demonstrated a similar trend regardless of the level of familiarity.

In this, individuals with HFASD were characterized by atypical activity of the structural mapping processing, demonstrating a tendency to perceptual categorization in the
process of concept acquisition, without producing significant benefits from the opportunity to compare different knowledge structures and / or use existing knowledge
structures, for a comprehensive analysis of the connections between structures.

122.012 Concept Identification and Formation in High-Functioning Adolescents with ASD
J. Beck’, J. Shap/etonz, M. South” and M. Solomon®, (1)Brigham Young University, Provo, UT, (2)Duke University, Durham, NC, (3)MIND Institute, Sacramento, CA

Background: Abstraction refers to the ability to find common features across different stimuli. Concept identification involves recognizing patterns of features created by an
external agent. Concept formation is more difficult, requiring independent creation of schemata to organize information. Impairments in concept identification and formation
are theorized to underlie a variety of practical difficulties of individuals with ASD (e.g., failure to generalize learning in one context to a similar, but new context). However,
past research has yielded mixed results, with some finding significant impairment and others finding intact concept identification and formation. Contradictory findings may be
due to differences in assessment methodology. For example, studies utilizing strictly perceptual tasks likely minimized impairmentin ASD, while studies using strictly verbal
tasks likely exaggerated impairment.

Objectives: We sought to use a single task that would allow the evaluation of (1) concept formation relative to concept identification, and (2) verbal concept formation and
identification relative to perceptual concept formation and identification. Also, we sought to explore (3) the relationship between concept identification and formation and
autism symptomatology. We hypothesized that (1) we would replicate previous findings of intact concept identification butimpaired concept formation in ASD (Minshew et al.,
2002); (2) impaired concept formation would be more notable on verbal tasks; and (3) worse impairments would be associated with more severe autism symptoms.

Methods: The sample consisted of 27 high-functioning (FIQ > 80) adolescents with ASD and 27 age (M 14.8 years)- and FIQ (M 102.8)-matched typically-developing
controls. Concept formation and identification abilities were assessed using the Delis-Kaplan Executive Function System (D-KEFS) Card Sorting task. One-way ANOVAs
explored group differences on task performance variables. Partial correlations explored the relationship between task performance and autism symptomatology measured
using the Social Responsiveness Scale (SRS-2). Given the significant correlation between FIQ and every measure of task performance, FIQ was entered as a covariate in all
analyses.

Results: Controlling for FIQ, (1) there was no group difference on tasks requiring concept identification (Sort Recognition; assessor sorts cards); however, there was a small
significant effect of group on concept formation tasks (Free Sort; participant sorts carts) (F(1,51) =4.218, p = .045, r]2 =.02), with the ASD group exhibiting worse performance;
(2) there was no group difference on verbal or perceptual tasks of concept identification and formation; and (3) SRS-2 Total scores (higher scores indicate more severe
autism symptoms) were associated with concept formation (r(54) = -.31, p < .05), but not concept identification (r(54) = -.20, p = .15).

Conclusions: Our findings add to a growing body of research showing a dissociation between concept identification and concept formation in ASD. This dissociation, which
existed after covarying FIQ, suggests that concept formation deficits may underlie impairments across levels of cognitive functioning in ASD. While previous research
demonstrated that a combined measure of concept identification and formation was correlated with autism symptom severity (McLean et al., 2014), our finding that autism
symptoms are significantly associated with only concept formation further strengthens the theoretical significance of concept formation deficits in ASD.

122.013 Differentiating Old from New-but-Similar: Tracking Episodic Memory Profiles in Children with Autism

H. N. Wakeman', M. Rosenberg-Lee’, M. South?, B. Kirwan? and V. Menon’, (1)Stanford University School of Medicine, Stanford, CA, (2)Brigham Young University, Provo,
ut

Background:

Autism spectrum disorders (ASD) are marked by an uneven profile of memory performance; with reports of selective deficits in episodic memory, yet intact semantic memory
(Shalom, 2003). A key feature of successful episodic memory is distinguishing old experiences from similar but distinct new ones, a task thought to require hippocampal
pattern separation (Kirwan et al., 2012). Previous research finds that adults with ASD struggle to correctly differentiate previously seen stimuli from similar yet distinct
distractors (i.e. lures), instead tending to label lures as new (South et al., 2015). Little is known about this crucial memory capacity in children with autism.

Objectives:

In this study, we sought to characterize the ability of children with ASD to distinguish old from new-but-similar items, in multiple contexts.

Methods:

16 children with autism ages 8-11 and 13 age-, IQ-, and gender- matched TD peers completed the Behavioral Pattern Separation Object (BPS-O) and NEPSY-Il Memory for
Designs Delayed (MDD) tasks. The BPS-O is a modified visual object recognition task where items are identified as “old” (i.e. previously seen stimuli), “new” (i.e. stimuli not
previously seen in the context of the experiment) or “similar” (i.e. lures that are similar but not identical to previously presented stimuli). MDD is a standardized spatial memory
task, where participants distinguish between target and distractor designs to recreate a layout of 10 abstract designs after a delay.

Results:

On the BPS-O, children with ASD were less likely to correctly identify lures than TDs (p=0.019), and more likely to call lures “new” (p=.007). While children with ASD
demonstrated unimpaired spatial location performance (p=0.251), they were more likely to incorrectly select distractors on the MDD task than TDs (p=0.039). Among children
with ASD, the number of distractors selected in MDD correlated with performance on BPS-O lure identification, with increased selection of distractors related to lower
performance identifying lures (r=-.57, p=.021). This same correlation was not observed in TD children (r=-.23, p=.449).

Conclusions:

Consistent with studies of adults on the spectrum, our results suggest that difficulty differentiating between old and new-but-similar items may be a hallmark of memory
impairments in children with ASD. Crucially, spatial memory was intact in children with ASD, indicating that not all forms of episodic memory are impaired in this group.
Further, the unique relationship between two distinct measures of lure detection suggests a common origin for this capacity among children with autism, potentially relating to
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hippocampal functioning.

122.014 Do Individuals Diagnosed with Autism Spectrum Disorders Have an Advantage in Real-World Visual Search Tasks?
N. C. Russell, K. G. Stephenson, T. Shuman, A. Ward, L. Peacock, M. South and S. Luke, Brigham Young University, Provo, UT

Background: People diagnosed with Autism Spectrum Disorders (ASD) often perform better than typically developing (TD) individuals in lab-based visual search tasks. This
ability is often attributed to superior bottom-up processing (an ability to discriminate between a target and distractors, related to weak central coherence). However, research
has also suggested that individuals with ASD show difficulties with top-down processing (integrating contextually relevant information to aid search), which may cause
problems in real-world situations. Little is known about whether these differences in the performance of individuals with ASD are also represented in more ecologically valid
visual searches and how this might influence their everyday functioning.

Objectives: We report findings from a real-world scene search study to compare ASD, TD, and Anxious control (ANX) participants. We used eye tracking data to the record the
task performance and search strategy for contextual and non-contextual targets.

Methods: Twenty-five individuals with ASD, 27 TD individuals, and 28 ANX individuals completed two simple visual search tasks. For both tasks, participants had to find a
named object within a real-world scene. In one task, objects were located in contextually-relevant locations; in the other task, the objects were superimposed upon the picture
in a non-relevant position. Each participant completed 41 trials in each condition, each with a unique scene. Eye movements were recorded using an SR Research Eyelink
1000 eyetracker.

Results: All groups performed better in the contextual target condition than the non-contextual condition. In the non-contextual search, the ASD group were less accurate than
the other two groups. However, preliminary analyses indicate that this difference was not significant. For the contextual search, the ASD group were also less accurate. Group
means were significantly different with the ASD group being lower than the other two groups. Reaction time (RT) data suggest that the ASD group were also significantly
slower than the TD and ANX groups in both conditions.

Conclusions: Our preliminary results suggest that a previously proposed advantage for ASD in locating targets without contextual information may be lost when these targets
are contained within real-world scenes. Our ASD group appears to benefit less than both typical and anxious comparison groups, when targets are contextually relevant to
these scenes. Previous research has also suggested that ASD groups may perform faster in some visual search tasks. However, these RT data suggest that, even though
their accuracy was comparable to TD and ANX individuals when finding the non-contextual targets, they took longer to do so. This suggests that the presence of complex
real-world information, whether related to the target they are searching for or not, may interfere with simple visual search and increase difficulty in navigating daily physical
and social interactions.

122.015 Examining the Complex Experiences of Parents of Gifted Students with Autism Spectrum Disorder
L. D. Rubenstein’ and S. M. Wilczynskiz, (1)Educational Psychology, Ball State University, Muncie, IN, (2)Ball State University, Muncie, IN

Background: Parents of students on the autism spectrum often experience higher levels of stress than both parents of typically developing children and parents of students
with other disabilities. This stress can lead to fatigue, strained relationships, and increased levels of anxiety and depression. Understanding and promoting parents’
psychological well-being is essential not only for the parents themselves, but also because they significantly affect their children’s ability to be successful in school and form
stable relationships. While several studies have examined parents of students on the spectrum, little is known about parents of intellectually gifted students on the spectrum.
Objectives: This study aimed to address this gap, guided by the research question, “What are the lived experiences of parents of gifted students on the spectrum?” The
research team used a phenomenological, qualitative design to capture both the nuances of each parent’s experiences and the common themes across experiences.
Methods: The research team recruited participants through a twice-exceptional website, and interested parents contacted the researchers. Thirteen parents participated from
across the United States and Australia. All parents had students who were both identified as gifted and diagnosed on the spectrum. Researchers used an interview protocol
to guide interview sessions. Interviews were recorded, transcribed, and analyzed using an iterative coding approach with two researchers. Following the first analysis, the
parents were provided copies of the findings and given the opportunity to review and comment, thereby adding trustworthiness to the data through the use of a member
checks/respondent validation.

Results: Parents’ experiences illustrated the complexity of raising gifted students on the spectrum. First, parents wrestled with the identification/diagnosis process. Receiving
the labels caused many emotions, ranging from relief to devastation. Because of the extreme asynchronous development within many of these students, some parent's
spouses or family members did not accept the label, causing social conflicts. Beyond the label, parents also struggled to find appropriate educational opportunities for their
children. Either schools would meet students’ social needs with specialized autism support, or schools would address students’ cognitive needs with enrichment
opportunities. Rarely, however, were schools equipped to address both, so parents worked tirelessly to advocate for their children. Additionally, many parents discussed
alienation and judgment from peers, teachers, family, or even strangers. Their children were asked to leave playgroups or schools, and the parents worried their children’s
behavior reflected the parents. Finally, the parents also recognized the joy that accompanies raising such unique children. They enjoyed their children’s interests, sense of
humor, and often, logical view of the world.

Conclusions: This study provides unique insight into the lived experiences of parents of gifted students on the spectrum. While they share some experiences with other
parents of students with exceptionalities, they also face additional challenges, including advocating for services, explaining their child’s asynchronous development to others,
and finding a support system for themselves. The results of this study have the potential to promote empathy from outside individuals and to encourage other parents with
gifted students on the spectrum that they are not alone.

122.016 Examining the Executive Function Profile of Children with Autism, Autism Plus Significant Symptoms of Attention Deficit Disorder, and Typical
Development

S. Faja’, G. Greco? and T. Clarkson®, (1)Boston Children's Hospital/Harvard Medical School, Boston, MA, (2)Boston Children's Hospital, Boston, MA, (3)Boston Children's
Hospital: Harvard Med School, Boston, MA

Background: Attention deficithyperactivity disorder (ADHD) and autism spectrum disorder (ASD) are very common early onset neurodevelopmental disabilities. ADHD co-
occurs in 28-53% of children with ASD (Sinzig et al., 2009, Simonoff et al., 2008; Leyfer et al., 2006). Executive function (EF), or the ability to manage complex or conflicting
information in the service of a goal, is significantly impaired in both ASD and ADHD. EF encompasses inhibition, shifting and working memory by mid childhood. Executive
function impairments are particularly problematic because poor EF is related to: (1) lower academic performance, and (2) higher rates of aggression and disruptive behavior.
In 2013, the DSM-5 first permitted the dual diagnosis of ASD and ADHD. As a result, there is relatively little information about the behavioral profiles of children with both
disorders in contrast to ASD alone.

Objectives: To examine the executive function profile of 7 to 11-year-old children with ASD, ASD+ADHD and typical development.

Methods: To date, participants include 20 children with ASD, 8 children with ASD+ADHD and 33 children with typical development (TD) all between 7-11 years of age.
Enrollment of children with ASD is ongoing. ASD was confirmed via the ADOS-2 and ADI-R. Symptoms of ADHD were measured via the Child Behavior Checklist (CBCL).
The three groups did not differ on age, sex, verbal IQ, or performance IQ. Executive function was measured by four separate tasks, each completed using a laptop computer:
The Color-Word Stroop and the Child ANT Flanker Task measured inhibition of interfering information, the Change Task assessed inhibition of responses and set-shifting,
and the Backward Digit Span Task examined verbal working memory skills.

Results: For the two measures of inhibition that involved suppressing interfering information (Stroop and Flanker), the overall effect of group approached significance
(ps=.086). The groups significantly differed on the inhibitory measure that required suppression of a dominant response (Change Task), F(2,53)=7.96, p=.001 (ASD+ADHD <
ASD, TD). Shifting (Change Task) also differed by group, F(2,54)=5.23, p=.008 (ASD < ASD+ADHD, TD). Finally, groups differed in verbal working memory skills,
F(2,58)=5.57, p=.006 (ASD+ADHD < ASD, TD).

Conclusions: We found that children with ASD+ADHD were distinguished from children with TD and ASD alone using a behavioral battery of EF tasks by measures of
inhibition of dominant responses and working memory. Children with ASD were distinguished by a measure of shifting. Results suggest that the type of inhibitory task
demands may be particularly informative in distinguishing children with ASD from children who have both ASD and ADHD. Additionally, results suggest that other EF
domains such as working memory and shifting contribute to the unique profile of ASD versus ASD+ADHD.

122.017 Executive Function Deficits Are Associated with ADHD Symptoms Whilst Theory of Mind Is Associated with ASD Symptoms in Adolescents with ASD

S. Lukito, C. Jonesz, A. Pickles®, G. Baird®, F. Happe’5, T. Charman® and E. Simonoff, (1)Child & Adolescent Psychiatry, Institute of Psychiatry, Psychology and
Neuroscience, King's College London, London, United Kingdom, (2)School of Psychology, Cardiff University, Cardiff, United Kingdom, (3)Institute of Psychiatry, Psychology &
Neuroscience, King's College London, London, United Kingdom, (4)Guy's and St Thomas' NHS Foundation Trust, London, United Kingdom, (5)Social Genetic and
Developmental Psychiatry, Institute of Psychiatry, Psychology & Neuroscience, King's College London, London, United Kingdom, (6)Institute of Psychiatry, Psychology and
Neuroscience, King's College London, London, United Kingdom

Background: Individuals with autism spectrum disorder (ASD) have high levels of attention-deficits/ hyperactivity disorder (ADHD) symptoms, although the reasons for this
are unknown. ASD is often linked to deficits of theory of mind (ToM), i.e., the ability to mentalise or understand others’ mind; and of executive functions (EF), i.e., the capacity
for self-control. In contrast, ADHD has been associated with impairments of EF, and to a lesser extent, ToM. The relationships among these factors in the ASD population are
the focus of this study.



18

19

Objectives: We build a working model of the associations among EF, ToM and symptoms of ASD and ADHD in adolescents with ASD.

Methods: We investigated a population-based cohort of 100 adolescents with ASD (the Special Needs and Autism Project — SNAP), aged 14-16 years and full scale IQ=50.
Structural equation modelling was used to model the relationships between EF, ToM and ASD or ADHD symptom levels. Measures of inhibition (TEA-Ch Opposite Worlds),
planning (drawing task), switching (Trail Making Test and card sorting task), and working memory (Backward Digit Span) indexed EF; while measures of mentalising (the
Frith-Happe Animated Triangles, Strange Stories, Reading the Mind in the Eyes) indexed ToM. All neurocognitive assessments took place at 14-16 years. ADHD symptoms
were indexed by the parent-rated Strengths and Difficulties Questionnaire (SDQ) hyperactivity subscale (14-16 years) and teacher-ratings of SDQ (10-12 years), parent-rated
Profile of Neuropsychiatric Symptoms (PONS) ADHD (14-16 years), and DSM-IV ADHD symptom counts from structured diagnostic interviews with parents (10-14 years).
ASD symptoms were indexed by the algorithm scores of Autism Diagnostic Interview-Revised (ADI-R) and Autism Diagnostic Observation Schedule (ADOS), both from 10-12
years, and the parent-reported Social Responsiveness Scale (SRS) from 14-16 years. To account for shared sources of information, a parental-rating latent factor was
constructed using a subset of the ASD and ADHD symptom measures (ADI-R, SRS, parent-rated SDQ, PONS, and ADHD symptom counts).

