Keynote Address Program

100 Understanding Autism From a Cross-Syndrome
Developmental Perspective

Speaker: A. Karmiloff-Smith Birkbeck Centre for Brain &
Cognitive Development, University of London

Autism and the neurodevelopmental disability, Williams
syndrome, have often been characterized at opposite ends of a
neural and cognitive continuum in terms of their social and
cognitive profiles, whereas in-depth analyses reveal many
commonalities that emerge across their developmental
trajectories. In this address, | will show how tracing domain-
specific phenotypic outcomes back to their domain-relevant
processes in the infant start states can help to identify the ways
in which tiny initial impairments can cascade over
developmental time to result in large developmental differences
in the end state.

100.001 Understanding Autism From a Cross-Syndrome
Developmental Perspective. A. Karmiloff-Smith*,
Birkbeck Centre for Brain & Cognitive Development,
University of London

Autism and the neurodevelopmental disability, Williams
syndrome, have often been characterised at opposite ends of a
neural and cognitive continuum in terms of their social and
cognitive profiles, whereas in-depth analyses reveal many
commonalities that emerge across their developmental
trajectories. In this address, | will show how tracing domain-
specific phenotypic outcomes back to their domain-relevant
processes in the infant start states can help to identify the ways
in which tiny initial impairments can cascade over
developmental time to result in large developmental differences
in the end state.

Invited Educational Symposium Program

101 Characterizing Cognition In Nonverbal Individuals with
Autism: Innovative Assessment and Treatment

Moderator: G. Dawson Autism Speaks, UNC Chapel Hill

Current estimates are that one quarter to one half of children
with ASD enter school with minimal verbal skills. At this point
we cannot determine pathways to language impairment—which
children might be preverbal as preschoolers and which ones go
on to be nonverbal. Parents are understandably concerned
about this situation given the often cited finding that children
who speak by the time they are 5 or 6 years of age have milder
symptoms and function more adaptively as adults (Lord, 2000;
Rutter, 1978). Moreover, recent evidence suggests that while

some children can learn to talk after age 5 years, most do so
between 5 and 7 years, have Qs over 50 and rarely progress
to phrase speech (Pickett, et al, 2009). This symposium will
describe a series of innovative studies for characterizing
language impairment in school aged children with ASD with an
overarching goal of enriching intervention research with
translational, brain based methods

101.001 Assessing Cognition and Language In Nonverbal
Children with Autism: Is the Frog Green?. A. A.
Benasich*', V. L. Shafer?, J. Flax3, Y. H. Yu* and M.
MacRoy-Higgins?®, (1)Rutgers University Newark,
(2)College of the City of New York, (3)Rutgers
University, (4)The City University of New York,
(5)Hunter College-CUNY

The majority of nonverbal/minimally verbal subjects have little
to no access to effective communication, thus their cognitive
capacity remains essentially unknown. Given that lack of
expressive language does not necessarily indicate lack of
receptive language abilities, we developed a battery of adapted
information processing tasks and linguistic EEG/ERP
assessments that do not require expressive language and thus
may allow more accurate descriptions of the capabilities of
these children. An overview will be given of these tasks as well
as preliminary results highlighting outcomes as compared to an
age-matched typically developing control group. It is hoped that
these passive electrophysiological and behavioral tasks will
allow researchers to identify and begin to quantify the linguistic
and cognitive abilities of this difficult to assess group of children
with ASD.

101.002 Innovations In Assessing Cognition In Nonverbal
Children with Autism Spectrum Disorder. J. Connolly*!,
J. A. Reitzel?, P. Szatmari® and A. Harrison’,
(1)McMaster University, (2)McMaster Children's
Hospital/McMaster University, (3)Offord Centre for Child
Studies, McMaster University

Up to 25% of children with autism are labeled nonverbal with
the implication that they can neither produce nor comprehend
language and may have a restricted and limited cognitive life.
In many situations these judgments are based on psychological
assessments and behavioral observations only. This proof of
principle study draws from experience successfully using
event-related brain potentials (ERP) to assess cognitive and
language abilities of patients with acquired brain injuries. We
describe a study that seeks to determine if speech
comprehension can be demonstrated in any of the individuals
who have received a nonverbal autism diagnosis and, if such a



capacity is demonstrated, to further explore the range of
cognitive functions that may exist.

101.003 Developing Biomarkers of Language Impairment In
Nonverbal Children with Autism: An MEG Investigation.
N. M. Gage*', A. L. Isenberg’, P. T. Fillmore?, K. Osann'
and P. Flodman?, (1)University of California, Irvine,
(2)University of South Carolina

Language impairment is a defining feature of autism however
its neural bases remain largely undiscovered. We present
findings from an ongoing series of studies to develop brain-
based predictors (biomarkers) of language function in
minimally-verbal school-aged children with autism. We use
MEG and a passive listening paradigm to assess cortical
function in typically developing children and children with
autism so that we may determine between-group differences
that correspond to neural mechanisms and not to task-related
attentional processes, compensatory strategies, or coping
skills. We adopt a case-study approach so that we may assess
cortical language processes and their correspondence to
language outcome on a child-by-child basis. A key aim is to go
beyond group-wise differences to determine which brain
measures are predictive of language outcome as measured by
standardized assessments. Our overarching goal is to develop
biomarkers that are predictive of language outcome in school-
aged children in order to provide methods for earlier detection
in younger children so that treatment and interventions may be
begun as early in life as possible.

101.004 CCNIA Intervention: Spoken and Augmented Means of
Communication. C. Kasari*!, A. Kaiser?, R. J. Landa?,
P. Mathy4, K. Goods' and J. Nietfeld?, (1)University of
California, Los Angeles, (2)Vanderbilt University,
(3)Kennedy Krieger Institute, (4)Kennedy Kreiger
Institute

Interventions are needed to assist nonverbal school aged
children into becoming effective communicators. Interventions
focusing on this population will be reviewed, and a novel social-
communication intervention with two arms: spoken language
and the use of a speech- generating device (eg ipad) will be
described. The study uses a SMART design (sequential
multiple alternating randomized trial) in order to determine
responder status from the novel intervention, and the potential
sequence of interventions that may be necessary to effect
change. Particular challenges with this population will be
highlighted, such as heterogeneity in child presentation and
response.

Services Program
102 Services for Children with ASD

102.001 The Role of Compliance with American Academy of
Pediatrics Guidelines for Well Child Care In the Early
Detection of Autistic Disorder. A. M. Daniels*!, S. C.
Marcus? and D. S. Mandell3, (1)Johns Hopkins
Bloomberg School of Public Health, (2)University of
Pennsylvania , (3)University of Pennsylvania School of
Medicine

Background:

Clinicians can reliably diagnose autistic disorder (AD) starting
from when children are two years of age; however, many
children are not diagnosed until they reach school age. While
studies have advanced our understanding of factors influencing
age at diagnosis, many identified factors are not modifiable.
Studies have also shown regional variation in age at diagnosis,
yet have not identified specific regional characteristics that
adequately explain this variation. Receipt of well-child care in
compliance with American Academy of Pediatrics’ (AAP)
guidelines has been associated with improvements in care
quality and enhanced screening of other chronic conditions. No
studies have examined the extent to which well-child
compliance and associated state policies influence the early
detection of autistic disorder.

Objectives:

The objectives of this study are to 1) estimate the association
of children’s compliance with AAP guidelines for well-child care
and age at diagnosis of autistic disorder and to 2) evaluate the
extent to which state policies related to well child care are
associated with age at diagnosis.

Methods:

This study used Medicaid data from 2001-2005 from all 50
states and Washington, DC. The study sample included all
children born in 2001 who were diagnosed with autistic disorder
between the ages of 24 and 60 months and who were
continuously enrolled in Medicaid up to age of diagnosis
(N=1402). Children were identified as having autistic disorder if
they had at least two separate visits associated with a primary
diagnosis of AD. Age at diagnosis was defined by subtracting
the child’s date of birth from the date of the earliest AD claim.
Overall well-child care compliance was assessed by dividing
the total number of well-child visits up to diagnosis by the total
number of AAP recommended visits for that same time period.
The relationship between well-child care compliance and age at



diagnoses will be examined using discrete time survival
analysis.

Results:

Analyses are ongoing. The mean age at diagnosis was 38.2
(SD 7.8) months. The mean compliance ratio was 0.55 (SD
0.45); 11% (n=149) of the sample had no well-child visits from
birth to age at diagnosis. Preliminary findings using random
effects, linear regression showed a non-significant association
between well-child care compliance and age at diagnosis,
controlling for child-level demographic characteristics, other
health service use (i.e. sick visits), the presence of chronic
conditions, and county and state variables. Additional analyses
using discrete time survival modeling with both time-fixed and
time-varying covariates is ongoing and will reveal whether
receipt of well-child care at certain time periods influences age
at diagnosis.

Conclusions:

Preliminary findings suggest that children in this study received
fewer well-child visits and have less average compliance than
children of similar ages in the general population. Findings also
reveal that overall compliance with AAP guidelines are not
linked to early detection of AD. The implications of the
relationship between receipt of well-child care at particular time
periods and age at diagnosis will be discussed.

102.002 General Education Teachers' Perceptions of Inclusion
for Children with Autism. P. Rosen*!, E. Rotheram-
Fuller' and D. S. Mandell?, (1) Temple University,
(2)University of Pennsylvania School of Medicine

Background: In recent years, inclusion has become
increasingly common practice for children with special needs
(Kasari, Freeman, Bauminger, & Alkin, 1999). Despite this
growing trend, there has been some resistance from general
education teachers, especially when students being included
have been diagnosed with autism (McGregor & Campbell,
2001). This issue often is exacerbated in schools located in
large, urban districts, which often contend with additional
barriers to inclusion related to a lack of resources. Yet these
districts serve a disproportionately large number of children
with autism. More information is needed to better understand
the beliefs and attitudes of general education teachers in these
urban classrooms, as well as to assess their resource needs.

Objectives: To assess general education teachers’ perceptions
and attitudes toward the inclusion of children with autism in
their classrooms, their beliefs regarding the child’s educational

placement, and specific child, classroom, and school-related
factors impacting these attitudes.

Methods: A survey including both quantitative and semi-
structured components was developed and administered to
elementary school teachers in a large, urban district as part of
a pilot study. Teachers answered survey items about individual
students presently being included, as well as their perceptions
of the success of inclusion in their schools. Eight teachers were
administered the survey and offered consultation services.
Teachers had an average of 10.25 years (range 1-30) of
experience, while teaching experience specifically with
students with autism ranged from 0 to 15 years (M=4.75). On
average, teachers had 25.5 students in their classrooms, with
between 2 to 4 students with autism included.

Results: Preliminary survey results indicate some general
trends in beliefs about students’ educational placement.
Teachers rated the placement of only 44% students as being
“completely appropriate,” with placement for 33% of students
was considered as “somewhat appropriate,” and placement for
22% students deemed “somewhat inappropriate.” When asked
specifically if they would suggest a change of placement,
teachers reported that they would recommend 33% of students
for more restrictive settings, although overall, teachers thought
that the majority of students (66%) should remain in their
present placements. Teachers felt their own skills in managing
a child with autism were strong, but that the students did not
always come in to the classroom prepared for the demands of
the general education setting. Resource needs mentioned by
teachers included strategies for promoting socialization
between children with autism and their peers, training regarding
the implementation of IEP goals, as well as continued support
from professional staff (i.e. special education teachers).
Overall, all teachers reported positive attitudes about including
children with autism in their classrooms.

Conclusions: Although these findings represent a small sample
of teachers, the information collected provides an in-depth look
at the needs of these teachers within the classroom. Results
also indicate the need to explore child ‘readiness,’ prior to
entering the general classroom setting. Overall, teachers were
not resistant to having children with autism included in their
classroom, but felt they need additional resource to make this
process successful.

102.003 Differences In Parenting Stress for Parents of Young
Children with ASD Between Ages 2 and 4. L. E.
Herlihy*, T. Dumont-Mathieu, M. Barton and D. A. Fein,
University of Connecticut



Background: Previous research from the current project found
that when children with autism spectrum disorder (ASD) were
18-24 months, lower yearly family income and higher levels of
symptom severity were associated with increased parenting
stress (Herlihy et al., 2010). No association emerged between
adaptive skills level and parenting stress. Clarifying the relation
between parenting stress and child factors at various ages
could lead to a better understanding of the needs of this
population of families.

Objectives: The aims of the current study were to (1) compare
previous findings on parenting stress in parents of 18-24-
month-olds with ASD to parenting stress in parents of 42- to 62-
month-olds with ASD, and to (2) compare parenting stress
levels longitudinally in @ subsample who contributed data at
both time points.

Methods: Comparison: Participants were 84 parents of children
presenting for follow-up evaluation at 42 to 62 months as part
of the Early Detection study. The child’s ASD diagnosis was
confirmed and parenting stress was measured with the
Parenting Stress Index- Short Form (PSI-SF). Child symptom
severity was measured with the CARS and adaptive skills were
measured with the Vineland. Parents self-reported yearly
income data on a demographic questionnaire. Longitudinal:
Participants were a subset of 30 parents from the above
sample who completed the PSI-SF at both Time 1 (18-24
months) and Time 2 (42-62 months).