Results: The final model reached acceptable fit (}2[81] = 101.7, p = .06; CFl = .94; TLI = .92; RMSEA = .051). EF deficits were associated with ADHD symptoms (standardized
coefficient = .47), and not with ASD symptoms, while ToM deficits were associated only with ASD symptoms (standardized coefficient = .74). The EF and ToM latent factors
were significantly correlated (standardized coefficient = .56). Prior to including a parent rating factor, a significant correlation was found between ASD and ADHD symptoms
(standardized coefficient = .63). However, this model had an overall poorer fit than the present and the correlation between the ADHD and ASD factors became non-
significant after including the parent rating factor, which suggests that the association between the two symptom domains was due to a shared parental rating effect.
Conclusions: ADHD symptoms in individuals with ASD are specifically associated with EF deficits. This is consistent with the finding of EF deficits in those with ADHD alone.
Our findings would benefit from replication in samples of individuals with pure ASD, ADHD and combined ASD-ADHD profiles to better understand whether this represents a
shared underlying factor for observed co-occurrence.

Final Model of the Relationships among EF, ToM, and ASD and ADHD
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Note: Abbreviations of neurocognitive measures: CS = Cardsort, TMT = Trail-making, OW = Opposite worlds, BDS = Backward Digit
Span, PD = Planning/drawing task, AT = animated triangle, PH= Penny Hiding, RMET=Reading the Mind in the Eye Tasks, EF=Executive
Function, ToM=Theory of Mind. Abbreviations for ASD or ADHD measures: ADOS =Autism Diagnostic Observation Schedule Total
Score, ADI-R=Autism Diagnostic Interview-Revised, SRS=Social Responsiveness Scale, DSM = Diagnostic and Statistical Manual of
Mental Disorders symptom numbers, SDQ ADHD=Strengths and Difficulties Questionnaire ADHD domain, PONS ADHD=Profile of
Neuropsychiatric Symptoms ADHD domain. The prefix p on these behavioural measures indicates parent-based reports whereas the prefix
t on the SDQ indicates a teacher-based report. Adding the latent factor Parent isolates the parental-reporting effect resulting in increased
loadings of ADOS on the ASD factor and tSDQ ADHD on the ADHD factor. Significant levels * p < .05, #* p <.01, and *** p < 001

122.018 Executive Function in Autism: A Systematic Review and Meta-Analysis

A. M. Nader’, V. D. Therien?, M. E. Leclerc®, Z. Khalladi®, S. Grot®, D. Luck® and I. Souliéres’, (1)Psychology, University of Quebec at Montreal, Montreal, QC, Canada,
(2)Psychology, University du Québec a Montréal (UQAM), Terrebonne, QC, Canada, (3)Centre de recherche de I'Institut universitaire en santé mentale de Montréal,
Montréal, QC, Canada, (4)Bishop University, Montreal, QC, Canada, (5)Centre de recherche de I'Institut universitaire en santé mentale de Montréal, 7331, rue Hochelaga,
QC, Canada, (6)Psychiatry, University of Montreal, Montréal, QC, Canada, (7)University of Quebec in Montreal, Montreal, QC, Canada

Background: Executive function (EF) is an umbrella term for functions such as working memory, impulse control, planning, mental flexibility and fluency. Deficits in EF are
common in autism but not presentin all individuals. Numerous studies investigated EF among the spectrum but have yielded varying findings according to the age of the
participants and the type of task used (Hill, 2004). Some studies revealed global deficits in overall functions, some more specifically in planning and flexibility (Ozonoff et al.,
1999) while some indicated no difference with typically developing (TD) individuals (Russell, 1999). Furthermore, greater deficits seem present in children compared to
adults (Happé, 2006). The nature of EF difficulties in autism remains unclear due to an important heterogeneity among previous results and the lack of systematic review.
Objectives: The main goal of this meta-analysis was to determine the pattern and magnitude of executive deficits in autism spectrum disorder.

Methods: A systematic literature search was performed (PubMed, PsycINFO; 1970-2015) using key word such as “autism”, “ASD”, “PDD”, “Asperger”, “working memory” and
“executive function”. A total of 1770 studies were identified. 100 cognitive behavioural studies met the inclusion criteria (presence of an age and IQ-matched control group;
FSIQ=70; use of standardized test), involving 2706 ASD and 2778 typically developed (TD) individuals. Results were analyzed with comprehensive meta-analysis software
according to the different executive functions (inhibition, flexibility, planning / organization, fluency and working memory) for ASD and TD individuals. Effect sizes were
calculated (Cohen’s d, standardized mean difference) for each executive function and supplementary analysis were computed for each type of measure and more recurrent
test used.

Results: Analyzes showed inferior results for autistic individuals, relative to TD individuals, in all areas of executive functions (d = 0.25 to 0.54; all p <.001). ASD individuals
showed the strongest and most consistent difficulties in set-shifting and planning (d = respectively 0.54, 0.49, both p <.001). Significantly lower performances in working
memory are found exclusively in visuospatial tasks (d=0.25, p=.001), notin verbal working memory tasks. Lastly, moderate group differences were found on measures of
inhibition (d = 0.45, p <.001) and fluency (d= .46, p<.001) relative to controls. Data analysis is still undergoing for the effect of intellectual level and the developmental aspect.
Conclusions: This systematic review reveals that while autism is associated with global executive difficulties, executive function difficulties are most consistent for measures of
planning and mental flexibility. A better understanding of the executive functions profile of autistic individuals will support 1) a better understanding of the nature of some
symptoms seen in autism and 2) development of appropriate intervention and educational strategies, especially since the development of executive functions in autism
seems to follow a different pathway. However, detailed research is needed to define the role of some comorbidities in the autism spectrum executive profile, especially the
role of ADHD.

122.019 Externalizing Behaviors, Attention Shifting, and ADHD Symptoms in Young Children with ASD
E. F. Geib', H. Dauterman®, W. Mason’, R. Bowler® and B. Wilson', (1)Clinical Psychology, Seattle Pacific University, Seattle, WA, (2)Seattle Pacific University Department of
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Clinical Psychology, Seattle, CA, (3)Seattle Pacific University, Seattle, WA

Background:

Children with autism spectrum disorder (ASD) often present with comorbid and clinically significant attention deficithyperactivity disorder (ADHD) symptoms, which resultin
higher rates of externalizing problems (Simonoff et al., 2008; Yerys et al., 2009). Research is attempting to outline the deficit profiles of children with ASD and ADHD.
Executive functioning impairment, specifically attention shifting deficits, has been hypothesized as one such deficit (Corbett, Constantine, Hendren, Rocke, & Ozonoff, 2009).
Further, deficits in attention shifting are hypothesized to partially explain the risk for increased externalizing problems in children with ASD and ADHD (Lawson et al., 2015).
Objectives:

We hypothesized that children with ASD would exhibit higher levels of externalizing behaviors than typically developing (TD) children and that this relation would be partially
explained by their attention shifting ability. Additionally, we hypothesized that the link between diagnostic status and attention shifting would be conditional on their level of
ADHD symptomatology.

Methods:

Participants were 162 children (3 to 6 years), their parents, and teachers. Sixty-nine children were diagnosed with ASD and ninety-three were TD. The Behavioral
Assessment System for Children — Second Edition (BASC-2; Reynolds & Kamphaus, 2004) and the Child Behavior Questionnaire (CBQ; Rothbart, Ahadi, & Hershey, 1994)
were completed by teachers to assess externalizing behaviors and attention shifting respectively. Parents completed the Conner’s Parent Rating Scale (CPRS-R-S; Conners,
1997) to assess ADHD symptoms.

Results:

A moderated-mediation analysis was conducted using PROCESS (Hayes, 2013) to examine the conditional indirect effects of diagnostic status (ASD vs. TD) on externalizing
behaviors through attention shifting, as moderated by ADHD symptomology on the alpha pathway. Findings revealed support for a full moderated-mediation model. Attention
shifting skills, which were lower in the ASD group compared to the TD group, significantly mediated the relation between diagnostic status and externalizing problems at low
(t=7.70, SE=1.76, Cl=4.22 — 11.28) and mean levels of ADHD symptoms (t=5.13, SE=1.22, C/=2.93 — 7.67). However, at high levels of ADHD symptoms, attention
shifting no longer accounted for the relation between diagnostic status and externalizing symptoms (t=2.55, SE=1.89, C/=-0.73 — 6.62).

Conclusions:

Our findings suggest that ADHD symptoms moderate the relation between diagnostic status and externalizing behaviors through attention shifting skills. At low and mean
levels of ADHD symptoms, children with ASD had worse attention shifting skills than their TD peers, partially accounting for their elevated rates of externalizing problems.
However, at high levels of ADHD symptoms, attention shifting no longer explained the relation between diagnostic status and externalizing problems. These results help to
clarify the executive functioning profile of children with ASD. Attending to and shifting between relevant stimuli in their environment appears to be a marked deficit for these
children, likely impacting their abilities to regulate their behavior. Attentional training targeting these skills may offer productive avenues for intervention to reduce
externalizing problems in children with ASD.
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122.020 Facial Affect Recognition in Autism, ADHD and Typical Development

S. Berggren’, A.C. Engstr6m2 and S. Bolte®, (1)Karolinska Institutet, Stockholm, Sweden, (2)BUP Sédertélje, Child and Adolescent Psychiatry Stockholm,, S6dertélje,
Sweden, (3)Department of Women'’s and Children’s Health, Pediatric Neuropsychiatry Unit, Karolinska Institutet, Stockholm, Sweden

Background:

Autism spectrum disorder (ASD) and Attention-Deficit Hyperactivity Disorder (ADHD) have been associated with explicit facial affect recognition (FAR) alterations, but
comparative studies are scarce.

Objectives:

This study examined FAR accuracy and response times for overall and specific basic emotions FAR performance in whole face and eye-region stimuli.

Methods:

FAR was assessed in carefully matched samples of participants with ASD (n=35), ADHD (n=32) and typical development (n=32), taking into account possibly mediating
effects of attentional functions and social communication problem severity. Results: Compared to TD, the ASD group performed less accurate and showed longer response
times for general and specific FAR in both types of stimuli, mostly driven by problems in neutral and happy face identification. There were few differences between ASD and
ADHD, and no differences between ADHD and TD. Cognitive distractibility explained a substantial proportion of variance of FAR performance in ASD and ADHD. Social
communication problem severity and cognitive impulsivity had no impact on FAR performance. Conclusions: Findings confirm FAR alterations in ASD, but not ADHD, and
endorse mediating effects of certain attention functions. FAR training seems clinically meaningful in ASD. Future studies should include control for visual attention, facial
configuration skills, use naturalistic FAR material and also investigate implicit FAR.

Results:

Partial correlations between cognitive distractibility and face and eye test FAR accuracy and response time were essentially null associations for the TD group (r=-08 to .07,
p>.70), but partly significantly negative in ASD and ADHD. In ASD, face and eye FAR accuracy was negatively correlated with cognitive distractibility (r=-.34 & -.44, p<.04). In
ADHD, face and eye FAR accuracy and eyes test response time was negatively correlated with cognitive distractibility (r=-.31 to -.33, p<.05). Eye and face FAR accuracy and
speed correlated highly negatively in TD (r=-.66 & -.73, p<.001) and ASD (r=-.60 & -.76, p<.001), but notin ADHD (r=-.15 & -.16, p=.75). Interestingly, in the ASD group,
performance on the eyes test correlated negatively quality of eye contact on the ADOS (r=-.38, p =.02).

Conclusions:

In this study of explicit FAR, we found significant general and specific FAR difficulties in ASD for different stimuli regarding accuracy and response time, compared to TD, only
few differences between ASD and ADHD, and no differences between ADHD and TD. Cognitive distractibility explained a substantial proportion of variance of FAR
performance in ASD and ADHD. Future studies should aim to investigate FAR in ASD and ADHD using a model also integrating visual attention, facial configuration skills as
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predictors as well as naturalistic FAR material and implicit FAR as dependent measures.

122.021 Impact of Autism Diagnosis on Neural Systems of Nonverbal Fluid Reasoning in Adolescent Male Monozygotic Twins

L. Kalbfleisch’, J. Roberts® and A. Loughan‘?, (1)Pediatrics, The George Washington University School of Medicine and Health Sciences, Washington, D.C., DC, (2)Johns
Hopkins University School of Medicine, Baltimore, MD, (3)Virginia Commonwealth University School of Medicine, Virginia Commonwealth University School of Medicine, VA

Background: Characterizing neural trajectories of fluid reasoning in special populations (including gifted) and in neurotypical children will sharpen our understanding of the
influence of reasoning on the acquisition of a range of intellectual skills and talents. This skill is one of those enhanced or preserved at certain high levels of function in autism
(Soulieres et al., 2009). Matrix reasoning, an identified construct of intelligence, has been acknowledged as a chief marker of changes in crystallized abilities, in addition to
changes seen within real-world contextual thinking when you have enough information but not sufficient time to make decision (Kalbfleisch, Van Meter, and Zeffiro, 2006),
and in academic settings including quantitative ability, declarative knowledge, and reading (Ferrer et al., 2009; Soulieres et al., 2009; Wright et al., 2008). Matrix reasoning
tests have also been shown to better identify giftedness (i.e. intellectual aptitude in disadvantaged populations) at higher rates than culturally biased traditional intelligence
tests (Naglieri, 1997). Furthermore, aspects of metacognitive ability are untouched in twice exceptional children with autism (Kalbfleisch & Loughan, 2011).

Objectives: The present study investigated the impact of two types of autism diagnoses (high-functioning autism versus Asperger’s syndrome) on fluid reasoning (Ferrer,
O’Hare, & Bunge, 2009; Kalbfleisch, Van Meter, & Zeffiro, 2006; Wright, Matlen, Baym, Ferrer, & Bunge, 2008) in a pair of adolescent male monozygotic twins. We report
psychometric, behavioral, and neuro-functional differences of fluid reasoning assessed with a novel matrix reasoning task in the pair who presented as volunteers for an
ongoing study of higher-level cognition in children with high-functioning autism. We report them here as a separate case due to their genetic identity, which lends an
opportunity to examine demonstrative functional consequences of autism diagnosis on fluid reasoning.

Methods: We evaluated the impact of autism diagnosis on neural systems of nonverbal fluid reasoning in adolescent male monozygotic twins, age 16.3 years, using
psychometric (WISC-IV, BRIEF) and functional neuroimaging methods utilizing a novel matrix reasoning task.

Results: Twin with high-functioning autism (HFA) displayed lower Full Scale IQ resulting from decreased verbal aptitude and clinically significant executive function deficits
compared to the twin with Asperger’s (ASP). Twins displayed comparable behavioral accuracy and speed during fluid reasoning. Conversely, neural systems in ASP
correlated with right medial frontal cortex, posterior cingulate gyrus, and precuneus. Neural systems in HFA correlated with right superior and middle frontal gyri, right
superior temporal gyrus and bilateral precuneus.

Conclusions: These functional results coincide with brain structure changes that currently define differential conditions on the autism spectrum in the medical literature. Our
findings potentially demonstrate the functional consequences of differences in verbal ability and executive function in twins with two forms of autism. Furthermore, this
approach presents a format for exploring the nature of twice exceptionality within a larger framework for mapping atypical brain development. We consider implications for the
role of intelligence in the context of preserved and enhanced fluid reasoning ability in autism that leads to the presence and expression of certain talents and skills,
sometimes described as twice exceptionality.

122.022 Implicit Processing of Category Information in Autism

0. E. Parsons’ and S. Baron-Cohen?, (1)University of Cambridge, Cambridge, England, United Kingdom, (2)Autism Research Centre, University of Cambridge, Cambridge,
United Kingdom

Background: Statistical learning in low-level contexts is intact in autism. However, statistical learning in more complex contexts has not yet been investigated in autism. The
tendency to generalize is reduced in autism and could lead to over-specificity in category formation. Statistical learning also operates at the semantic categorical level in the
typical population. If statistical learning is atypical in autism in higher-level contexts, such as at the categorical level, then we should expect atypical predictive ability in
individuals with autism.