Results: Comparison: In a sample of parents of 42- to 62-
month-olds with ASD, the child’s score on the Vineland Social
domain was negatively correlated with parenting stress level
(r=-.246, p<.05). PSI score was not associated with CARS
score or family yearly income at this age. Longitudinal: A paired
samples t-test revealed a significant mean difference (t= -
2.650, p<.05) between parents’ PSI-SF score at the two time
points, with parents reporting higher levels of stress at Time 2.
In this subsample, parents’ PSI-SF score was negatively
correlated with the child’s Vineland Social domain score at
Time 2 (r= -.435, p<.05). PSI score was not associated with
Vineland Daily Living or Communication domains, or with
CARS score.

Conclusions: In this preliminary study of parents of 42- to 62-
month-olds with ASD, parenting stress level was not associated
with family yearly income as it had been in a sample of toddlers
from the same project. Lower parenting stress in this sample
was associated with better adaptive skills in the Social domain,
which was not the case in a study of toddlers reported in a
previous poster (Herlihy et al., 2010). In a subsample of parents

who reported parenting stress at both time points, parenting
stress level was significantly higher on average when the
children were 42-62 months old and was negatively associated
with the child’s current level of social skills. Results suggest
that at the time of diagnosis family factors such as degree of
child impairment and family resources are associated with high
stress, while after two years, as children continued to exhibit
significant impairments, the degree of social/emotional
attachment displayed by the child is more important in
influencing parental stress.

102.004 Fidelity of Implementation of Evidence-Based
Practices by Paraprofessionals In Community
Classrooms. V. Zandi*', A. C. Stahmer?, S. Reed?, E. L.
Lee3, S. Shin*and D. S. Mandell®, (1), (2)Rady
Children's Hospital, San Diego, (3)Rady Children's
Hospital, (4)University of Pennsylvania, (5)University of
Pennsylvania School of Medicine

Background: The evidence from efficacy trials supporting
interventions for children with autism has increased
dramatically in the past decade. There are few studies,
however, that examine whether community-based educators
can implement these sometimes complicated interventions with
fidelity to the manual, even when extensive training and
support are provided. In particular, the capabilities of
paraprofessionals, who often are the educators spending the
most time with these children, have been essentially ignored.
Understanding whether teachers and paraprofessionals trained
in a specific approach can effectively implement the
intervention is essential for translating evidence-based
programs (EBPs) into schools.

The Strategies for Teaching based on Autism Research
(STAR) program is a comprehensive curriculum that uses
EBPs to teach academic and social skills. Strategies include
the highly structured discrete trial teaching (DTT), and the more
naturalistic behavioral strategy, pivotal response training (PRT).
STAR was developed specifically for classrooms and is starting
to be widely disseminated; however treatment integrity among
classroom educators has not been systematically examined.

Objectives: To examine fidelity of implementation of the STAR
program components, including DTT and PRT, among teachers
and paraprofessionals after training.

Methods: STAR was implemented in K-2 autism support
classrooms in one large urban school district as part of a
randomized trial. Teachers and paraprofessionals in 42
classrooms participated. Participating teachers agreed to
attend training in STAR strategies and paraprofessionals were



offered the opportunity to attend. Classroom teachers and
paraprofessionals were videotaped monthly using DTT and
PRT. Videotapes were coded for fidelity of implementation by
undergraduate research assistants blind to the study
hypotheses. Reliability of data coding was greater than 80% on
all measures.

Results: Fifteen paraprofessionals and 40 teachers were
observed to implement DTT; 18 paraprofessionals and 35
teachers were observed during PRT implementation. By the
end of the school year, 86% of both groups were implementing
DTT with fidelity. Both groups were good at providing clear
cues and immediate consequences, and struggled with using
appropriate cues, giving immediate prompts and following
prompting rules. Paraprofessionals struggled more than
teachers using appropriate cues and gaining children’s
attention. At the end of the year, 71% of teachers and 39% of
paraprofessionals were implementing PRT with fidelity. Both
groups were proficient at providing children a choice of activity,
using clear cues and finding effective reinforcers. Both had
difficulty with differential and direct reinforcement.
Paraprofessional staff had significantly greater difficulty with
having clear goals and using contingent reinforcement.
Teacher and paraprofessional fidelity in PRT was not correlated
within classrooms, but there was a significant correlation (.40)
in fidelity of DTT within classrooms.

Conclusions: Implementing DTT may be an appropriate role for
paraprofessionals. Compared with teachers, paraprofessionals
had difficulty implementing PRT, perhaps due to limited
education in teaching strategies in general (which overlap with
PRT). Given the specific strategies posing difficulty,
paraprofessionals may need more specific training on how to
target individual children’s goals, and how to determine how to
use strategies that require differential responding, such as
prompting and reinforcement.

102.005 Quality of Autism Websites. B. Reichow*!, T.
Steinhoff2, N. Letsinger?, J. Halpern2 and F. R. Volkmar,
(1)Yale University, (2)Fordham University,
(3)Providence College

Background: The World Wide Web (WWW) is the most
frequently utilized method by parents of children with autism to
obtain information (Mackintosh, et al., 2005; Chowdhury, et al.
2002). Although there are now millions of websites on autism,
only one analysis has been published; Chowdhury and
colleagues (2002) found 116 of 145 (80%) websites had
information that could not be verified as accurate. No further
research documenting methods for evaluating or studies of the
content on autism websites has been published.

Objectives: First, we sought to evaluate the quality and
comprehensiveness of information presented on highly ranked
websites. Second, we sought to evaluate the presence or
absence of quality assurance benchmarks and other
characteristics of these websites. Finally, we sought to
synthesize the results to make recommendations to families on
how to locate high quality sites.

Methods: One-thousand four-hundred forty-eight autism
experts were invited to participate in an online survey; 299
(22%) participated. A majority of the experts had a doctoral
degree (63%) and 47% of the experts had 10+ years of
experience in autism. The survey contained text from 30
websites identified using a 4-step selection process in July
2009. The survey contained five pages: one page of
demographic questions, three pages with one website text and
three corresponding questions per website (websites removed
of identifying information and randomly paired and ordered
across participants), and one page for open-ended comments.
Each website text contained one or more of the following
pieces of information on autism: general characteristics, signs
and/or symptoms, causes, and treatments. Participants
responded to three questions for each website. Each
participant used a 5-point Likert scale (1 [lowest] to 5 [highest])
to rate the accuracy of the information and the currency of the
information presented. Two members of the research team also
independently evaluated sixteen characteristics of each
website.

Results: The mean accuracy rating (Macc) across websites was
3.42 (SD=.83, median= 3.805) and the mean currency rating
(Mcur) was 3.45 (SD=.59, median=3.65). The accuracy rating
and currency rating were highly correlated; rs = .87, p < .001.
For the websites in the top quartile on the accuracy rating
(Macc24.0), zero offered a product or service for sale, zero
promoted a non-evidence based treatment, and 6 of 7 had
Mcur greater than the median value. For the websites in the
bottom quartile on the accuracy rating (Macc<2.71), 5 of 7
offered a product or service for sale, 7 of 7 promoted a non-
evidence based treatment, and 7 of 7 had Mcur less than the
median value.

Conclusions: Methods for directing parents to the most
accurate websites containing information on autism is needed.
Although the current sample was small, two characteristics
emerged; 8 of 9 websites containing a top level domain of .edu
or .gov had a Macc > median (4 in the top quartile) and 6 of 7
websites classified as “health informational sites,” (e.g., Mayo
Clinic, Google health) had a Macc > median (2 in top quartile).



102.006 Service Use and Unmet Needs Among School-Aged
Children with ASD. C. B. Zimmerman*!, D. R. Langer?,
M. A. McCarthy', L. J. Lawer', E. Brusilovskiy® and D. S.
Mandell', (1)University of Pennsylvania School of
Medicine, (2)Children's Hospital of Philadelphia, Center
for Autism Research, (3)Temple University

Background: There is limited research describing intervention
services used by school-aged children with autism spectrum
disorders (ASD). A variety of treatments are recommended for
school-aged children (e.g. behavior modification programs,
occupational therapy, social skills training) which are often
delivered by multiple service systems, complicating the study of
services for this age group. The few studies in this area have
been inconsistent regarding the types and intensity of services
these children receive. The lack of information about met and
unmet needs makes it difficult to establish recommendations
regarding necessary policy and practice changes to address
the service needs among children with ASD.

Objectives: To identify the types of services school-aged
children with ASD are receiving and assess which services
school-aged children with ASD still need.

Methods: This study relies on data from the largest survey of
individuals and families living with autism to date. Data for this
study were gathered from the ASERT (Autism Services
Education Research and Training) Collaborative Needs
Assessment, funded by the Pennsylvania Bureau of Autism
Services. An invitation to participate was sent to all parents and
caregivers of an individual with autism who received Medicaid-
funded services associated with an ASD diagnosis in 1999,
2004 or 2009. Survey questions asked about service
experiences for the person with ASD.

Results: 2,651 parents and caregivers completed the survey.
Children about whom the survey was completed ranged in age
from 4 to 21 years. There was a wide range of services used
and unmet service needs. One-to-one support in the
community and case management were the most utilized
services with 74% of respondents receiving these; 41% of
respondents reported needing more of these services. Seventy-
one percent of respondents reported using speech/language,
occupational and physical therapy, yet 51% of respondents still
reported unmet needs in this area. Sixty percent of parents and
caregivers responded that their child was receiving social skills
training, and 62% reported needing additional training. Medical
services (including neurology services and medication
management) and mental health counseling services were
utilized by 58% and 56% of respondents respectively. Only
27% of respondents reported needing additional medical

services and 44% reported needing additional counseling
services. Forty-six percent of respondents reported receiving
summer academic support or tutoring, but 47% responded that
they needed more. Thirty-four percent of respondents reported
using summer camps and 53% need more. Only 15% of
parents and caregivers of school-aged children reported
utilizing sexual health education services; however 57% of
respondents reported this as an unmet service need.

Conclusions: School-aged children use a wide variety of
services and vary in the extent to which they report needed
additional services. The results of this study will inform efforts
to identify which services school-aged children are utilizing and
which services they still need, improve the availability of
services that children need, and enable the advancement and
expansion of commonly utilized services to accommodate the
needs of school-aged children with ASD.

102.007 Socio-Economic Based Disparities In Classification
and Educational Services to Autism Spectrum Disorder
Children. S. Neves*!, S. Kurland', J. Shenouda’, N.
Scotto-Rosato?, S. Howell2 and W. Zahorodny?,
(1)UMDNJ, (2)NJ State Health Department, (3)New
Jersey Medical School

Background: While the number of children receiving special
education services for Autism Spectrum Disorders (ASD) is
increasing, little is known about the educational classification
and placement of these children. Children on the spectrum
receive a wide range of services, ranging from general
education interventions to self-contained classrooms. It is
important to understand how children with ASD are properly
identified in order to receive services to fit their individual
needs.

Objectives: The purpose of this study is to understand the
provision of special education services to children with ASD in
a large, population-based sample. Case-specific data were
analyzed according to sex, race, and socio-economic status
(SES), in order to identify patterns of special education
classification and placement.

Methods: Data were collected as part of the New Jersey
Autism Study (NJAS), an ASD surveillance investigation carried
out in Essex, Union, Hudson and Ocean Counties. Using an
active case-finding method established by the Centers for
Disease Control and Prevention (CDC), ASD surveillance data
were developed for children who were born in 1998 and resided
in the surveillance region during 2006. NJAS data were based
on review, analysis and independent ASD case-determination
derived from information contained in health and education



records. Demographic information, impairment and case-
specific data, including the educational and program
classification of children in their analyzed. The socioeconomic
status (SES) of children with ASD was represented by the
District Factor Group (DFG) ranking, a community-level index.
Statistical analysis was performed using t-tests.

Results: In a population of over 30,000 8-year old children, 533
children were identified with an ASD, 509 (95%) received
special education services and 224 of children with ASD (46%)
were classified Autistic. Moreover, 123 classified Autistic
children (54%) were placed in an Autism program. Autistic
classification and Autism placement did not vary significantly by
sex, race or SES. Among severely impaired children, 65.9 %
were classified Autistic and 49.6% were placed in Autism
program than less-impaired children (36.6% and 17.4%,
respectively) (p<0.05). ASD children from affluent communities
were over 4 times less likely to be classified Cognitively
Impaired or Multiply Disabled (1.5% and 6.9%) than non-
affluent children (7.0% and 26.3%) (p<0.05). Children from
affluent communities were also more likely to be placed in less
restrictive environments, such as pull-out (34.6% to 7.5%) and
inclusion programs (14.6% to 4.0%)(p<0.05).