Objectives: (1) To investigate whether individuals with autism implicitly process statistical regularities occurring in complex images to the same extent as typically developing
individuals. (2) To assess whether learning occurs when these regularities are at the level of the semantic category.

Methods: 40 male adults with autism and 40 male controls (matched for age and IQ) took part. Participants were exposed to image streams consisting of natural scenes. The
order of image presentation was dictated by a deterministic underlying structure based on the semantic categories of the scene images (e.g., images of mountain ranges
would always be followed by images of bathrooms). Participants were randomly assigned to one of two conditions where the underlying structure occurred at the level of the
individual image or occurred at the level of the image categories. In the first condition a single image was used to represent each semantic category. However, in the second
condition a novel image was presented for each incidence of a particular semantic category. Thus statistical learning could occur in the first condition without attending to the
semantic category, but not in the second condition. A cover task was used to ensure participants did not explicitly attend to image-order. A forced two-choice paradigm was
then used to assess participant’s ability to correctly identify images occurring in the correct order over foil sequences.

Results: Individuals with autism showed equal performance to controls when the underlying structure was based on individual images. This suggests that individuals with
autism do not show any impairment in implicit learning even when the stimuli used are complex, real-world images. However, performance in the autism group was below
controls when the structure occurred at the semantic level of the category.

Conclusions: Individuals with ASC do not automatically process complex images in the same way as controls. Specifically, the semantic context of images is not processed
as much in people with autism compared to controls. This may reflect their greater attention to detail. These findings have implications for how environmental regularities are
processed and for learning, in individuals with autism.

122.023 Individual Differences in Executive Function Are Predictive of Autistic Children's School Readiness

L. Kenny', H. Lichwa', E. Kiaric', J. L. Brede', R. McMillin" and E. Pellicano’-2, (1)Centre for Research in Autism and Education (CRAE), UCL Institute of Education,
University College London, London, United Kingdom, (2)School of Psychology, University of Western Australia, WA, Australia

Background: Long-term follow-up studies show that the developmental outcomes of autistic people are highly variable, even for individuals at the more able end of the
autism spectrum. While some individuals go on to live independently, the majority fail to attain full-time employment or to enjoy fulfilling friendships. Explaining this variability
is of critical import: to discover why developments take place in some areas and notin others, and especially in some children and not in others. One potential source of this
variability may be autistic children’s emerging executive function (EF): a set of higher-order processes, closely associated with the prefrontal cortex, which are necessary for
regulating and controlling behaviour. EF is a promising candidate not least because poor EF is well documented in autism but also because research in typical development
indicates that well-regulated EF (1) helps to shape young children’s social awareness, (2) is predictive of pre-schoolers’ school readiness and academic achievement and (3)
is amenable to intervention. Furthermore, research has demonstrated longitudinal links between EF and another core neurocognitive function impaired in autism — theory of
mind.

Objectives: The present study investigated the relationship between emerging executive abilities and school readiness in pre-school children with and without autism.
Further, we examined the extent to which individual differences in executive skills were associated with a child’s readiness for school in autism and typical development alike.
Methods: 30 preschool children on the autism spectrum (M age = 4.44 years; SD=1.02) and 30 typical children (M= 4.42 years; SD= .88), matched for age and ability, were
assessed on a battery of tasks measuring components of EF, including set-shifting, working memory and inhibition, and school readiness (indexed by performance on the
Bracken School Readiness Scale).

Results: Compared to typical children, autistic children performed significantly lower on the School Readiness Composite score, F(1,58) = 8.13, p =.006 and the School
Readiness Social subtest, F(1,58) = 63.46, p <.001. Children on the autism spectrum also had more difficulty with set-shifting, F(1,58) = 34.26, p <.001, working memory,
F(1,58) =380.72, p < .001 and inhibition, F(1,58) = 13.20, p=.001. Additionally, and in line with our predictions, individual differences in autistic children’s EF skills, especially
in spatial working memory, were related to variation in their school readiness, just like they were in typically developing children

Conclusions: The findings from this cross-sectional study provide further support for the potential role of EF in explaining the variability in autistic children’s functional
outcomes, in this case, their readiness to learn at school. Intervention programmes to boost EF development in preschool children with autism — especially those that
‘exercise’ EF or rely on implicit rather than explicit instruction of such skills — should be a key priority for future research.

122.024 Investigating Potential Biases in Self-Evaluations of Reading and Math Performance By Individuals with ASD, ADHD, and Typical Development

J. B. McCauley'2, M. C. Zajic®, H. K. Schiltz?, L. E. Swain-Lerro®, M. A. Harris?, T. Oswald’, N. S. Mcintyre®, K. Trzesniewski?, P. C. Mundy* and M. Solomon®, (1)University
of California at Davis MIND Institute, Sacramento, CA, (2)Human Development, University of California at Davis, Davis, CA, (3)University of California at Davis MIND Institute,
Davis, CA, (4)Education and Psychiatry, University of California at Davis, Sacramento, CA, (5)MIND Institute, Sacramento, CA

Background: Self-evaluative abilities for academic competence are critical for student success. Biased self-evaluations have the potential to prevent children and
adolescents from knowing when they need to work harder, and or get help from their teachers. Researchers have examined overly optimistic self-ratings of competencies,
referred to as positive illusory biases (PIB), by comparing self-rated ability to performance. There is some evidence youth with autism spectrum disorder (ASD) and Attention
Deficit Hyperactivity Disorder (ADHD) demonstrate PIB when assessing abilities on laboratory tasks. However, it is unclear if PIB occurs when children with ASD rate their
abilities more generally on perceptions of their academic abilities in reading and math, and whether these biases are associated with self-esteem, implying they serve a self-
protective function.
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Objectives: To answer these questions, we: (1) examined the extent to which youth with ASD, ADHD and typical development (TYP) displayed PIB when making self-
assessments of their reading and math achievement; and (2) tested whether there was a positive association between PIB and self-esteem, suggesting the biases are self-
protective.

Methods: 98 youth, aged 9 to 17 (see Table 1), were administered assessments of their perceptions of their reading, and math abilities, and their general self-esteem using
subscales from the Marsh SDQ (Marsh, 1992). Actual math ability was assessed with the Numerical Operations and Problem Solving subtests from the Wechsler Individual
Achievement Test, 3rd edition (WIAT-III; Pearson, 2009). Reading fluency and comprehension was assessed using the Gray Oral Reading Tests, 5th Edition (GORT-V;
Wiederholt & Bryant, 2012). Subtracting z-scored performance scores from z-scored self-rated abilities, we quantified the amount of bias to examine if positive biases were
related to self-esteem. Bivariate correlations were performed using SPSS 22.

Results: All groups showed significant positive associations between self-rated ability on math and performance on WIAT-IIl Numerical Operations (Pearson’s rranged from
.36 10 .65). The ASD group did not, however, exhibit a similar relationship between their math self-ratings and WIAT-IIl Problem Solving (r(35)=.16, p=.34). Additionally, the
ASD group did not show a positive association between self-rated reading ability and performance on fluency (1(37)=.06, p=.70) or comprehension (r(37)=.09, p=.58), and the
ADHD group had an association between self-rated reading ability and fluency, but not comprehension (r{23)=.23, p=.26). On the contrary, the TYP group showed significant
associations between self-rated abilities and performances in each domain. Finally, there was a significant positive association with self-esteem and positive bias scores in
the reading domain in the ASD group (1(37)=.33, p=.04), suggesting that the function of positive biases may be self-protective for this group.

Conclusions: These results indicate that youth with ASD may be evaluating their math abilities in relation to arithmetic rather than problem solving ability, suggesting that
they may need extra help identifying all abilities relevant to math. In addition, youth with ASD, and to some extent youth with ADHD, are not making accurate appraisals of
their reading ability, but there is evidence that these biases are self-protective. Future work should develop self-assessments that help support these abilities for individuals
with ASD.

Table 1
Sample Characteristics

ASD (n=39) TYP (a=34) ADHD (n=25
Males (%) 33 (85%) 22 (65%) 18 (72%)
Females (%) 6 (15%) 12 (35%) 7 (28%)
Chronological Age (SD)
12.75(2.22) 12.82 (2.26) 13.01¢2.20)
Verbal 1IQ (SD) 96.97 (15.62) 110.56 (14.44) 100.96 (14.75)
Nonverbal IQ (SD) 104.41(15.57) 117.06 (15.04) 100.68 (15.10)

Full-Scale 1Q (SD)

100.48 (13.91)

115.59 (13.83)

100.96 (15.04)

ADOS-2 Total

10.46 (2.87)

NA

3.48 (3.88)

ADHD Comearbidity 8 (21%) NA NA

122.025 Latent Profile Analysis Reveals Distinct Executive Function Profiles Across Children with ASD and ADHD

D. R. Dajani’, M. B. Nebel?:3, S. H. Mostofsky” and L. Q. Uddin®, (1)University of Miami, Miami, FL, (2)Department of Neurology, Johns Hopkins School of Medicine,
Baltimore, MD, (3)Center for Neurodevelopmental and Imaging Research, Kennedy Krieger Institute, Baltimore, MD, (4)Johns Hopkins School of Medicine, Baltimore, MD,
(5)University of Miami, Coral Gables, FL

Background:

Executive functions (EF), the mental control processes necessary to carry out goal-directed behaviors (Denckla, 1994), are impaired in both autism spectrum disorder (ASD)
and attention deficithyperactivity disorder (ADHD). Although studies have attempted to delineate specific executive dysfunction profiles that discriminate ASD from ADHD
(e.g., Sergeant et al., 2002), the high comorbidity of ADHD diagnoses in those with ASD (30%) complicates matters. As an alternative to considering DSM-based diagnoses,
the scientific community is moving towards a neurobiological assignment of cognitive dysfunction in a manner consistent with the Research Domain Criteria (RDoc) put
forward by NIMH (Insel, 2010).

Objectives:

The aim of the current study is to delineate subgroups of children based on patterns of EF strengths and deficits, or “EF profiles”. We investigated a mixed group of typically
developing (TD, 45%) children, children with an ASD diagnosis (4%), children with an ADHD diagnosis (29%), and ASD with comorbid ADHD (22%).

Methods:

A latent profile analysis was calculated using MPlus, with 10 indicators of executive function (8 subscales from the parent-report of the Behavior Rating Inventory of Executive
Function (BRIEF; Gioia, 2002), the statue subscale of the Developmental Neuropsychological Assessment (Korkman & Kemp, 1998), and the backward digitspan subscale of
the Wechsler Intelligence Scale for Children- IV (Wechsler, 2004)). Together, these indicators measure inhibition, shifting, working memory, and planning/organizing.
Participants included 207 children (Females: N = 45) ages 8-13 years (M= 9.98, SD = 1.22) with average full-scale IQ (M= 109.55, SD = 13.76).

Results:

The model that best fit the data contained three classes (entropy:.92; Lo, Mendell, Rubin LRT for 3 v 2 classes: 234.95, p = .02). The first class (N = 88) had overall above
average executive functions (“superior”). The second class (N = 57) had slightly below average scores on all of the EF indicators (“middle”). The third class (N =61) had
overall the poorest executive function, which was below average for their age (“low”). Interestingly, these classes did not reproduce the groups based on clinical diagnosis.
Most TD children were in the “superior” class (89%), while the majority of ADHD children were split between the “middle” (47%) and “low” (46%) classes. Similarly, children
with ASD were primarily in the “low” class (63%), with 35% in the “middle”. EF classes predicted robust phenotypic differences between children. Specifically, the EF classes
accounted for unique variance, over and above diagnosis, in anxiety and depression (R? = .56, R? change=.04, p=.001), social problems (R® =.73, R® change=.07, p < .001),
attention problems (R%=.79, RZ change=.08, p < .001), and aggressive behavior (R? =.58, RZ change=.10, p < .001).

Conclusions:

Using an RDoc framework, the present study examined EF in a mixed group of TD children and children with neurodevelopmental disorders. Importantly, the EF classes that
emerged from latent profile analysis predicted variance in behavioral problems unique from diagnosis. Future studies should validate these EF classes biologically by
investigating whether unique brain-based markers for EF dysfunction can be determined.

122.026 Links Between Hyperfocused Attention, Pupillometry, and the Locus Coeruleus Across the Broader Autism Phenotype
A. S. DiCriscio and V. Troiani, Geisinger Autism & Developmental Medicine Institute, Lewisburg, PA

Background:

Pupillometry measures changes in pupil dilation, which are tightly linked with activity in the Locus Coeruleus (LC). The LC controls baseline arousal as well as stimulus-
locked, or “phasic”, responses that focus attention in response to environmental cues. More specifically, a phasic LC-NE response is thought to induce a more strategic visual
discrimination filter, which serves to restrict information processing to only the most relevant locations. Atypical attention has frequently been reported in autism spectrum
disorders (ASD). In particular, individuals with ASD sometimes demonstrate superior performance in visual search and block design tasks, relative to age and IQ matched
peers. One hypothesis suggests a ‘hyperphasic’ LC underlies heightened visual discrimination abilities and the inflexibility and hyperfocused attention that leads to restricted
interests presentin ASD.

Objectives:
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The purpose of the current study was to critically test the relationship between performance on tasks requiring focused attention, traits associated with the Broader Autism
Phenotype (BAP), and the link to the LC via pupillometry.

Methods:

Experiment 1: We used phenoytype and genotype data collected through the Simons Variation in Individuals Project (SVIP; www.simonsvipconnect.org) to examine the
relationship between symptoms of the BAP and performance on visual discrimination tasks in 16p11.2 probands with a confirmed de novo deletion (del) or duplication (dup)
(N=26; 15 males; mean age = 4.8+1.5), a copy number variant (CNV) known to increase the risk for ASD.

Experiment 2: We designed a Navon Figures eyetracking paradigm (i.e. large letter composed of small letters), requiring an individual to vary only the information attended to
within an image. This controlled for low-level visual features such as luminance that impact pupil changes. Participants were healthy young adults (N=49; mean age =25.2).
Results:

Experiment 1: In children with 16p11.2 syndrome, average scores on a block design task were directly related to average scores on the Broader Autism Phenotype
Questionanire (BAP-Q) (r=0.42, p<0.03). These results confirm a relationship between heightened visual discrimination abilities and the BAP.

Experiment 2: Participants display larger changes in task evoked pupil response when identifying local information (smaller letter) within objects relative to global information
(larger letter) (p<0.001). We also show a relationship between relative change in pupil diameter (Local:Global conditions) and behavioral measures associated with the BAP,
specifically the rigidity subscale, which measures flexibility and preoccupation with details (r=0.58, p<0.003). This effect was specific to stimulus-locked (‘phasic’) responses
and was not linked to baseline pupil diameter.

Conclusions:

This work represents the first characterization of the specificity in phasic pupil response and the relationship with the BAP and suggests that mechanisms that control the
earliest parts of visual selection are associated with autism traits. Ongoing data collection will characterize the pupil responses in children with 16p11.2 syndrome.

122.027 Metacognitive Awareness of Facial and Vocal Affect in Higher-Functioning Children and Adolescents with Autism Spectrum Disorder
C. McMahon', R. Schat?®, J. Hauf?, A. MerrilP and T. Otero®, (1)Hamilton College, Clinton, NY, (2)indiana University - Bloomington, Bloomington, IN

Background:

Metacognition is one’s ability to monitor and assess one’s own task performance (e.g., Jacobs & Paris, 1987). Two previous studies (McMahon et al., 2015; Sawyer et al.,
2014) have examined metacognition of facial affect identification in individuals with Autism Spectrum Disorder (ASD). In McMahon et al. (2015), children and adolescents
with ASD were impaired in metacognition relative to a comparison group; in Sawyer et al. (2014), adults with ASD did not show evidence of a metacognitive impairment,
although a mild impairment in metacognitive control was observed.

Objectives:

The objective of this study was to assess metacognition of facial and vocal affect in children and adolescents with ASD. To the authors’ knowledge, this is the first study to
examine metacognition of vocal affect in individuals with ASD.