Conclusions: Almost all children with ASD in our region (95%)
received special education services in 2006, indicating the
comprehensive identification of special education needs in ASD
children. Children residing in higher SES communities are more
often mainstreamed and according them the opportunity to
learn with other general education students, which might
improve their outcome. When compared to their affluent peers,
students from lower SES communities were more often placed
in more restrictive educational environments. Further research
is needed to understand the relationship between socio-
economic status and the educational interventions provided to
ASD children.

102.008 Outcomes of Early Intervention Services for Families
of Children with Autism Spectrum Disorders. B.
Elbaum*!, D. M. Noyes-Grosser?, E. Morgan?, L. Yan*
and K. Siegenthaler®, (1)University of Miami, (2)Bureau
of Early Intervention, New York State Department of
Health, (3)State University of New York, (4)University at
Buffalo, (5)New York State Department of Health

Background: State early intervention programs (EIPs) are
charged with delivering evidence-based interventions for
infants/toddlers with developmental delays and with providing
supports and services to their families. Since 2005, states have
been required to report annually on outcomes for families in
their EIPs. Outcomes for families of children with autism

spectrum disorder (ASD) are particularly important in that
research indicates that these families may experience
significant stressors related to parenting their child with ASD.
The New York State Bureau of Early Intervention (NYSBEI) is
one of approximately 25 state EIPs that collects EIP family
outcome data using the Impact on Family Scale (IFS)
developed specifically for this purpose by the National Center
for Special Education Accountability Monitoring. The IFS was
validated on an ethnically and geographically representative
sample of families participating in EIPs across the U.S.;
however, scale developers did not have diagnostic information
needed for validation of the instrument for families of a child
with ASD.

Objectives: The primary purpose of this study was to validate
the IFS for families of a child with ASD.

Methods: Each year, NYSBEI mails a survey that includes the
35 IFS items (e.g., “El services have helped me/ my family
understand my child's special needs,” “. . . take part in typical
activities for children and families in my community,”
advocate for my child”) to representative samples of families
exiting the EIP. Respondents rate their agreement with each
item on a scale of 1 (very strongly disagree) to 6 (very strongly
agree). Families’ responses were linked to the state’s EIP
database to provide de-identified demographic and diagnostic
information. Data were analyzed through the Rasch
measurement framework using Winsteps software.

Results: Valid item-response data were available for 2,877
families, including 165 families of a child with ASD. The IFS
exhibited high item and person reliabilities (all greater than
r=.94) both for families of a child with ASD and those whose
child had a different diagnosis or developmental delay(s). Item
calibrations estimated independently for the two subgroups
correlated r =.98, indicating identical ordering of item
difficulties. Only one IFS item, related to families’ ability to
manage their child’s behavior, exhibited statistically significant
differential item functioning (DIF), suggesting a greater
challenge on the part of EIPs in helping families of a child with
ASD in this area. A t-test of the difference between mean IFS
measures for families of a child with and without ASD was not
statistically significant, suggesting that NY’s EIP has similar
levels of positive impact on families of children with ASD and
those with children who have other developmental delays.

Conclusions: Results of this study indicate that measures on
the IFS can be interpreted identically for families of a child with
ASD and other families participating in EIPs, providing strong
support for use of the IFS for statewide program evaluations as



well as for planned studies that will model the mediating effect
of family outcomes on outcomes of EIPs for children with and
without ASD.

4th Oral Brain Imaging in ASD temporary Program
103 Structural and Functional Brain Imaging In Older
Children, Adolescents and Adults with ASD
Moderator: M. Solomon Department of Psychiatry, MIND
Institute, Imaging Research Center

103.001 ASD Risk Polymorphism in MET is Associated with an
Aberrant Pattern of Functional Activity Across Regions
of High MET Expression. J. D. Rudie*!, L. M.
Hernandez', D. Shirinyan', N. L. Colich, P. Gorrindo?,
D. H. Geschwind?, P. Levitt2, S. Y. Bookheimer' and M.
Dapretto’, (1)University of California, Los Angeles,
(2)Keck School of Medicine, University of Southern
California

Background: A common variant (rs1858830) in the promoter
region of MET receptor tyrosine kinase (MET) has been
associated with ASD risk across multiple independent samples
(Campbell 2006, Campbell 2008, Jackson 2009). In the
primate, MET is enriched in neurons and their axons which
project from subcortical limbic forebrain structures -- as well as
temporal, parieto-occipital and limited frontal cortices -- to
target regions during synaptogenesis (Judson 2010). MET
transcript and protein expression in postmortem temporal
cortex is reduced in ASD, as well as in neurotypical individuals
who carry this common risk variant (Campbell 2007).
Interestingly, many regions in which MET is highly expressed
are involved in socio-emotional processing and have been
found to exhibit abnormal functional activity in ASD (see Di
Martino 2009).

Objectives: Despite clear evidence that the MET promoter
variant disrupts MET expression, which is crucial for typical
circuit development, no studies have examined the effect of this
variant in humans using in vivo neuroimaging. Therefore, we
sought to examine the effects of the MET risk polymorphism in
a relatively large sample of neurotypical subjects and
individuals with ASD using functional magnetic resonance
imaging (fMRI) during an emotional face processing task
(Dapretto 2006, Pfeifer 2008).

Methods: While undergoing fMRI, 23 children and adolescents
with ASD and 59 typically-developing subjects (matched by
age, 1Q and head motion) passively observed faces displaying
different emotions (angry, fearful, happy, sad, and neutral).
Using a jittered event-related design, each facial expression

was presented 16 times for 2 seconds. DNA was extracted
from saliva samples and rs1858830 was genotyped using a
custom Tagman assay. Random-effects group-level analyses
were performed to examine the main effects of ASD diagnosis
and MET risk polymorphisms on emotional facial processing
(genotype groups were matched by ASD diagnosis, age, IQ
and head motion).

Results: Regardless of diagnosis, analyses of individuals
possessing one or two MET risk alleles showed hyperactivated
subcortical structures that receive MET cortical projections,
including thalamus, striatum, and amygdala, as well as cortical
regions including inferior frontal gyrus and supplementary
motor cortex, according to an additive genetic model.
Additionally, risk carriers displayed reduced deactivation of
MET-enriched cortical regions, particulary temporo-parietal
regions that include primary auditory cortex, planum temporale,
superior temporal sulcus, and parietal operculum. When
examining the main effect of ASD diagnosis, a similar pattern
emerged whereby nearly all of the regions displaying greater
activity in risk carriers displayed greater activity in children with
ASD (most significantly in temporal regions). Preliminary
analyses did not find evidence of an interaction between MET
risk alleles carrier and ASD diagnosis.