Methods:

Children and adolescents (ages 9-17) with typical development (n = 10) and ASD (n = 14) participated in this study. There were no significant differences between diagnostic
groups on age, #(22) = -1.20, p = 0.24, verbal IQ, #22) = 1.74, p = 0.10, performance 1Q, #(22) = 1.29, p = 0.21, or gender, x2 (1, N=24) = 0.97, p = 0.32. Participants completed
the Diagnostic Analysis of Nonverbal Accuracy 2 (Baum & Nowicki, 1997; Nowicki & Carlton, 1993); they were asked to determine the affect of 24 faces and 24 voices and
indicate their degree of certainty (1 = very uncertain, 5 = very certain) for each affect selection. A hierarchical linear model was used to analyze the data, with degree of
certainty and stimulus type (face/voice) assessed as stimulus-level predictors of affect accuracy and diagnosis, age, verbal IQ, and gender assessed as participant-level
predictors of affect accuracy.

Results:

There was a significant effect of age, #22) = 2.57, p = 0.02, and certainty, {1125) = 9.02, p < 0.01, on accuracy of affect selection, such that older participants were more
accurate in their affect selections and greater certainty in affect selection was associated with greater accuracy across all participants, regardless of diagnostic group. Finally,
there was a marginal effect of stimulus type on accuracy of affect selection, #1125) = -1.86, p = 0.06, which was qualified by an interaction between stimulus type and
diagnostic group, #(1125) = -2.15, p = 0.03, such that all participants, particularly those with ASD, were more accurate in processing facial affect than vocal affect (see Table 1
and Figure 1).

Conclusions:

Contrary to the results of McMahon et al. (2015), this study suggests that children and adolescents with ASD do not have metacognitive impairments in monitoring facial or
vocal affect. As the face processing task used in this study was simpler than the face processing task used in McMahon et al. (2015), individuals with ASD may have greater
metacognitive impairments on more difficult affective processing tasks. Individuals with ASD had more difficulty identifying vocal affect than facial affect in this study,
suggesting that future studies should explore the relation between metacognition and task difficulty for both facial and vocal affect identification tasks.
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Figure 1. Interaction between stimulus type and diagnostic group on accuracy of affect selection.
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Table 1
Hierarchical linear model
Parameter Model
Fixed Effects
Intercept
Intercept (So0) 1.35%* (0.13)
Age (CGM; fo;) 0.09** (0.04)
Slope for Confidence (CWC)
Intercept (5;0) 0.72** (0.08)
Slope for Stimulus Type
Intercept (820) -0.36% (0.20)
Diagnosis (£5;) -0.49%* (0.23)

Variance Components

Intercept (r,) 0.12%* (0.34)

Nofe. Standard errors are in parentheses for fixed effects, and standard deviations are in
parentheses for variance components. ** p < 0.05, * p < 0.10. CWC = Centered Within Context;
CGM = Centered at the Grand Mean.

122.028 Motion Prediction Abilities in Autism Spectrum Disorder

K. B. Schauder’, W. J. Park?, O. Kwon?, D. Tadin? and L. Bennetto!, (1)Clinical and Social Sciences in Psychology, University of Rochester, Rochester, N, (2)Brain and
Cognitive Sciences, University of Rochester, Rochester, NY

Background: Individuals with autism spectrum disorder (ASD) prefer routine and have difficulties in unpredictable situations (e.g., social interactions). Emerging theories
suggest that an underlying prediction impairment may contribute to ASD (Van de Cruys et al., 2014; Sinha et al. 2014). Prediction occurs at various information processing
levels, making this account appealing to understanding ASD at a mechanistic level. However, itis crucial to determine the nature and extent of this impairment empirically.
One ubiquitous type of prediction that has been studied in typical development is motion prediction, which requires estimating future object position based on experienced
sensory information. Real world examples include predicting when a moving car will emerge from a driver’s blind spot and knowing when to swing at a baseball. Motion
prediction abilities have not yet been assessed in ASD.

Objectives: To investigate motion prediction abilities in ASD.

Methods: 20 children and adolescents with ASD and 20 age- and IQ- matched typically developing (TD) controls completed a standard motion prediction task. Participants
viewed an object that moved across the screen and disappeared behind a visual occluder; their task was to press a button when they thought the object had arrived at the
visual target at the end of the occluder. Speed of object motion (10-20 deg/sec) and occluder length (0.5-20 deg) varied independently across trials, which together
determined occlusion time. Mixed Model ANOVAs were used to examine effects of occlusion time and diagnostic group on three common measures of prediction ability.
Constant error represents the difference between participants’ estimate and the actual time to target, with negative values representing a bias to respond too quickly.
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Absolute error represents the discrepancy between actual and estimated time to target contact irrespective of under- or over- estimation. Variable erroris the standard
deviation of the individual’s constant error, representing consistency of estimations across trials.

Results: For all three measures, there was a main effect of occlusion time indicative of increased error as prediction demands increase (all p's < .001). For constant error,
there was a significant group x occlusion time interaction (F(9,38) = 3.22, p< .05), in which the ASD group underestimated the stimulus’s arrival to the target more than the
controls at the longest occlusion times (> 1s). However, for absolute and variable error, group differences and group x occlusion time interactions were not significant.
Conclusions: Overall, individuals with ASD did not differ from those with TD in their abilities to estimate the time to target contact of a moving stimulus, suggesting that motion
prediction abilities are not generally affected in ASD. However, greater underestimation in ASD at the longest occlusion times may represent a systematic bias or particular
kind of prediction deficit at occlusion times longer than one second. Ongoing analysis of eye tracking data from this task will provide additional insights into tracking strategies
used to perform this task. Although prediction deficits are not robustly apparent in this nonsocial, laboratory task, future studies should examine prediction abilities in ASD in
social and other higher level processing domains.
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122.029 Neural Correlates Underlying Binding of Information in Autism: Preliminary Results

M. E. Leclerc’2, S. Grot®*, I. Soulieres® and D. Luck®?, (1)Psychiatry, University of Montreal, Montreal, QC, Canada, (2)Centre de recherche de I'Institut universitaire en
santé mentale de Montréal, Montréal, QC, Canada, (3)Psychiatry, University of Montreal, Montréal, QC, Canada, (4)Centre de recherche de I'Institut universitaire en santé
mentale de Montréal, 7331, rue Hochelaga, QC, Canada, (5)University of Quebec in Montreal, Montreal, QC, Canada

Background: Working memory (WM) is a limited-capacity system devoted to temporary storage and short-term handling of information. Within the different components of
working memory, the ability to combine various information, referred to as binding, is crucial for episodic memory and learning processes. There are two types of binding: the
automatic form, for which associations between pieces of information are made unconsciously (information being presented already bound together), and the controlled form,
for which these associations require a conscious effort. These two forms of binding are based on separate neural substrates: automatic binding is based on the functioning of
the hippocampus, while controlled binding is based on the communication between the hippocampus and prefrontal cortex. Some studies have suggested preserved
automatic binding capabilities in autistic individuals, while other studies have shown controlled binding difficulties. This profile of performance could result from alterations of
the neural circuit connecting the prefrontal cortex and hippocampus.

Objectives: To investigate the cognitive and brain mechanisms underlying both automatic and controlled forms of information binding in autism, using functional magnetic
resonance imaging (fMRI).

Methods: 13 autistic participants (diagnosed by a multidisciplinary team with ADI-R and ADOS-G) and 15 typically developed participants were recruited from the research
database of a specialized clinic for autism diagnosis. Participants were matched on gender, IQ and age (18-40 years old). In an MRl scanner, participants performed the
working memory experimental task, which consisted of the presentation of words and ellipses (indicating a spatial position) of different colors, to memorize. In the automatic
condition, words were presented directly into ellipses. In the controlled condition, the words were presented in the center of the screen, separated from ellipses. Participants
had to associate same color words and ellipses. Stimuli were presented for 3 seconds and participants had to maintain information for 10 seconds in WM. After this delay, a
word was presented in a spatial position and participants had to decide whether the word/spatial position association was correct or not.

Results: Participants had significantly lower accuracy in controlled binding than in automatic binding, with no between-group differences. During encoding phase, typical
participants presented greater levels of activity in the middle frontal gyrus for controlled binding, and in dorsolateral prefrontal cortex for automatic binding, compared to
autistic participants. During maintenance phase, autistic participants showed greater levels of activity in the left median frontal gyrus, hippocampus and parahippocampal
gyrus, for controlled binding, and in the parahippocampal gyrus and left inferior gyrus for automatic binding, compared to typical participants.

Conclusions: Despite similar performances, autistic and typical participants presented different patterns of cerebral activity. When encoding information, the different level of
activity in prefrontal cortex suggests the use of different encoding strategies in the two groups. Typical participants probably used a more active strategy of manipulation of
information to remember. However, when maintaining information in WM, greater activity in the hippocampus and prefrontal regions was found in autistic participants,
suggesting more effortful strategies employed by autistic participants.

122.030 Planning Skills in Autism Spectrum Disorder Across the Lifespan: A Meta-Analysis and Meta-Regression

L. M. Olde Dubbelink’-? and H. M. Geurts®, (1)Dutch Autism & ADHD research center (d'Arc) Dept of Psychology, Brain and Cognition, University of Amsterdam, Amsterdam,
Netherlands, (2)Dept. of Research, Development & Innovation, Dr. Leo Kannerhuis, Doorwerth, Netherlands, (3)Dutch Autism & ADHD research center (d'Arc) Dept of
Psychology, Brain and Cognition, University of Amsterdam; Dr. Leo Kannerhuis, Amsterdam, Netherlands

Background: Planning is an important part of life as it both directs and evaluates the strategy we use to reach our pre-specified goals. People with autism spectrum disorder
(ASD) are thought to encounter difficulty with planning. Experimental research, however, lacks consensus on the mastery of this skill in ASD. The last, narrative, review on this
topic dates back to 2004 and concluded that people with ASD have planning difficulties and that age might influence planning (Hill, 2004). To date, however, the literature on
planning in ASD has not been quantitatively reviewed, and still little is known about possible age-related effects on planning in ASD.

Objectives: By means of a meta-analysis and meta-regression, we aim to conceptualize (1) the magnitude of possible planning deficits in ASD; (2) potential age-related
effects on planning; (3) which of the array of planning measures is most consistent in its findings; (4) whether intelligence levels have an effect on planning.

Methods: A systematic literature search identified 49 eligible studies with a combined sample size of 1737 people with ASD and 1600 typically developing (TD) controls
(mean age range: 4.9-63.6 years). For each continuous outcome, a Hedges’ geffect size was calculated. A positive effect size indicated poorer planning by the ASD group as
compared to the TD group. Next, a random-effects meta-analysis was performed, followed by meta-regression techniques to examine moderating effects of age, type of task
and Q.

Results: The preliminary meta-analysis indicated that individuals with ASD perform worse on planning tasks as compared to TD controls (effect size 0.53). Age and type of
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task did not seem to have an effect on planning. IQ was a relevant moderator (explaining 31.25% of the total heterogeneity), with smaller effects with increasing 1Q. The
residual heterogeneity between studies remained large and significant. Investigation of publication bias suggested missing studies with a negative effect. Although inclusion
of these hypothetical studies would decrease overall mean effect size, the effect size would remain significant.

Conclusions: Our preliminary results of this meta-analysis on planning performance in ASD showed that people with ASD have indeed difficulty with planning. Furthermore, it
showed that age does not moderate effects, while IQ does. However, a large amount of variation between studies remained unexplained. Thus, while people with ASD have
planning problems across the lifespan, there are additional factors that influence their planning performance that need to be considered in future studies.

122.031 Predictors of Adult Outcomes in Cognitively Gifted Individuals with Autism Spectrum Disorder

J. Kaboski', J. Gilger? and M. Cain®, (1)University of Notre Dame, Notre Dame, IN, (2)School of Social Sciences, Humanities & Arts, University of California - Merced,
Merced, CA, (3)Psychology, University of Notre Dame, South Bend, IN

Background: Although the past few decades have seen an increasing interest in gifted children with ASD, adult outcomes of this population remain a mystery. It may seem
natural to presume that cognitively exceptional students would be successful in adulthood, regardless of their ASD diagnosis; however, there has not been any scientific
confirmation of this presumption. This study is an attempt to fill this gap in the literature.

Objectives: The overall objective of this quantitative study was to (1) descriptively compare adult outcomes between gifted and non-gifted individuals with ASD and (2)
identify key factors that predict postsecondary outcomes in gifted individuals with ASD.

Methods: This project utilized the National Longitudinal Transition Study 2 (NLTS2). The data were collected from a nationally representative sample of children who
qualified for special education services under the primary diagnosis of autism. Participants were 13-17 of age at the start of the data collection and 21-25 at conclusion.
Giftedness was defined as having either: (1) scored above 90thpercentile on any of the subtests on the Woodcock Johnson Il achievement test; or (2) qualified for
gifted/talented programs offered by the students’ school. Regression analyses were performed on various adult outcomes: romantic relationship, employment, wage, college
enrollment, and residential independence. All adult outcomes were analyzed using logistic regression except for wage, which could be modeled using linear multiple
regression. All predictors were entered in one step.

Results: Of the 440 individuals with ASD in this sample, 62 (14%) met the criteria for gifted. Only 11% of the gifted, and 7% of the non-gifted reported ever being married or in
a romantic relationship; this difference was not statistically significant. In all the other adult outcome domains, gifted adults demonstrated significantly favorable results
compared to their non-gifted counterparts: higher employment rate, wages, residential independence, and college enroliment. Surprisingly, in the regression analysis using
adult outcomes as dependent variable and giftedness as the primary predictor, giftedness was no longer significant when other factors such as maternal education and living
skills were included in the model. Most notably, mother’s college education was consistently significant for most of the adult outcome domains considered. The only
exception was college enrollment: being gifted was significant - along with having a mother who graduated from college, utilizing educational services in childhood, and
having higher mental functioning.

Conclusions: Cognitively gifted adults fared better than their non-gifted counterparts in a number of outcomes as predicted; however upon closer examination, it appears
that their success may not necessarily be attributable to giftedness per se but to other factors that are correlated to giftedness, such as maternal college education and
educational services received in childhood. Further exploration with a special focus on environmental factors that could serve as potential points of intervention — such as
health insurance, school services, medication use, and characteristics of schools — will be reported in the full presentation.
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Table 1. Sample Characteristics of Adults ages 21-25

ASD ASD Zt p
plus Gifted non-Gifted

N=62 N=378
Romantic Relationship 11% 7% 1.06 0.86
Dropped out of High School 8% 8% 0.00 0.50
Hourly Wage $9.67 $8.06 10.34 0.00
Live Independently 26% 9% 6.63 0.00
Ever Had a Job 26% 7% 7.84 0.00
Ever Attended College 84% 37% 12.25 0.00
Identify Self as Disabled 62% 88Y% -8.86 0.00

Table 2. Predictors of Adult OQutcomes

(variables included in each model: age, gifted, gender, race, maternal education, income,
developmental services, mental health services, assistive technology, mental functioning, living
skills, classroom behavior; only listed giftedness and significant variables)

Estimate Exp SE sig
(estimate)

Residential Independence

Gifted 0.09 1.09 0.38

Maternal education (B.A./B.S.) 0.39 1.48 0.20

Mental Functioning 0.23 1.25 0.12

Living Skills -0.81 0.45 0.38 *
Employment

Gifted 0.09 1.09 0.38

Maternal education (B.A./B.S.) 0.39 1.48 0.20

Mental Functioning 0.23 1.25 0.12

Living Skills -0.81 0.45 0.38
College

Gifted 1.50 4.50 0.45 *

Maternal education (B.A./B.S.) 0.71 2.03 0.24 *

Educational Services Utilized 0.60 1.82 0.36 *

Mental Functioning 0.36 1.44 0.14 i

122.032 Reduced Spatial Suppression in ASD Children

O. Sysoeva’, I. A. Galuta', E. Orekhova®, M. Davletshina® and T. A. Stroganovaa, (1)Autism Research Laboratory, Moscow State University of Psychology and Education,
Moscow, Russia, (2)University of Gothenburg, Moscow, Russian Federation, (3)MEG-center, Moscow State University of Psychology and Education, Moscow, Russia

Background: Paradoxically, as stimuli size increases the motion perception of high-contrast gratings deteriorates. This phenomenon is called “spatial suppression” and is
believed to reflect center-surround neural inhibition (Tadin et al., 2003). The abnormal excitation/inhibition (E/I) balance has been implicated in Autism Spectrum Disorder
(ASD), predicting the reduced spatial suppression in this population. To the best of our knowledge only one study examined spatial suppression in ASD individuals (Foss-
Fieg etal., 2013). Although the reduction of spatial suppression in high-contrast stimuli was not found in this study, the authors suggested that reduction of spatial
suppression in ASD can be masked by attenuated gain control, an inhibitory mechanism that underlies saturation of neural responses at high contrast, which characterize
their ASD subjects. Additionally, the general enhanced sensitivity to motion of high-contrast stimuli in ASD was reported. Noteworthy, this study comprised only high-
functioning ASD children with extremely high 1Q scores (116.7+£12.4), questioning the generalizability of the results into broader ASD sample.