Conclusions: While autism is a highly heritable
neurodevelopmental disorder, relatively little is known about
how genetic factors alter the development of circuitry
underlying social and emotional processing. Our findings
suggest a relationship between a risk allele that reduces MET
expression and disrupted activity in specific subcortical and
cortical circuits where MET is highly expressed. These findings
lend support to the notion of a broader autism phenotype and
highlight how an imaging genetics approach may further
elucidate the neurobiology of ASD.

103.002 A Common Oxytocin Receptor Polymorphism Interacts
with Adverse Social Experiences In Influencing Brain
Responses to Angry Faces and Social-Affective
Problems. E. Loth*', B. Thyreau?, A. Lourdusamy’, D.
Stacey’, A. Cattrell', G. Barker!, C. Buechel?, P.
Conrod!, H. Flor4, J. Gallinat®, H. Garavan®, A. Heinz®,
M. Lathrop?, K. Mann#, J. L. Martinot?, T. Paus?, L.
Poustka?, T. W. Robbins®, M. Rietschel*, M. Smolka'?, J.
B. Poline? and G. Schumann?, (1)Institute of Psychiatry,
(2)CEA, (3)University Medical Centre Hamburg-
Eppendorf, (4)Central Institute of Mental Health,
(5)Charite - Universitaetsmedizin Berlin, (6) Trinity
College, (7)Centre National de Genotypage, (8)Univerity



of Toronto, (9)University of Cambridge, (10) Technische
Universitaet Dresden

Background:

Over the past several years, there has been a growing interest
in the role of oxytocin (OT) in the neurobiological basis of social
behaviour, and in social and affective disorders (e.g., autism
spectrum disorders, anxiety disorders). While nasal OT
administration has been hailed as a possible treatment for
these disorders, animal work indicates that OT-effects may
chiefly depend on OT-receptor expression in the brain. More
specifically, the comparison between high social-affiliative
prairie voles and ‘asocial’ montane voles suggests that 1)
social attachment formation requires linking social cues to OT-
receptors in brain regions involved in reward processes, and
that 2) in high social-affiliative species, especially females, OT-
receptor expression and social behaviour are affected by
adverse social experiences during development.

Objectives:

We used a gene-neuroimaging approach in 393 13-14 year-old
adolescents from the IMAGEN sample to test the hypotheses
that 1) rs2268494, a common OXTR-polymorphism previously
linked to autism and social behaviour, influences brain activity
in reward regions to social threat; 2) that OXTR-genotype
effects are moderated by adverse social experiences, primarily
in girls; and 3), that genotype x environment-dependent ventral
striatal activity affects social and affective functioning.

Methods:

65 AA/AT and 328 TT-carriers of central European descent,
matched on age, 1Q, and puberty development, were assessed
on fMRI BOLD reactivity to anger expressions, frequency of
negative life events, and conduct, peer, and emotional
problems.

Results:

We found that genotype effects on brain reactivity in regions
implicated in reward processing and mentalising (the ability to
infer others thoughts and feelings) were moderated by gender
and negative experiences. In girls, only minor A-carriers but not
TT-genotype showed decreased ventral striatal activity after
negative experiences, which in turn increased risk for social-
emotional problems. in boys, the A-allele was associated with
increased reactivity in regions engaged in mentalizing and
fewer emotional and behavioural problems. This supports
reports of abnormal reactivity in the mentalizing network in

male-dominant disorders of social dysfunction (ASD, conduct
disorder).

Conclusions:

Together, our findings point to a novel neurobehavioural
mechanism through which the OXTR polymorphism rs2268494
interacts with negative experiences in contributing to risk
versus resilience for social-emotional problems in adolescent
boys and girls. We will discuss implications for ASD.

103.003 Abnormal Brain Circuitry In ASD: Preliminary Resting
State fcMRI Findings from an Adolescent Sample of
Low and High Functioning Individuals. N. M.
Kleinhans®, G. Pauley, N. Martin, A. M. Estes, D. Shaw,
A. Artu and S. R. Dager, University of Washington

Background:

Abnormal connectivity is likely a key component of the neural
basis of ASD. Resting state fcMRI is an emerging technique for
studying brain circuitry, which can be used with individuals who
cannot actively perform cognitive tasks in the scanner. Studies
utilizing fcMRI techniques in high functioning ASD have
identified abnormal connectivity between brain regions during
task-free “resting states”. However, as fcMRI studies have not
been reported in low functioning individuals with ASD, it is
unknown whether functional connectivity abnormalities are
generalizable across the autism spectrum.

Objectives:

1) identify fcMRI abnormalities in lower functioning (LFA) and
higher functioning (HFA) adolescents with ASD and idiopathic
developmental delay (DD) 2) evaluate the relationship between
functional connectivity and clinical severity.

Methods:

Three task-free fcMRI scans with physiological monitoring were
collected on all participants. A subset of cognitively impaired
participants with ASD (i.e., the LFA group) and all participants
with DD were scanned under propofol sedation (Amundsen et
al . 2005). Study participants are part of a larger longitudinal
cohort first diagnosed at age 3-4 years. Data collection is
ongoing. Valid data has been obtained on 41 participants (HFA
=7; LFA = 14; Control = 16; DD = 4). Participants scanned
while awake (i.e., without propofol) were instructed to close
their eyes, relax and let their mind wander. Participant scanned
under sedation were not provided specific instructions. Scans
were analyzed using standard preprocessing steps. In addition,
physiological correction was applied using Retroicor and a low-



pass filter removed frequencies above .1 Hz. Resting state
networks were identified using MELODIC’s model-free
independent component analysis with multi-session temporal
concatenation. Tests for between-group differences (HFA v
Control; LFA v DD; HFA v LFA) and the correlational analyses
were conducted using FSL’s dual regression. Statistical
significance was determined using threshold-free cluster
enhancement corrected for multiple comparisons (p < .05).

Results:

Over 30 components were identified in each group; only a-priori
defined resting-state networks will be presented: default mode
network (DMN), dorsal attention network (DAN), right ventral
attention network (R-VAN), left ventral attention network (L-
VAN), and salience network (SN; HFA & control only).
Contrasts not specifically reported are null findings. For LFA v
DD (both sedated), the LFA had significantly greater
connectivity in the R-VAN and reduced connectivity in the DAN.
For HFA v control, the HFA showed significantly increased
connectivity in the SN and decreased connectivity in the DMN
and the L-VAN. In general, HFA and LFA had similar patterns
for all networks, albeit with decreased connectivity in the LFA
group. Lastly, in the HFA group, stronger connectivity in the SN
was correlated to increased ADOS severity. Specific
anatomical loci will be further described.