Objectives: The aim of our study was to examine the spatial suppression and gain control in a broader sample of ASD children with wider range of IQ scores.

Methods: Subjects were 22 ASD boys and 32 TD boys, aged between 6 and 15 years with IQ ranging from 62 to 136: intellectual ability was assessed by the Kauffman
Assessment Battery (Kauffman&Kauffman, 2004). Experimental groups did not differ by chronological age, but mean IQ score was higher in TD than ASD children
(117.5+12.0 and 90.9+19.8, respectively). The experimental procedure was similar to those used by Foss-Feig et al., 2013. The stimuli were the drifting vertical sine wave
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gratings of either small (2°) or big (12°) size, presented in high- (100%) or low- (1%) contrasts. The duration of stimuli presentation was adjusted using two interleaved one
up two down staircases that converged on 71% correct performance. Participants were asked to judge the direction of motion. The logarithm of the obtained threshold was
taken as a dependent variable for ANOVA analysis performed separately for high- and low- contrast condition with stimuli Size as within-subject factor and Group as between
subject factor. To examine for gain control ANOVA with Contrast as within-subjects factor was applied to the thresholds for small stimuli obtained in low and high contrast
blocks.

Results: In high-contrast condition the was significant Size by Group interaction (F(1,52) = 5.49, p = 0.023, N2 = 0.094), with ASD children having smaller difference between
thresholds obtained for small and big stimuli (spatial suppression) as compared to TD boys (log scaled: 0.18+0.19 and 0.30+0.19, respectively for ASD and TD). No group
difference in low-contrast condition was found. The group also did not differ either in gain control or in general sensitivity to motion.

Conclusions: Our study provides evidence for a reduced spatial suppression in a representative sample of ASD boys comparing to their TD peers.

122.033 Semantic and Visuospatial Analogical Reasoning in Autistic Children
E. Danis’, A. M. Nader', V. Courchesne? and I. Souliéres’, (1)University of Quebec in Montreal, Montreal, QC, Canada, (2)University of Montreal, Montréal, QC, Canada

Background: Studies have demonstrated intact fluid reasoning abilities, such as relation manipulation and logical solution inference, in children with an autism spectrum
disorder (ASD) when assessed with analogical visuospatial reasoning problems (Dawson et al., 2007). Similar performance between ASD and typically developing (TD)
children has also been found when semantic analogical problems are presented with pictures (Morsanyi & Holyoak, 2010), but literature supports preferential use of
visuospatial reasoning strategies in ASD individuals (Stevenson & Gernsbacher, 2013). Only a few studies used equivalent formats of semantic and visuospatial analogical
problems to compare the performance of ASD and TD children on both types of problems. Furthermore, few studies assessed how analogical reasoning develops in autism,
but little evidences suggest slower reasoning development in ASD individuals (Green etal., 2014).

Objectives: (1) To assess performance in semantic and visuospatial analogical reasoning in ASD and TD children. (2) To document reasoning development in autism.
Methods: 31 ASD and 42 TD children matched on age (6-13 years; M=10.00, SD=1.11) and on Raven’s Progressives Matrices’ percentiles (M=56.65, SD=24.66) completed
240 reasoning problems on a computerized task. Problems consisted of 2x2 matrices with last entry to be filled with one of the three responses options presented. Problems
were composed of pictures and varied in content (semantic vs visuospatial) and complexity (0-, 1-, 2-relations to be manipulated to correctly solve the problem). Accuracy and
reaction time (RT) were recorded. Mixed ANOVAs were conducted with Content and Problem Complexity as within-subject factors and the Group and Age (6-9, 10-13 years)
as between-subject factors.

Results: In both ASD and TD groups, visuospatial content, increased complexity and younger age decreased accuracy and increased RT (p<.05). Moreover, for the 1-relation
visuospatial problems, older children of both ASD and TD groups were more accurate than younger children (p<.05), while there was no significant difference between
younger and older children for the semantic problems of the same level of complexity (1-relation). Overall, TD group (M=.89, SD=.08) was significantly more accurate than
ASD group (M=.83, SD=.15), though the difference was relatively small. In terms of RT, ASD group (M=5485.84, SD=2113.11) was faster than TD group (M=6649.41,
SD=1913.09) in the most difficult condition, 2-relations visuospatial problems (p<.05). There was a trend for ASD group being faster than ASD group in other conditions, but it
did not reach significance.

Conclusions: Both ASD and TD groups showed a similar pattern of performance: increased accuracy with age, decreased accuracy with relational complexity and better
accuracy for semantic than for visuospatial problems. In both groups, accuracy was lower for visuospatial reasoning problems than for semantic ones. While TD children were
overall more accurate, ASD children were faster. Finally, considering language deficits and visuospatial reasoning strategies in autism, the present semantic over
visuospatial advantage in ASD group suggests that the way problems are presented influences their performance. Pictured problems and matrix format seem to suit well their
reasoning strategies.

122.034 Sensorimotor Adaptation Underpins Imitation Learning of Biological Motion Kinematics in Autism Spectrum Disorders

N. C. Foster’, S. J. Bennett', J. Causer', D. Elliott" 2, M. Andrew” and S. J. Hayes’, (1)Research Institute for Sport and Exercise Sciences, Liverpool John Moores University,
Liverpool, United Kingdom, (2)Department of Kinesiology, McMaster University, Hamilton, ON, Canada

Background: Internal action models underpinning social interaction are developed by imitating biological motion. Although processes subserving automatic imitation of
biological motion are functional in autism spectrum (autism) disorders (Sowden et al., in press), they are suggested to be compromised during voluntary imitation (Williams et
al., 2004). This is said to be based on processing difficulties associated with integrating sensorimotor information across repeated trials of imitating biological motion. To this
end, we examined sensorimotor integration and adaptation using a novel methodology that displayed atypical and typical biological motion in a random (control) and fixed
(experimental) trial order.

Objectives: (1) examine imitation of biological kinematics; (2) examine whether imitation of biological kinematics is facilitated by promoting sensorimotor integration
Methods: Twenty one (neurotypical) adults, and twenty one adults with autism, diagnosed by a clinical assessment and ADOS, participated in the study, which was approved
by the local ethics committee. Participants imitated atypical and typical biological motion. During pre-test and post-test, atypical and typical stimuli were presented in a
random trial order. During acquisition, the stimuli were presented in a fixed predictable trial order, which was counterbalanced between participants. Orthogonal planned
comparisons were used to answer a number of apriori questions. Alpha was set at p < 0.05.

Results: The neurotypical control group imitated biological motion accurately in all phases of the experiment. The autism group imitated atypical biological motion more
accurately during acquisition when stimuli were presented in a fixed order, compared to the pre-test when the trial order was random (p < 0.05). Moreover, they imitated
atypical motion more accurately across acquisition blocks (p < 0.05), thus demonstrating sensorimotor adaptation. Learning was confirmed with the autism group imitating
atypical motion more accurately in the post-test compared to the pre-test (p < 0.05).

Conclusions: Consistent with previous work (Hayes et al., 2015), imitation of atypical biological motion was impaired in autism when stimuli were presented in a random
order in the pre-test. When processing was facilitated using a fixed trial order, adults with autism demonstrated sensorimotor adaption resulting in high fidelity imitation of
atypical biological motion. The ability to imitate atypical biological motion remained when stimuli were subsequently presented in a random order in the post-test. This
persistence demonstrated sensorimotor learning. We suggest the fixed trial order removed the requirement to upregulate and downregulate alternative action models relating
to the different kinematic properties of the observed atypical and typical stimuli. Thus, sensorimotor integration and consolidation of the representation of atypical kinematics
was likely facilitated through repeated trial-to-trial sensorimotor transformations of the inverse (motor plan) and feedforward (efferent copy) models. This process would have
yielded further opportunity for trial and error learning by facilitating trial prediction, such that sensory visual input from the next atypical model would have be processed to
further consolidate the developing representation. These adaptation and learning effects offer some of the most promising evidence against a core deficit in voluntary
imitation of biological motion in autism.

122.035 Severity Scores on the Autism Diagnostic Observation Schedule 2 Relate to Inhibitory Control in Children with Autism Spectrum Disorders

J. M. Buirkle’, G. Grecoz, T. Clarkson® and S. Faja", (1)Developmental Medicine, Boston Children's Hospital / Harvard Medical School, Boston, MA, (2)Boston Children’s
Hospital, Boston, MA, (3)Boston Children's Hospital: Harvard Med School, Boston, MA, (4)Boston Children's Hospital/Harvard Medical School, Boston, MA

Background:

Deficits in executive functioning, one’s ability to solve complex problems through managing conflicting information, are present in many individuals on the autism spectrum
(Robinson, 2009). Specifically, this ability involves inhibition, set-shifting, decision making, and working memory. Poor executive functioning skills are known to correlate with
reduced social abilities, more disruptive and aggressive behavior, poorer academic performances, and less successful outcomes in adulthood (see Diamond, 2013 for
review). While executive functioning impairments have been acknowledged in autism spectrum disorder (ASD), few studies have looked at the direct relationship between
one’s executive functioning and their severity score on the Autism Diagnostic Observation Schedule 2 (ADOS-2).

Objectives:

To investigate whether ADOS severity comparison scores correlate with executive function abilities in children diagnosed with ASD.

Methods:

Participants were 19 children with ASD who ranged in age from 7 to 11 years old (15 males; 4 females), with IQs of 80 or above measured using the WASI-2 (Wechsler,
2011). Additional subjects are in the process of being recruited and tested. All participants received a clinical diagnosis on the autism spectrum, determined by DSM-V criteria
(American Psychiatric Association, 2013) after administration of the ADOS-2 (Gotham, Risi, Pickles, & Lord, 2007) and the ADI-R (Rutter, Le Couteur, & Lord, 2003). ADOS-2
Comparison Scores were determined by taking the sum of the social affect and restricted repetitive behaviors raw scores and using the Conversion Table for Module 3.
Comparison Scores range from 1 to 10, with increasing scores indicating a more severe diagnosis.

Executive Functioning was broken down into four separate tasks, each completed using a laptop computer: The Color-Word Stroop task measured inhibitory control
(Perlstein, et al 1999), the Change Task assessed set-shifting (De Jong, Coles & Logan, 1995; Geurts et al., 2004), the Delay Discounting Task looked at decision making
skills (Lamm et al, 2006; Richards et al., 2009), and the Backward Digit Span Task examined verbal working memory skills (Cohen,1997).

Results:

These preliminary results showed a strong negative correlation between the ADOS-2 Comparison Score and the Congruent-Incongruent Correct Reaction Time for the
Stroop (R=-0.70; p = .001), which specifically measures inhibition of interfering information. None of the other three tasks correlated with ADOS symptom severity. However,
analysis is ongoing with the continued enrollment of subjects.

Conclusions:
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The ability of children on the autism spectrum to inhibit conflicting information, a key feature of executive functioning, is related to the severity of their autism diagnosis
determined by the ADOS-2. This is consistent with previous literature that shows that inhibiting conflicting information is specifically impaired relative to other aspects of
inhibition (Christ et al., 2007). This finding is important in better understanding the underlying features of autism spectrum disorders, and suggests that the development of
interventions that target inhibitory deficits specifically may be helpful in reducing the severity of one’s diagnosis.

122.036 Sex Differences in Implicit Learning Among Youth with Autism

A. Clawson’, A. Kresse?, E. J. Libsackz, E. E. Neuhaus:’, C.M. Hudac", R. Bernier®, E. H. Aylward2 and S. J. J. Webb?, (1)Brigham Young University, Provo, UT, (2)Seattle
Children's Research Institute, Seattle, WA, (3)Seattle Children's Hospital, Seattle, WA, (4)University of Washington, Seattle, WA

Background: Autism spectrum disorder (ASD) is a heterogeneous neurodevelopmental disorder more common in males than females. Itis unclear to what extent impaired
social processing in ASD differentially affects females relative to males. One way to examine the impact of social processing on behavior is through implicit learning in social
and nonsocial contexts. Previous research suggests that youth with ASD display impaired implicit learning, suggesting poor behavioral control. No research has examined
sex differences in implicit learning in ASD. Given that females with ASD may display reduced modulation to social information and experience greater functional impairment
than males, females may display reduced implicit learning within social contexts.

Objectives: We examined sex differences in behavior (error rates, reaction times [RTs]) during an implicit learning task with social (emotive faces) or nonsocial (symbols)
performance feedback. First, we examined implicit learning across trials and hypothesized that neurotypical controls would display increased accuracy and RT over time,
while youth with ASD would not display behavioral modification across trials. We expected that females with ASD would display significantly reduced behavioral modification
relative to males with ASD. Second, we examined the influence of feedback type on implicit learning. We hypothesized that females with ASD, but not males, would display
reduced behavioral modification in response to social feedback relative to nonsocial feedback.

Methods: We collected data from 49 youth with ASD (21 female) and 32 neurotypical controls (15 female) ages 6-17. Behavioral data were collapsed into three blocks to
examine learning across the task. Error rates and RTs were examined using Group (ASD, Control) x Sex (Female, Male) x Block (1%, 2nd, 3’d) x Feedback (Social, Non-
social) repeated measures ANOVAs.

Results: For error rates, the main effect of block was significant (F=7.3, p=.001), demonstrating expected increases in accuracy from Blocks 1-3. Main effects of Feedback,
Group, and Sex were not significant (Fs<.94, ps>.34). The Block x Feedback x Group interaction was significant (F=6.03, p=.004). Youth with ASD displayed fewer errors for
social than nonsocial feedback in Blocks 1-2, but more errors for social feedback in Block 3. Control youth displayed the opposite pattern, with more errors for social than
nonsocial feedback in Blocks 1-2, but fewer errors for social feedback in Block 3. No other interactions were significant (Fs<2.6, ps>.08). For RTs, the main effect of block was
significant (F=6.0, p=.004), with increasingly faster responses from the Blocks 1-2. Main effects of Feedback, Group, and Sex were not significant (Fs<.71, ps>.40) and no
interactions were significant (Fs<2.92, ps>.06).

Conclusions: Youth with ASD and control youth displayed fewer errors and decreased RTs from the first to third block of the task, indicating intact implicit learning. Contrary to
predictions, no Group or Sex differences in implicit learning were observed. However, when considering feedback type, youth with ASD made fewer errors to social feedback
early in the task and more errors to nonsocial feedback late in the task than controls, possibly suggesting diminished sensitivity to social feedback. Differential implicit social
learning in ASD may contribute to deficits in social processing.

122.037 Social Attention in ASD: A Review and Meta-Analysis of Eye-Tracking Studies
M. Chita-Tegmark, Boston University, Winchester, MA

Background:

Determining whether social attention is reduced in Autism Spectrum Disorder (ASD) and what factors influence social attention is important to our theoretical understanding
of developmental trajectories of ASD and to designing targeted interventions for ASD. Eye-tracking technology has facilitated research of social attention and results from
experimental studies correlate with measures of social impairment and with autism symptom severity (Bird, Press, & Richardson, 2011; Chawarska, Macari, & Shic, 2012;
Klin, Jones, Schultz, Vokmar & Cohen, 2002, Shic, Bradshaw, Klin, Scassellati, & Chawarska, 2011).

However, so far no consensus has been reached on whether social attention is fundamentally reduced or absent in individuals with ASD, with some studies showing
significantly diminished attention to social information in ASD compared to typically developing (TD) controls (Klin et al., 2002; Kirchner, Hatri, Heekeren & Dziobek, 2011;
Riby & Hancock, 2009; Riby, Hancock, Jones, Hanley, 2013; Rice, Moruchi, Jones, Klin, 2012; Shi et al., 2015; Shic, Bradshaw, Klin, Scassellati, & Chawarska, 2011), while
other studies show no differences (Birmingham, Cerf & Adolphs, 2011; Freeth, Chapman, Ropar & Mitchell, 2010; Freeth, Ropar, Mitchell, Chapman, & Loher, 2011; van der
Geest, Kemner, Camfferman, Verbate & van Engeland, 2002; Kemner, van der Geest, Verbaten, van Engeland, 2007; Kuhn, Kourkoulou, & Leekam, 2010; Marsh, Pearson,
Ropar & Hamilton, 2015; Nadig, Lee, Singh, Bosshart & Ozonoff, 2010; Parish-Morris, Chevallier, Tonge, Letzen, Pandey & Schultz, 2013).

Objectives:

| conducted a meta-analysis examining data from 38 papers that used eye-tracking methods to compare individuals with ASD and TD controls. The goal for this meta-analysis
was to search for quantitative answers to the following two questions: 1) Do individuals with ASD show overall diminished social attention? and 2) What are the factors that
affect how they distribute their attention between social and non-social stimuli?

In my presentation, | will also show results from a more extensive meta-analysis project (which is currently in progress) investigating the visual processing of social stimuli
and how ASD and TD controls distribute their attention differently towards the eyes, mouth, body and people’s actions.

Methods:

In the meta-analyses mentioned above, | combined data from eye-tracking studies to calculate the overall effect size of the difference in social attention between individuals
with ASD and TD controls. | also examined through linear meta-regression models the impact of eight factors on the difference in social attention between these two groups:
age, non-verbal IQ matching, verbal IQ matching, motion, social content, ecological validity, audio input and attention bids.

Results:

Results show that individuals with ASD spend less time attending to social stimuli than typically developing (TD) controls, with a mean effect size of 0.55. Also, social attention
in ASD was most impacted when stimuli had a high social content (showed more than one person).

Conclusions:

These meta-analyses provide an opportunity to survey the eye-tracking research on social attention in ASD and to outline potential future research directions, more
specifically research of social attention in the context of stimuli with high social content.
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Author(s) and Year Cohen’s d effect size [95%CI]

Amso et al., 2014 —— 0.17[-0.54, 0.89
Bird et al., 2011 — 0.96] 0.15, 1.77
Birmingham et al., 2011 ' ; | 0.13[-0.97, 1.22
Chawarska et al., 2012 i 0517 0.12, 0.91
Chawarska et al., 2013 ; —a— 1.37] 0.65, 2.08
Chevallier et al., 2015 C—a— 0.79] 0.29, 1.30
Elsabbagh et al., 2013 —a— -0.83[-1.41,-0.26
Falck-Ytter et al., 2015 —a——— -0.271-1.01, 0.46
Falck-Ytter et al., 2013 I 145] 0.54, 2.36
Fletcher-Watson et al., 2009 ] 0.64[-0.13, 142
Freeth et al., 2010 —— 0.18[-0.38, 0.75
Freeth et al., 2011 —— 0.19[-042, 0.81
Fujisawa et al., 2014 ——— 0.221-0.35, 0.78
Hanley et al., 2013 Po—— 1.05] 0.26, 1.84
Jones'et al., 2008 —— 0.19[-0.41, 0.80
Kemner et al., 2007 —a— -0.05[-0.73, 0.63
Kirchner et al., 2011 b —a— 0.857 0.21, 1.49
Klin et al., 2002 — . 0.771 0.03, 1.51
Klin et al., 2009 Y —a— 1.02] 046, 1.59
Kuhn et al., 2010 ——— 0.23[-0.45, 0.92
Marsh et al., 2015 —-— 0.16[-0.46, 0.78
Nadig et al., 2010 ——a— 0.341-0.31, 0.99
Norbury et al., 2009 - ALl vs. TD ——e— 0.32[-0.39, 1.02
Norbury et al., 2009 - ALN vs. TD —a— 0.64[-0.07, 1.36
Parish-Morris et al., 2013 i 0.07[-0.30, 045
Riby & Hancock, 2009a Y 111 048, 1.75
Riby & Hancock, 2008, 2009b - group 1 : —a— 1.33[ 0.65, 2.02
Riby & Hancock, 2008, 2009b - group 2 ' —a— 1.81[ 1.07, 2.54
Rice et al., 2012 D —— 0.70] 0.19, 1.22
Sasson & Touchstone, 2014 ——a 0.32[-0.40, 1.04
Sasson et al., 2007 — 1.20] 0.25, 2.16
Schwartzman et al., 2015 —e 1.06] 0.25, 1.87
Shi et al., 2015 ——— 0.45]-0.25, 1.16
Shic et al., 2011 ; —a— 1.39] 0.83, 1.95
Tenenbaum et al., 2014 - 0.19[-0.57, 0.94
van der Geest et al., 2002 — 0.20[-0.52, 0.92
Vivanti et al., 2014 —— 0.171-0.39, 0.74
Wilson et al., 2010 p——— 0.75[-0.03, 1.54
<& 0.55[ 0.38, 0.73]
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122.038 Social Cues Modulate Learning of Cue-Reward Association in Typically Developing Children and Adults: A Gaze-Contingent Learning Paradigm
A. Vernetti, T. J. Smith and A. Senju, Psychological Sciences, Birkbeck, University of London, London, United Kingdom

Background: Attending to social signals is fundamental during social interactions, and failure to orient, attend and show preference for such signals is linked to atypical
development of social cognition such as Autism. A possible mechanism underlying social orienting is the detection of the rewarding nature of social stimuli, as reward-related
stimuli are shown to influence visual attention.

Objectives: To investigate the influence of associated reward on visual orienting to social and non-social stimuli in young typical developing children and adults, with the use
of a novel gaze-contingent task to measure spontaneous orienting to these stimuli.

Methods: Sixty-four 3-4 year olds and sixty-four adults observed a stimulus display consisting of two peripherally presented dynamic cues and a centrally presented reward.
Participants' eye movements were concurrently recorded with an eye-tracker, and the location of participant's fixation triggered the delivery of corresponding stimuli on-line.
Fixation on each cue triggered a dynamic sequence of signals and subsequent delivery of a reward, which was a popular animated cartoon, or a penalty, a blank screen.
Two different conditions were investigated. In a social condition, the videos of two persons were presented. An engaging person greeted and turned towards the centre of the
screen while the other non-engaging person moaned and turned away from it. In a non-social condition, the videos of two dynamic spheres were presented. An engaging
sphere was displaying an arrow associated with a winning jingle (“ding”) and moving towards the centre of the screen while the other non-engaging sphere was displaying
an arrow associated with a failing jingle (“dong”) and moving away from it. Engaging cues triggered reward delivery for half the participants, and non-engaging cues for the
other half of the participants.

Results: Both children and adults were able to learn the cue-reward association in all the conditions. Importantly, children learned the cue-reward association more rapidly
and more efficiently in social and engaging condition than social non-engaging or non-social conditions. Similarly, adults learned the cue-reward association more rapidly
and more efficiently in social and engaging condition than in social non-engaging condition. Unlike children, adults' performance did not differ between social engaging
condition and in non-social conditions.

Conclusions: The results showed that the engaging nature of social cues facilitates both the speed and the efficiency of learning of cue-reward association, both in typically
developing young children and in adults. It also demonstrated the utility of gaze-contingent learning paradigm to assess the role of social signal on a simulated social
learning. Future research will benefit from this paradigm to study the relationship between social attention and learning in individuals with Autism.

122.039 The Effect of Visual Perceptual Load on Auditory Detection Sensitivity in ASD
J. E. Tillmann and J. Swettenham, University College London, London, United Kingdom

Background: According to the increased perceptual capacity account (Remington et al. 2009), individuals with ASD have an enhanced capacity for processing perceptual
information. When the perceptual load of a task is high, capacity is exhausted in neurotypical controls and task-irrelevant stimuli are not processed. In contrast, individuals
with ASD have spare capacity automatically processing task-irrelevant stimuli under conditions of high perceptual load. This has been demonstrated in the visual domain
with studies measuring response competition effects (Remington et al, 2009), detection sensitivity (Remington, Swettenham & Lavie, 2012) and rates of inattentional
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blindness (Swettenham et al. 2014). Recently, we have also demonstrated that increased perceptual capacity in ASD operates across sensory modalities. Increasing the
perceptual load of a visual search task reduces awareness of an unexpected auditory stimulus to a lesser extent in children with ASD than in typically developing (TD)
children (Tillmann et al. 2015).

Objectives: The current study investigated whether increasing the perceptual load in a visual search task has less of an effect on detection sensitivity for an expected (present
on 50% of trials) auditory stimulus in ASD compared to TD individuals. Our previous study used an inattentional deafness paradigm, which involves awareness of a single,
unexpectedly presented auditory stimulus, and a manipulation of perceptual load by altering the subtlety of a line discrimination task (Tillmann et al. 2015). Here we used a
different measure of perceptual load (increasing visual search set-size) and asked participants to indicate the presence/absence of a tone on each trial, allowing us to
measure detection sensitivity.

Methods: 20 TD adolescents and 19 adolescents with ASD matched for chronological age and non-verbal ability performed a visual search task (responding to target letter X
or N in a search array) while simultaneously detecting presence/absence of an auditory tone embedded in noise (see Figure 1). Perceptual load was manipulated by
increasing the number of additional visual stimuli in the search display (i.e. increasing the search set size). The intensity level of the auditory stimulus was just above each
individual’s pre-established auditory perceptual threshold, thus controlling for individual differences in perceptual sensitivity.

Results: When the perceptual load of the visual task was low (one or two items in the central search array), detection sensitivity for the auditory stimulus did not differ between
groups. However, when the perceptual load was higher (four items in the search array) auditory detection sensitivity was significantly reduced in TD individuals compared to
individuals with ASD, who maintained a high level of detection. At even higher levels of perceptual load, there was no difference in detection sensitivity between groups (see
Figure 2).

Conclusions: The finding that auditory detection sensitivity in the ASD group was less affected by increasing the perceptual load of the visual task provides further support for
the hypothesis that individuals with ASD have an increased perceptual capacity. We have also demonstrated that increased capacity affects processing across modalities,
and that these effects cannot be explained by differences in response criteria (e.g. always responding “stimulus present”).

Figure 1 Example trial with an auditory tone present in noise at set size four Figure 2 Detection sensitivity (d’) as a function of set size and group (error bars: 95% ClI)
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122.040 The Effects on Inhibition of Cognitive Remediation Therapy in Patients with Autism Spectrum Disorder
M. Hajri’, Z Abbes’, H. Ben Yahia', T. Brahim?, S. Halayern’ and A. Bouden’, (1)psychiatric hospital Razi, Tunis, Tunisia, (2)University of Monastir, Monastir, Tunisia

Background:

Executive impairments associated with Autism spectrum disorder (ASD) are nowadays well known. Cognitive remediation is a new promising technique designed to improve
the neurocognitive abilities damaged in some disorders such as schizophrenia. C

Objectives: considering the overlap between ASD and schizophrenia, we aimed in our study to apply the cognitive remediation program CRT (Cognitive Remediation
Therapy) for children and adolescents with ASD and to evaluate its effectiveness on planning.

Methods:

Cross-sectional study involving children and adolescents with ASD according to DSM-5.The CRT program was conducted at the rate of one session per week of 45 minutes
each. Outcome measure was inhibition assessed either by Hayling Sentence Completion Task or Colors and Animals Attention Test (CAAT).

Results:

Of the 25 patients included, 18 had reached the end of the program. Among them, 16 patients achieved the neuropsychological assessments tests after CRT, thus
constituting our final sample. Their average age was 10, 87 years. The mean number of sessions performed was 22, 38. Ten patients were assessed by the means of the
CAAT, and six by the means of Hayling Sentence Completion Task.

As for patients who performed Hayling Sentence Completion Task, the latency for sentences in part A was shorter after completion of CRT (32,8 seconds) than before it
(38,25 seconds). As for part B, the latency was longer after CRT (41 seconds) than at baseline (35 seconds). Patients gave more correct responses after the program (14,8)
than before it (10,33).

Concerning the CAAT, patients showed improvement on interference score which increased from 4.1 before CRT to 5,8 after achievement of the program.

Conclusions:

Cognitive remediation can be a promising new modality in the treatment of ASD. Further research is needed to better document its effects and the optimal conditions required
for setting it up.

122.041 The ‘Light from Above' Prior Is Intact in Children on the Autism Spectrum

A. E. Croydon’, T. Karaminis, L. E. Neil', D. C. Bur® and E. Pellicano’, (1)Centre for Research in Autism and Education (CRAE), UCL Institute of Education, University
College London, London, United Kingdom, (2)CNR Institute of Neuroscience, University of Florence, Pisa, ltaly

Background: Sensory information entering the retina is inherently ambiguous. The brain makes sense of it by anticipating or predicting the sensory environment based on
prior knowledge. Some authors have proposed that this predictive process may be atypical in autism, in that internal assumptions, or priors, may be under-weighted or less
utilized than in typical individuals (Pellicano & Burr, 2012).

A robust internal assumption used by adults is the light-from-above prior (Sun & Perona, 1998), in which shading patterns on an object are interpreted as if the light source is
located above (and slightly to the left) of an object, even when shading information is consistent with alternative light source locations.

Objectives:

We investigated whether children with autism use prior information to estimate the shape of an object, that is, whether they show the so-called ‘light-from-above prior’ to the
same degree as typical children.

Methods: A group of autistic children (n=17) and a group of typical children (n=27), all aged 7 to 13 years, and matched in terms of age and intellectual ability, took part.
Following Andrews et al. (2012), children were asked to judge the shape of a 7 hexagon stimulus — whether it appeared concave or convex. Within the context of a
developmentally-appropriate game, they decided whether a bee should fill the cell with honey (if the stimulus was perceived to be concave) or not (if perceived to be convex).
Twelve orientations of the hexagon stimulus were presented in a randomised order. Children completed 120 trials across 3 blocks. The testing room was lit only by the
computer monitor to minimise environmental lighting cues.

Results: The relation between the proportion of convex judgements (‘no’ answers in our game) and stimulus orientation was estimated for each child using a multivariate
logistic regression. The light source location most consistent with those judgements was then calculated for each child following the procedure in Andrews et al. (2012).
Children’s assumed light source direction ranged from -30.37" to -43.12". There were no significant group differences, {42) = -1.04, p= 0.30.

Conclusions: Contrary to our expectations (cf. Pellicano & Burr, 2012), we found no significant differences in assumed light source position between autistic and typical
children. Children on the autism spectrum seem to use prior assumptions to make sense of 3-dimensional information to the same degree as typically developing children.
Future research should examine whether this prior is as adaptable (i.e., modifiable with training) in autistic children, as itis in typical adults (Adams, et al., 2004, 2010).
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122.042 Thinking Fast and Slow: Implications for the Autism Spectrum
M. Brosnan’, C. Ashwin® and M. Lewton’, (1)University of Bath, Bath, United Kingdom, (2)University of Bath, Bath, United Kingdom of Great Britain and Northern Ireland

Background:

Reasoning in people with Autism Spectrum Disorder (ASD) has been characterised as being slower and more effortful than controls. People with ASD show a more
circumscribed reasoning bias, and often take longer to make decisions. These differences can be understood using Dual Process Theory, which proposes two major types of
processes. Type 1 processing is rapid, effortless, parallel, and often involves non-conscious processing, while Type 2 processing is slower, more effortful, sequential, and
often conscious in nature. Itis assumed Type 1 processes are the default response during reasoning, unless intervened upon by Type 2 processes. The most widely used
behavioural assessment of Type 1/Type 2 processing is the Cognitive Reflections Test (CRT), which involves answering reasoning problems that have a rapid, effortiess
Type 1 response which can either be provided or supressed by a subsequent slower effortful Type 2 response (or a wrong response provided). This simple task is well-suited
to test reasoning styles in people with ASD and higher autism traits.

Objectives:

To present the CRT to those high and low on autism traits and those with a diagnosis of ASD using two different CRT formats: (1) a ‘fast’ condition which required participants
to respond as quickly as possible within 20 seconds and designed to encourage Type 1 processing, and (2) a ‘slow’ condition which required participants to wait 20 seconds
before being able to respond to the question to encourage Type 2 processing. It was expected the higher autism traits group and those diagnosed with ASD would show
greater Type 2 processing compared to those lower in autism traits and controls, but that this difference in reasoning would change based on the manipulation of time.
Methods:

In Study 1, participants from a typical population (62 male, 58 female) completed an assessment of autism traits and the CRT in either the fast or slow condition. Participants
were assigned to either a high or low autism traits groups using a median-split of their degree of autism traits. In Study 2, 23 (16 male, 7 female) students with a diagnosis of
ASD completed the CRT in either the fast or slow condition.

Results:

In Study 1, significantly less Type 1 and more Type 2 responses were provided by the higher autism traits group compared to the lower autism traits group and in the slow
condition compared to the fast condition (there was no interaction). In Study 2, again, there were significantly more Type 2 responses in the slow condition and a trend (p<.1)
for more Type 1 responses in the fast condition.