Conclusions:

Large-scale brain system abnormalities are observable in both
higher and lower functioning individuals with ASD. All resting
state networks except the SN were observable under propofol-
induced anesthesia. The observation of lower connectivity with
LFA within the context of sedation effects and in relation to the
DD group will be discussed. Abnormal connectivity will be
discussed within the context of symptomotology.

103.004 Disambiguating Reward Circuitry Function In Autism:
New Insight Into Social Cognition From a Three-Group
fMRI Study. J. A. Richey*!, G. S. Dichter?, A.
Rittenberg!, R. Pretzel, A. B. Ratto? and J. W. Bodfish?,
(1)University of North Carolina at Chapel Hill,
(2)University of North Carolina, (3)University of North
Carolina - Chapel Hill

Background:

A number of theorists have suggested that autism is
characterized by motivational deficits centered around
appetitive pursuit of social activities  (Dawson et al., 2005;
Schultz, 2005), ultimately leading to diminished interest in

engaging in reciprocal social behaviors. Recent research from
our group has highlighted disruptions in the dopamine-rich
mesolimbic reward pathway as a potential explanation for this
phenomenon (Dichter, Richey et al., under review). The
mesolimbic pathway influences the perception of natural
rewards such as food, sex and social interactions. Abnormal
(upward) modulation of this circuit has been linked to
pathologic pursuit of drugs of abuse, whereas under-
recruitment leads to diminished pleasure from normally
rewarding stimuli. Although it has been posited that social-
motivational deficits in autism are perhaps mediated by this
circuit, it is unknown whether dysfunction in the mesolimbic
pathway is specific to autism, or whether it is a non-specific
phenomenon shared by any disorder characterized by deficits
in social-motivational behaviors.

Objectives:

To address this issue, we conducted fMRI on a group of 16
adults with autism, 18 neurotypical control subjects, and a
group of patients (N=15) with a psychiatric disorder that is also
characterized by problems in social approach behavior: Social
Anxiety Disorder (SAD).

Methods:

During fMRI, subjects completed a well-validated task of reward
circuitry function, the monetary incentive delay task (M.1.D.;
Knutson et al., 2002), which is designed to assess neural
responses during both anticipatory and outcome phases of
reward processing. We assessed neural functioning in the
nucleus accumbens and other nodes in the mesolimbic
pathway while anticipating and receiving 1) social rewards
(human faces) and 2) money rewards.

Results:

Using responses to money as a baseline for reward circuit
functioning, we found that in comparison to controls, both
autism and SAD subjects displayed significantly diminished
activity in the nucleus accumbens during anticipation of faces
(Right Accumbens; talairach x,y,z, 41,74,61; F[1,49]=6.68, p =
.01; Left Accumbens; 61,74,60, F[1,49]=6.556, p = .012).
However, autism was best differentiated from SAD on the basis
of amygdala functioning. Specifically, we found that in
comparison to SAD, autism subjects displayed greater
amygdala activity during anticipation of faces, (Right Amgdala:
talairach 34,60,66; F[1,29]=6.68, p = .01; Left Amygdala:
talaraich: 58,60,64 F[1,29]=6.69, p = .01), and relative to
autism SAD displayed greater right amygdala firing during
viewing of faces (Right Amygdala: F[1,29]=3.99, p < .05). In



SAD, diminished responsivity in accumbens during face
anticipation was associated with greater impairment in social
reciprocity on the Social Responsiveness Scale (Constantino et
al., 2003; r = .41; p<05). In autism increased responsivity in the
amygdala during face anticipation was associated with greater
impairment in social reciprocity (r = .39; p<05).

Conclusions:

Autism and SAD share common disruptions in the mesolimbic
pathway, but autism may be differentiated from SAD by
amygdala activity as a function of temporal phase (anticipation
versus viewing of faces). The combination of low social-
incentive motivation and high or even aversive anticipatory
expectation (codified by the amgydala) could influence
experience-dependent development such that nonsocial events
acquire salience over social events.

103.005 The Neural Substrates of Probabilistic Reinforcement
Learning In Adults with Autism Spectrum Disorders:
Relationship to Behavioral Inflexibility. M. Solomon*!, A.
C. Smith, M. J. Frank3, S. Ly* and C. S. Carters,
(1)Department of Psychiatry, MIND Institute, Imaging
Research Center, (2)U.C. Davis , (3)Brown University,
(4)MIND Institute, (5)UC Davis Department of
Psychiatry and Behavioral Sciences, Imaging Research
Center

Background:

There has been extensive successful neurocognitive research
to explain the unique pattern of strengths and challenges faced
by individuals with ASDs. Our program of research seeks to
extend the explanatory power of existing approaches through
the validation of a new, complementary, mechanistic, and
clinically relevant paradigm, which conceptualizes ASDs as
learning disorders. Learning deficits are clinically meaningful as
they contribute to the academic, social, and adaptive
functioning challenges experienced by individuals with ASDs.
Here we examine probabilistic reinforcement learning in young
adults with ASDs.

Objectives:

Our objectives were to investigate the neural substrates

of reinforcement learning deficits revealed in our previous
behavioral study (Solomon, Smith, Frank, Ly and Carter, in
press) using functional magnetic resonance imaging (fMRI),
and to relate findings to symptoms of behavioral inflexibility in
affected individuals.

Methods:

Participants were young adults aged 18 — 40 with ASDs (n=8)
and age, 1Q, and gender-matched controls (n=12). They were
scanned while completing a probabilistic reinforcement learning
task including three stimulus pairs with 80%, 70%, and 60%
valid reinforcement contingencies. Two hypotheses were
derived from a computational model of the inter-workings of
prefrontal cortex (PFC), orbito-frontal cortex (OFC), and basal
ganglia (BG) during the paradigm (Frank et al., 2004). These
were (1) that individuals with ASDs would show less activation
in fronto-striatal neural circuits required for flexible updating of
motivational context, and (2) that repetitive behaviors would be
associated with these impairments in fronto-striatal functioning.
Hypotheses were tested using fMRI.

Results:

Behavioral data indicated that individuals with ASDs learned
the task more slowly than neurotypical individuals, replicating
our prior study. The probability of learning was assessed using
state-space models for the three different trial types for each
participant. Individuals’ state-space learning curves were then
used as parametric modulators in the GLM for the fMRI
analysis. The probability of early learning was associated with
activation in the PFC, OFC, and basal ganglia in neurotypical
adults, but not in those with ASDs. In individuals with ASDs,
rituals/sameness behavior as assessed by a self-report
inventory (RBS-R) was negatively associated with activation in
the OFC (r = -.67, p = .098) and positively associated with
activation in the putamen (r=.64, p =.12). These findings
provide preliminary support for the hypotheses generated in the
context of the computational model that ASDs involve atypical
activation of neural circuits involved in reinforcement learning,
and that poor top down modulation of the basal ganglia by the
OFC is related to inflexible repetitive behaviors found in the
disorders.