Conclusions:

Taken together, the results showed that Type 2 processing is more dominant in those with higher autism traits, consistent with the idea that reasoning in ASD is characterised
as dominated by Type 2 processing. The significant differences between the fast and slow conditions highlights that reasoning style can be manipulated based on context.
Both findings are consistent with Dual Process Theory and may have implications for developing supportive environments where slow and effortful reasoning are
problematic.

122.043 Training Attention in Students with ASD Using a Multiple Object Tracking Paradigm: A Pilot Study

D. Tullo"2, J. Guy®, J. Faubert* and A. Bertone'-?, (1)Educational and Counselling Psychology, McGill University, Montreal, QC, Canada, (2)Perceptual Neuroscience
Laboratory for Autism & Development, Montreal, QC, Canada, (3)McGill University, Montreal, QC, Canada, (4)Université de Montréal, Montréal, QC, Canada

Background: The ability to pay attention is a primary predictor of academic achievement (Duncan et al., 2007), while inattention is associated with problem behaviors and
poor academic performance (Barriga et al., 2002). A deficiency in the subcomponents of selective and sustained attention are characteristic of atypically developing
populations; specifically, in children with Autism Spectrum Disorder (ASD; Koldewyn, et al., 2013). Consequently, several cognitive-based training approaches have been
developed to reduce problems of attention by targeting the subcomponent processes (Sonuga-Barke et al., 2014). Cognitive training is commonly achieved through implicit
practice via repeated performance on tasks (Willis & Schaie, 2009). Here, we used Multiple Object Tracking (MOT) paradigm as a method of cognitive training. The reasons
for this are threefold: first, MOT is considered to be the best empirical measure of object-based visual attention (Scholl, 2009); second, itis non-verbal in nature; and third, itis
accessible to children of different ages and levels of cognitive functioning.

Objectives: We aimed to assess the efficacy of a training program using a MOT paradigm in adolescents with ASD. We asked the following questions: (i) will the performance
of participants with ASD improve significantly with training, and (ii) will increased performance on the MOT paradigm transfer to another test of attention (i.e., near-transfer;
Redick etal., 2014)?

Methods: Nine high-school students diagnosed with ASD (aged 12-17), and 15 students diagnosed with a neurodevelopmental condition other than ASD (learning disorder)
were pre-assessed on the Wechsler Abbreviated Scale of Intelligence (WASI-Il) and the Conners Continuous Performance Task (CPT-3). An experimental group (ASD:n =6
& non-ASD: n = 6) received the MOT cognitive training program, while an active control group (ASD: n = 4 & non-ASD = 8) was trained on 2048 (a puzzle-like, math game).
Both groups trained three times a week, over a period of five weeks, for a total of fifteen MOT or 2048 training sessions. Performance on the MOT task was defined as the
average speed at which the participant could track three of eight target items. Post-training performance on the CPT-3 was compared to pre-training scores to measure an
effect of transfer; groups switched training tasks and followed the same routine and post-test schedules.

Results: MOT performance doubled from the first to the last (fifteenth) training session for both the ASD and non-ASD group. This increase was similar to that found in
typically-developing adolescents (Tullo et al., 2015). Preliminary analyses revealed that the improvement on the MOT task did not transfer to the CPT-3 task; this was not
surprising given our small group size.

Conclusions: Results demonstrate that our MOT training is accessible to adolescents with ASD of different ages and levels of cognitive functioning. Our findings illustrate that
adolescents with ASD are able to train attention on a non-verbal task similarly to those without ASD and typically-developing adolescents. We are presently analyzing
whether the outcome measure of attention, and verbal- and non-verbal cognitive functioning of the participants with ASD is related to the effect of near transfer.

122.044 Verbal and Spatial Working Memories in Children with High-Functioning Autism Spectrum Disorder, and Their Relationships with Symptom Severity and
Adaptive Function

Y.A.Lin" and C. H. Chiangz, (1)National Chengchi University, Taipei City, Taiwan, (2)National Chengchi University, Taipei, Taiwan (Province of China)

Background: Whether children with autism spectrum disorder present a deficit in working memory, a component of Executive Function (EF), remains controversial in past
literatures. In Baddeley’s model (1986), working memory is depicted as two slave systems, the phonological loop and the visuospatial sketchpad, under a central executive
system. Recently, Williams et al. (2005) reported spatial working memory (SWM) impairment in 8- to16-year-olds with high-functioning autism spectrum disorder (HFASD);
while their verbal working memory (VWM) was found unaffected. The present study further examines if similar patterns also exist in younger children with HFASD, and if
psychopathology of ASD is associated with the patterns of working memory.

Objectives: We aim to (1) examine the verbal and spatial working memories in young children with HFASD, to (2) explore working memory challenges encountered in their
daily activities, and to (3) examine the correlation between the performance of two working memories and symptom severity.

Methods: We recruited 30 children aged 7—10 years with HFASD, and 27 control participants (TD) with matched Age, Verbal, Performance, and Full Scale IQ. Diagnosis was
verified with ADI-R and ADOS. All HFASD children met diagnostic criteria for ASD in DSM-5. The VWM was measured by Digital Symbol subtest (including forward and
backward digit span) from WISC-IIl, and SWM was measured by Spatial Memory subtest from Leiter-R. The BRIEF (Behavior Rating Inventory of Executive Functions) was
completed by parents for daily life executive performance of their children. Parents were also interviewed by using the VABS-II (Vineland Adaptive Behavior Scales, 2ond
Edition) to assess the adaptive function of their children.

Results: The results showed that HFASD shows statistically significant scores in all subscales of BRIEF compared to TD. The most salient disparity was found in working
memory subscale (F(1,55) =41.512, p=.000). Moreover, we found a significant difference between the HFASD and TD in SWM, whereas HFASD performed poorly (F(1,55) =
7.628, p=.008) compared to TD. Nevertheless, no difference was found in forward- or backward-VWM. A strong correlation between SWM and backward-VWM was found (r
=.652, p <.000). Although no correlation was found in working memories and autistic symptom severity, we found HFASD with higher performance on SWM had better
performance 1Q (F(1,28) = 6.230, p = .019) as well as higher socialization domain in adaptive function (F(1,28) = 4.860, p = .036).

Conclusions: The present study suggests parents’ reports of working memory deficit in their autistic children was the most challenging issue among all other EF components,
which is different from past studies. When IQ and age is matched, children with HFASD show only spatial working memory deficit. It indicates a dissociation between verbal
and spatial working memory in HFASD, supporting the conclusion made by Williams et al. (2005). Although the deficit may not be explained by the psychopathology in ASD,
itis associated with decreased socialization domain in adaptive function. Possible influencing factors and the implications for intervention to the spatial working memory in
HFASD children are also discussed in details.

122.045 Working Memory and Emotional Processing Related to Autistic Behaviors
S. Taylor’, C. Dickter? and J. Burk?, (1)College of William and Mary, Glen Allen, VA, (2)College of William & Mary, Williamsburg, VA
Background:

Autism Spectrum Disorder (ASD) is a developmental disorder characterized by deficits in communication, social, and motor skills (CDC, 2013). Research has demonstrated
that individuals with Autism Spectrum Disorder (ASD) have working memory deficits that affect both short-term storage of information and application of that information



(Baddeley, 1992).

Objectives:

This study aimed to examine if the working memory deficit that has been identified among a clinically diagnosed ASD population is also presentin a neurotypical, non-
diagnosed population that displays either a small number or large number of autistic behaviors. The study also examined whether adding an emotional componentto a
working memory task affects participants’ performance.

Methods:

A non-clinically diagnosed sample consisting of college student participants with a high number (n = 42) or a low number (n = 43) of autistic behaviors, as measured by the
Autism Quotient (AQ; Baron-Cohen et al., 2001), was used. Working memory was tested using different forms of the standard n-back task. The standard n-back task presents
a series of letters and requires the participant to indicate if the letter shown matches a letter previously presented (Koshino et al., 2005). In the current study, there were three
conditions in which participants press a key if the letter matches the one presented first (0-back) in the series, was the one before it (1-back), or was two before it (2-back). In
addition to administering this task, we created a modified n-back task that presented a series of faces expressing emotions as stimuli instead of letters, allowing us to examine
the interaction between emotion processing and working memory.

Results: There were no main effects or interactions on the letter n-back tasks. On the emotion n-back task, the reaction times (RTs) of participants with fewer autistic
behaviors specific to the attention to detail subscale did not significantly vary based on which emotion was being displayed, while the RTs for participants higher on this
subscale varied based on emotion; F(3, 25) = 3.17, p = .04. As can be seen in Figure 1, participants high on the AQ attention to detail subscale were significantly slower when
a fearful face was shown compared to either a happy, {29) = 2.96, p = .01, or angry face, #{30) = 2.37, p = .03.

Conclusions:

As most studies examining ASD and memory use children or adolescents and compare neurotypical and autistic subjects, the comparison of neurotypical, college-aged
participants with varying levels of autistic behaviors sets this study apart from previous work. This study revealed that performance on the letter working memory task was not
affected by the level of autistic behaviors, while performance on the working memory task using emotion stimuli was impaired in those with a higher level of autistic behaviors.
This finding supports the idea that autistic behaviors are on a spectrum and that they can affect working memory in nondiagnosed populations.
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46 123.046 A Machine Learning-Based Approach to Detecting Autism Spectrum Disorder from Unstructured and Semi-Structured Medical Records

T. Smith’, J. Yuan? and J. Luo®, (1)601 EImwood Ave, Box 671, University of Rochester Medical Center, Rochester, NY, (2)Computer Science, University of Rochester,
Rochester, NY

Background:

Currently, no laboratory test for ASD exists, and the process of diagnosing the disorder is highly complex and labor intensive, requiring extensive expertise. As a result, few
centers offer ASD diagnostic evaluations, and these centers have lengthy waiting lists.

Objectives:

We tested the feasibility and potential utility of a novel method for identifying children who may have ASD: natural language processing (NLP) with machine learning. This
method involves developing computer algorithms to process and understand human communication. Specifically, we sought (1) to extract unstructured and semi-structured
information from medical records and (2) to create an algorithm that analyzes records obtained prior to the initial diagnostic evaluation and accurately predicts which children
do or do not receive an ASD diagnosis when evaluated by an expert clinician.

Methods:

We examined medical records from 199 children, age 2-5 years (56 who were later diagnosed with ASD, 143 with other developmental concerns). The records included (1)
the referral form from the primary care physician, (2) intake questionnaires completed by the child’s parent and teacher, (3) school reports (when available), and (4) phone
intakes by clinic social workers. Diagnosis was ascertained from the clinician’s evaluation report. Medical forms were saved on a HIPAA-compliant server, de-skewed
(rotated to a right angle), and de-identified (automatically blanking areas containing personal information). Optical character recognition software was then used to extract
hand-written and typed information from records. The following models were used to identify lexical features in the records: (1) Bag-of-Words (BoW, occurrence of a word in a
document), (2) N-Gram (occurrence of a phrase in a document), (3) Term Frequency-Inverse Document Frequency (Tf-idf, a statistical measure used to evaluate how
important a word is to a document), (4) Latent Dirichlet Allocation (LDA, a measure of the probability that a word occurs within a topic), and (5) Distributed Representation
(Doc2Vec, a measure of meaning that is represented by a pattern of activity across multiple sources). Finally, using lexical features obtained from records, we employed
support vector machine algorithms to classify each child as possibly having ASD or not.

Results:

We successfully extracted information and identified lexical features from all medical records. With 150 lexical features, accuracy of classification was 66.3% for BoW, 67.8%
for N-Gram, 66.8% for Tf-Idf, 78.4% for LDA, and 83.4% for Doc2Vec. Positive predictive value was 40.4% for BoW, 43.1% for N-Gram, 41.4% for Td-Idf, 58.0% for LDA, and
64.6% for Doc2Vec. Sensitivity was 41.1% for BoW, 44.6% for N-Gram, 42.9% for Tf-Idf, 83.9% for LDA, and 91.1% for Doc2Vec.

Conclusions:

This study demonstrates the feasibility of extracting information and identifying lexical features from unstructured and semi-structured medical records. The most successful
classification system, based on Doc2Vec, showed promising levels of accuracy, positive predictive value, and sensitivity. Analyses that involve a larger dataset are needed to
improve the classification rate. With further development, the proposed framework could simplify and shorten the process of diagnosing ASD.

47 123.047 ADOS Diagnostic Utility in Children with Low Mental Age
L. E. Miller', C. Cordeaux’ and D. A. Fein?, (1)University of Connecticut, Storrs, CT, (2)Psychology, University of Connecticut, Storrs, CT

Background: Many individuals with autism spectrum disorders (ASDs) have comorbid intellectual impairment, with some children presenting with low mental age (LMA),
defined here as cognitive functioning at or below a 12-month level. However, few diagnostic tools are recommended for use in children below age 12 months, with the utility
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of using common tools in diagnosing ASD in children with concurrent LMA not yet demonstrated.

Objectives: This study aims to assess the accuracy of a common diagnostic tool, the Autism Diagnostic Observation Schedule (ADOS), in diagnosing ASDs in toddlers with
comorbid LMA.

Methods: Participants were drawn from a larger study on the early detection of ASDs, in which they received a developmental evaluation at the approximate age of two years.
Cognitive level and autism symptomatology were assessed by the Mullen Scales of Early Learning (MSEL) and ADOS, respectively. Diagnoses were assigned according to
DSM-IV-TR criteria, using clinical best estimate judgment of symptoms based on observation, history, and testing. ASD-LMA was given as a research diagnosis to children
meeting criteria for Autistic Disorder (AD) or Pervasive Developmental Disorder, Not Otherwise Specified (PDD-NOS) who also demonstrated age-equivalent scores < 12
months in MSEL Visual Reception, Expressive Language, and Receptive Language domains. The current study used Chi square tests to determine level of agreement
between ADOS classification (i.e., Autism/AD, Autism Spectrum/PDD-NOS, Non-Spectrum) and clinical best estimate DSM-IV-TR diagnosis (i.e., AD, PDD-NOS) in children
with ASD-LMA.

Results: 43 children (33 males; mean age 24.9 + 4.45 months) were evaluated and diagnosed with ASD-LMA. 43 age-, gender-, and ethnicity-matched children meeting
criteria for an ASD without concurrent LMA served as comparison. Independent-samples ttests revealed significant group differences on all MSEL domains (all p's <.001),
with the ASD-LMA group showing greater impairment as expected. Groups did not significantly differ on ADOS severity (p = .162). Agreement between ADOS classification
and DSM-IV-TR diagnosis was slight but non-significant in the ASD-LMA group (X2(1) =2.030, p=.154, Cohen’s kappa = .154). In the ASD-LMA group, the ADOS correctly
classified all children as having an ASD but over-estimated severity level in 25.6% of children. 93.0% of children were classified by the ADOS as having AD, resulting in a
non-significant Chi square. By comparison, agreement in the ASD group was significant, likely related to a greater spread in ADOS scores (X2(2) =14.353, p=.001, Cohen’s
kappa = .372). However, the ADOS misclassified 16.3% of children as not having an ASD. Overall, both groups showed similar percent agreement (ASD-LMA group = 72.1%,
ASD group = 67.4%).

Conclusions: This study was designed to determine the utility of a commonly-used assessment tool (i.e., ADOS) in diagnosing ASDs in children with comorbid LMA. Overall,
results support the use of the ADOS in children with LMA. However, since it appears to over-estimate symptom severity, the ADOS may not be useful in distinguishing
between AD and PDD-NOS in children with LMA, especially when used at age two years. Thus, itis important to use testing data in combination with clinical best estimate
judgment.

123.048 Adaptive Behavior Profiles in Girls with Autism: A Comparison to Previously Published Profiles in Boys

C. A. Saulnier’, K. Koen/’gz, B. Naqvi3, J. M. Moriuchi* and A. Kiin®, (1)Marcus Autism Center, Children's Healthcare of Atlanta and Emory University School of Medicine,
Atlanta, GA, (2)Yale Child Study Center, New Haven, CT, (3)New York University, New York, NY, (4)Psychology, Emory University, Atlanta, GA, (5)Department of Pediatrics,
Emory University School of Medicine, Marcus Autism Center, Children's Healthcare of Atlanta, Atlanta, GA

Background:

The vast majority of research on adaptive behavior profiles in individuals with autism spectrum disorders (ASD) has been conducted on boys. Studies using the Vineland
Adaptive Behavior Scales have shown Socialization skills to be most impaired, followed by Communication and then Daily Living Skills (Bolte & Poustka, 2002; Carter et al.,
1998). In boys with ASD without cognitive impairment, adaptive skills tend to fall substantially below both I1Q and age, with age being negatively correlated with adaptive
behavior, suggesting a widening gap with age (Klin et al., 2007; Kanne et al., 2010).

Objectives:

This study compares a sample of girls with ASD evaluated at the Yale Child Study Center with a sample of boys of the same age range evaluated at Yale and published by
Klin etal. in 2007. In the Klin study, 84 boys ages 8 to 18 years (Mean=12.4) of average intelligence (FSIQ=99.8; VIQ=104.7; NVIQ=94.5) exhibited significant adaptive
deficits, with their Socialization Standard Scores on the Vineland falling more than 3 standard deviations below chronological and mental age (Mean=52.0). Age was
negatively correlated with adaptive functioning, with older boys exhibiting a greater gap between cognition and adaptive behavior than younger boys. With the current study,
our aim is to examine if girls with ASD exhibit similar profiles.

Methods:

Participants included 48 girls with ASD that received diagnostic evaluations through the Yale Developmental Disabilities Clinic. The sample was restricted to girls between
the ages of 8 and18 years to match the Klin et al. sample (Mean Age=11.47; SD=2.63). IQ measures included the Differential Ability Scales, Second Edition and a
combination of the Wechsler Scales for children for adults. The Vineland Adaptive Behavior Scales, Expanded Formwas used to assess adaptive behavior. Similar to the
boys in the 2007 paper, girls evidenced stronger Verbal 1Q scores than Nonverbal (VIQ=94.76, SD=27.83; NVIQ=83.57, SD=23.95), with a Full Scale Mean of 85.94
(SD=25.25).

Results:

Results revealed significant delays in all adaptive areas with the following Vineland Mean Standard Scores: Communication=64.77 (SD=22.59); Daily Living Skills=53.02
(SD=21.66); and Socialization=56.65 (SD=15.0). Age Equivalent (AE) scores for Socialization were lowest, with a Mean Interpersonal AE=3.73 years (SD=2.25) — quite
similar to the sample of boys in 2007 (Mean AE=3.2, SD=1.6). Pearson correlations indicated that Nonverbal IQ was related to more areas of adaptive functioning (Comm
r=.56, p<.01; DLS r=.48, p<.01; Soc r=.34, p<.05) than Verbal IQ (Comm r=.62, p<.01). Age was negatively correlated with adaptive Socialization skills (r=-0.31, p<.05),
consistent with results in boys.

Conclusions:

Results highlight the similarities in adaptive behavior profiles in girls compared to well-established profiles in boys. Though current studies are questioning if diagnostic
profiles of girls could be qualitatively different than those in boys, our findings suggest that perhaps differences in symptomatology could be independent from more
consistent cognitive and adaptive profiles. The substantial gap between cognition and adaptive functioning is similarly striking, as is the significant correlation between age
and socialization skills suggesting that this gap widens with age. Implications for informing intervention will be discussed.

123.049 An Examination of Cognitive and Adaptive Trends in Children with Autism Spectrum Disorder; A Comparison of Girls and Boys

A. Platner’, K. M. Stiles?, N. Bhuiyan', C. Deguire®*, S. E. Gillespie” and S. Hoffenberg’, (1)Marcus Autism Center, Children's Healthcare of Atlanta, and Emory University
School of Medicine, Atlanta, GA, (2)Marcus Autism Center and Children's Healthcare of Atlanta, Atlanta, GA, (3)Georgia School of Professional Psychology, Argosy
University, Sandy Springs, GA

Background: Despite the difference in prevalence of girls and boys with ASD, little research has investigated variations in developmental patterns between genders
(Halladay et al., 2015). Whereas earlier research demonstrated significant gender discrepancies in developmental profiles for children with ASD, more current literature
suggests comparable developmental profiles between girls and boys, although these findings lack consensus (Zwaigenbaum et al., 2012). Better understanding of gender
differences will result in improved methods of detection and treatment.

Objectives: This study seeks to compare the developmental and adaptive profiles of girls and boys with ASD.

Methods: All children had a confirmed ASD diagnosis and were seen at an autism center, which serves a diverse geographic and socioeconomic population. Assessments
included: (1) parentinterview (2) assessment of cognitive/developmental abilities using the Mullen Scales of Early Learning or Differential Abilities Scales-2"d Edition, (3)
adaptive assessment using the Vineland Adaptive Behavior Scales, 2"dEdition, Survey Interview, and (4) ASD assessment using the Autism Diagnostic Observation
Schedule. Expressive and receptive language scores on the Mullen were averaged to obtain an overall verbal score. Developmental/cognitive scores were converted to z-
scores to compare group means. Subsequently, a verbal domain (VD) was created by combining Mullen overall verbal scores and DAS-Il verbal scores. Similarly, Mullen
visual reception and DAS-II nonverbal scores were merged to create a nonverbal domain (NVD). Differences in measure values between the genders were considered for
the raw values and after adjusting for age via general linear regression.

Results: Participants included 204 (49 female and 155 male) children between the ages of 21 and 151 months, with girls and boys having comparable mean ages, 49.3 (SD
20.4) and 51 (SD 21.7) months, respectively. Groups were similar with regard to race and ethnicity. There were no differences between genders on the Vineland-Il domain or
subdomain scores, with the exception of Domestic DLS which was higher in girls when adjusted for age (14.4 (SE 5.9) versus 11.3 (SE 5.0), p= 0.048). Moreover, there were
no significant differences between genders on the DAS-Il GCA, Verbal, and Spatial domains; however, boys scored significantly higher than girls on the DAS Non-Verbal
domain after adjusting for age (83.4 (SE 40.2) versus 70.2 (SE 31.2); p=0.012). There were no significant differences between genders on the Mullen. When DAS-Il and
Mullen scores were taken together for both genders, there were no significant differences between overall IQ scores or the verbal/language scores. However, similar to the
DAS-Il data, boys scored higher than girls on the NVD (Z-Score:-1.9 (SD 1.4) versus -2.3 (SD 0.9); p=0.016).

Conclusions: This study supports the current literature suggesting that there are few differences in adaptive profiles between girls and boys with ASD. However, results of this
study indicate that boys’ nonverbal abilities were significantly better than girls. These findings highlight the importance of understanding diagnostic profiles of girls and

boys with ASD in order to create the most beneficial treatment plan and intervention for each child. Further research should examine a larger sample size as well as children
across different ages and developmental levels.

123.050 An Investigation of the ‘Female Camouflage Effect' in Autism Using a New Computerized Test Showing Sex/Gender Differences during ADOS-2

A. Rynkiewicz'2, B. Schuller®*°, E. Marchi®, S. Piana®, A. Camurri®, A. Lassalle” and S. Baron-Cohen’, (1)Department of Psychiatry, Medical University of Gdansk,
Gdansk, Poland, (2)Centrum Diagnozy, Terapii i Edukacji SPECTRUM ASC-MED, Gdansk, Poland, (3)Machine Intelligence & Signal Processing Group, Technische
Universitét Minchen, Munich, Germany, (4)Department of Computing, Imperial College London, London, United Kingdom, (5)Chair of Complex & Intelligent Systems,
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University of Passau, Passau, Germany, (6)Casa Paganini-InfoMus Research Centre DIBRIS, University of Genoa, Genoa, ltaly, (7)Autism Research Centre, University of
Cambridge, Cambridge, United Kingdom

Background: Autism is diagnosed more frequently in males than in females. Females with autism may have been under-identified due to a male-biased understanding of
autism but also females’ camouflaging. This study presents an innovative computerized technique to objectively evaluate the nonverbal modality of communication (gestures)
during two demonstration tasks of ADOS-2. We describe a new technique allowing automated coding of non-verbal mode of communication (gestures) and offering the
possibility of objective, evaluation of gestures, independently of human judgment. This technique was used during two demonstration activities of ADOS-2 (Autism Diagnostic
Observation Schedule, Second Edition) and automatically measured participants’ gestures, allowing computation of a “Gestures Index” (Gl). This Gl was compared between
males and females with autism.

Objectives: To test if females with autism have a higher Gl compared to males with autism.

Methods: High-functioning Polish girls (n=16) and boys (n=17) with autism or Asperger syndrome, aged 5-10, with an IQ average or above, and with fluent speech were
assessed during two demonstration activities of Module 3 of ADOS-2, administered in Polish, coded using Polish codes. Children were also assessed with Polish versions of
the Reading the Mind in the Eyes and Faces Tests. Parents provided information on the author-reviewed Polish research translation of SCQ (Social Communication
Questionnaire, Current and Lifetime) and Polish version of AQ (Autism Spectrum Quotient, Child).

Results: Girls with autism had a higher Gl than boys with autism during two demonstration activities of ADOS-2. Girls with autism made significantly more mistakes than boys
with autism on the Faces Test. Current communication skills as reported by parents on the SCQ were significantly better in boys with autism than in girls. Both girls and boys
with autism had improved in their social and communication abilities during their life. The number of stereotypic behaviours only significantly diminished in boys but not girls
during their life.

Conclusions: Girls and boys with autism differ on the non-verbal communication dimension. The automatic analysis of their gestures shows that girls with autism present
longer and faster gestures. Girls present longer gestures in shorter time. The study raises questions about parent-report screening measures such as the SCQ. As parents are
not supervised when completing the SCQ, itis unclear whether they take into consideration non-verbal communication (gestures) when they judge their children’s
communication skills, or only their verbal communication. The results of the present study contribute to further understanding of the under-diagnosis of autism in girls.

123.051 Applicability of the Autism Spectrum Screening Questionnaire Parent Form to 5-Year-Old Children

M. Adachi’, N. Takayanagi', S. Yasuda', S. Yoshida', M. Kuribayashi', A. Osato?, T. Masuda®, M. Tanaka®, M. Saito? and K. Nakamura®, (1)Research Center for Child
Mental Development, Hirosaki University, Hirosaki, Japan, (2)Graduate School of Medicine, Hirosaki University, Hirosaki, Japan, (3)Faculty of Education, Hirosaki University,
Hirosaki, Japan, (4)Hirosaki University Graduate School of Medicine, Aomori, Japan

Background: The study of High-Functioning Autism Spectrum Disorder(HF-ASD) has reported that secondary maladjustment such as school refusal in school age is one of
the serious problems of them. The Autism Spectrum Screening Questionnaire(ASSQ; Ehlers, Gillberg, & Wing, 1999) was developed to screen school children for HF-ASD.
Although the ASSQ consists of only 27 items, it has shown both validity and reliability, with good sensitivity and specificity in clinical settings(Ehlers et al., 1999). The ASSQ
could be appropriate for use as a population screening, as it short, it's easy for parents and teachers to complete. Although the ASSQ has been psychometrically tested in
only 7-16-year-old children, an application for younger children than 7-year-old is also expected to make early detection of HF-ASD and prevent secondary maladjustment of
them. From the clinical necessity, the ASSQ has been used in younger children than 7-year-old in clinical setting without standalization data(Kopp & Gillberg, 2011), therefore
earlier application possibility of the ASSQ should be examined urgently.

Objectives: The purpose of our study was twofold: first, to study psychometric properties of the ASSQ before school age, and second, to evaluate the sensitivity, specificity,
positive predict value(PPV) and negative predict value(NPV) on the ASSQ.

Methods: This study was conducted as a part of a larger study-the Hirosaki Five years check-up(HFC) study-assessing mental health among children in Hirosaki(n=2571).
We sent ASSQ and other questionnaires to the parents of all children aged 5 in this city. The response rate was 74.6%(n=1919 boy=1002). In the HFC study, children were
screened by multi-aspects in their difficulties; communication, behavior, motor skill, daily adaptation of children and their parent's stress. If children had showed higher score
than cut-off scores in at least one screening, they were invited to additional assessments and the diagnostic interview by child psychiatrists. The children who met the DSM-5
criteria for a diagnosis of ASD were diagnosed as ASD(n=55, boy=35).

Results: The internal consistency for the entire ASSQ was good, with Cronbach’s alpha of .853. The results of confirmatory factor analysis confirmed that the factor structure
was the same for 5-year-old as it was for school-aged children(RMSEA=.050). The receiver operating characteristic(ROC) analyses were performed to assess the
discriminant power of the ASSQ in distinguishing ASD from non-ASD cases, and it demonstrated favorable accuracy of identification of ASD(AUC=.91:95%C|=.85-.95). The
present study suggested that using cut-off score of > 8 provided the most efficient screening with sensitivity of .85 and specificity of .90. For the cut-off of 9, PPV was .22,
NPV.99.

Conclusions: The current study demonstrates the possibility that the ASSQ could identify ASD in the 5-year-old children with a certain degree of accuracy. Although NPV was
excellent, showing that only few children fell below the cut-off scores, PPV was low. This problem has been also pointed out by the study of the school age(Mattila et al.,
2009). Therefore, it should be emphasized that the ASSQ is a screening instrument, not a diagnostic instrument; all screening-positive children have to undergo diagnostic
examinations.

123.052 Are African American Girls with ASD More or Less Impaired Than Boys? It May be All about 1Q

C. A. Saulnier', J. Berman®, G. Kneeland’, L. Pascarella’ and B. Bostian’, (1)Marcus Autism Center, Children's Healthcare of Atlanta and Emory University School of
Medicine, Atlanta, GA, (2)Children’s Healthcare of Atlanta, Atlanta, GA

Background:

The field of autism has a tremendous need to better understand sex differences and the profiles of girls with autism spectrum disorders (ASD). To date, the largest phenotypic
study investigating sex differences found that girls with ASD had significantly lower cognitive and adaptive skills than boys with ASD, and significantly more externalizing
behaviors (Frazier, Georgiades, Bishop, & Hardan, 2014). Though there were more than 2000 individuals in the study, the sample was predominantly high functioning and
roughly 75% White/non-Hispanic. Few studies have directly investigated sex differences within and across racial groups.

Objectives:

This study investigates sex differences in phenotyptic presentations in a sample of African American individuals with autism, including differences in cognition, autism
symptomatology, and adaptive behavior.

Methods:

Participants included 97 African American individuals with autism (26 female and 71 male) ages 3-18 years (mean=7.78 years, SD=3.79). Measures included the Differential
Ability Scales, 29 Edition (DAS-Il), the Mullen Scales of Early Learning, the Autism Diagnostic Observation Schedule, 29 Edition (ADOS-2); the Autism Diagnostic Interview,
Revised (ADI-R), and the Vineland Adaptive Behavior Scales, 2" Edition, Survey Form (Vineland-ll).

Results:

Fifty-five percent of the sample had cognitive scores below 70 and 50% of mothers had a maternal education below college level. ANOVA analyses revealed no significant
differences on 1Q, ADOS, ADI-R, or Vineland-Il scores between males and females for the full sample. However, when the sample was grouped by High 1Q (IQ>70) and Low
1Q (IQ<70), significant differences emerged. For the Low IQ group, there was a trend for girls having significantly lower verbal IQ scores [F(1,38)=3.32, p=.076], with a mean
Verbal 1Q of 36.10 (SD=9.63) compared to 45.40 (SD=15.07) for boys. Girls also had significantly lower Vineland Socialization scores (Mean=58.00, SD=6.25) than boys
(Mean=65.32, SD=11.18) F(1,51)=4.66, p<.05. For the High IQ group, there were no significant differences in cognition, but girls had significantly higher Vineland
Socialization score than boys (Girls Mean=75.46, SD=8.24; Boys Mean=67.00, SD=11.07) F(1,40)=6.06, p<.05. No significant differences were observed across samples in
levels of autism symptomatology on the ADOS or ADI-R. However, regardless of sex, the Low IQ group had significantly higher ADOS CSS scores than the High IQ group
[F(1,84)=4.35, p<.05].

Conclusions:

Results from the overall sample of African American school-aged individuals with ASD revealed no significant sex differences in cognition, autism symptomatology, or
adaptive behavior. Sex differences emerged when the sample was split by cognitive level. Girls with ASD with cognitive impairment had significantly lower verbal abilities
and adaptive socialization scores than boys, but girls without cognitive impairment had significantly higher adaptive socialization scores than boys — contrary to prior
research. Of note, 58% of boys and 46% of girls fell into the Low IQ group, highlighting the discrepancies in percent of cognitive impairment in our African American sample
compared to national estimates (e.g., CDC, 2012 prevalence of 38%). These findings suggest that cognition could play a stronger role in potential sex differences in ASD
compared to, for example, symptom severity in African America