Conclusions:

The study of reinforcement learning has clinically significant
implications given the centrality of learning problems to ASDs,
and the extensive use of learning theory-driven interventions to
treat the disorders. Functional neuroimaging studies of
reinforcement learning can provide both novel insights into and
an important neuroscience "evidence base" for applied
behavior analysis and other learning theory-based interventions
that constitute the majority empirically supported treatments.
Furthermore, reinforcement learning methodologies provide a



new way to conceptualize aspects of behavioral inflexibility
found in persons with ASDs.

103.006 A Dissociation In Function: Brain Regions Hypoactive
to Social Exclusion and Hyperactive to Rule Violation In
Children with ASD. D. Z. Bolling*', N. B. Pitskel?, B.
Deen', M. J. Crowley?, M. D. Kaiser* and K. A.
Pelphrey!, (1) Yale University Child Study Center,
(2)University of Pittsburgh School of Medicine, (3)Child
Study Center, Yale University, (4)Yale University

Background: Cyberball, a virtual ball-tossing game, elicits
feelings of social exclusion in typically developing (TD)
children, adolescents, and adults. One behavioral study
exploring the psychological effects of social exclusion in
adolescents with autism spectrum disorder (ASD) found that
arousal but not mood was modulated by exclusion in
adolescents with ASD, whereas both were modulated in TD
counterparts. Social exclusion, while threatening to
interpersonal relationships, also involves expectancy violation,
in that one generally expects to be included. The expectancy
violation inherent in Cyberball might elicit the sensitivity to
environmental change which is characteristic of ASD. No study
to date has explored the underlying brain mechanisms for
processing social exclusion and/or rule violation in ASD.

Objectives: Using a novel adaptation of Cyberball (Cybershape)
with a shape-matching rule dictating the correct recipient of the
ball, along with the original Cyberball, we examined neural
responses to social exclusion and rule violation. During a
functional magnetic resonance imaging (fMRI) scan of age- and
|Q-matched children and adolescents with and without ASD, we
sought to identify differences in brain responses to social
exclusion compared to rule violation within and between
groups.

Methods: Participants with (n = 24) and without (n = 24) ASD
played Cyberball in alternating blocks of fair play and exclusion.
In fair play, the participant received the ball on one-third of the
throws; in exclusion the participant did not receive the ball.
Participants also played Cybershape in alternating blocks of fair
play and rule violation. In fair play, the participant received the
shape one-third of the time; the shape rule was never broken.
In rule violation, the participant received the shape one-third of
the time; but one of the players consistently violated the shape
rule by throwing the shape to the wrong player. After playing,
participants were given ten questions addressing emotional
distress to exclusion or rule violation.

Results: Though both groups reported equal distress following
exclusion, a Group by Condition interaction analysis revealed

regions of activation that were differentially modulated by
inclusion and exclusion in children with and without ASD.
Regions previously implicated in processing exclusion,
including the right insula and ventral anterior cingulate cortex,
were hypoactive in children with ASD relative to their TD peers.
In rule violation compared to fair play, the same interaction
revealed regions that were hyperactive in ASD, including the
right temporoparietal junction, insula, and dorsal prefrontal
cortex. A dissociation in activation was identified in the right
insula, where it was hypoactive to social exclusion and
hyperactive to rule violation in the ASD group. Further probed,
different regions of right insula were active in each group,
highlighting subtle differences in regional specificity for which
subsequent analyses revealed differences in patterns of
functional connectivity.

Conclusions: These results demonstrate neurobiological
differences in processing social exclusion and rule violation in
children with ASD. Specifically, brain regions found to be
hypoactive to social stimuli in ASD were hyperactive to rule
violation, suggesting that “deficits” in activation of these regions
may be contextually specific.

103.007 White Matter Abnormalities Between Youth with
Autism and Unaffected Siblings: A Pilot Study Using
Tract-Based Spatial Statistics. R. J. Jou*, N. Mateljevic,
M. D. Kaiser, A. C. Voos, D. R. Sugrue, A. Y. Nguyen-
Phuc, F. R. Volkmar and K. A. Pelphrey, Yale University

Background: Numerous studies have been published using
diffusion tensor imaging (DTI) to demonstrate white matter
abnormalities in autism spectrum disorders (ASD). However,
only one study to date has used DTl to assess whether white
matter abnormalities exist in unaffected siblings (US) of those
with ASD, reporting similar aberrations in a group of children
with ASD and their US. More specifically, the ASD and US
groups did not differ significantly in white matter structure;
however, both groups differed significantly from controls. While
these results support the presence of an intermediate brain
phenotype in US, they also suggest that this is skewed more
towards the ASD phenotype.

Objectives: The present study was conducted to confirm that
an intermediate neuroendophenotype exists in US. Given that
US participants show no autistic symptomatology (absence of
the broad autism phenotype), it is hypothesized that this
intermediate brain phenotype is not skewed towards to that of
ASD participants.

Methods: Participants included 15 boys with ASD (mean age =
10.9 £3.7 years), 13 US (mean age = 10.4 £2.9 years), and



eight gender- and age-matched controls (mean age = 11.5
+2.6 years). T1-weighted and diffusion-weighted MRI
(directions = 30 and b0 = 5) were acquired using a 3-Tesla
scanner. FMRIB Software Library (FSL) was used to process
and analyze diffusion-weighted data. Fractional anisotropy
(FA) was chosen as the primary measure of the structural
integrity of fiber tracts. Voxel-wise analysis of multi-subject
diffusion data was conducted using FSL's Tract Based Spatial
Statistics (TBSS). Three comparisons were made: ASD versus
control, ASD versus US, and US versus control. Areas of
significant difference were computed using Threshold-Free
Cluster Enhancement and displayed as p-value images, where
p < 0.0167 corrected for multiple comparisons. Post-hoc
correlation analyses were performed between FA of each
affected fiber tract and scores on the Social Responsiveness
Scale.

Results: When compared to controls, the ASD group had
significant bilateral reductions in FA involving association,
commissural, and projection tracts. Affected association tracts
included the superior longitudinal fasciculus, inferior fronto-
occipital fasciculus, and cingulum. Commissural fibers
included the forceps minor, and projection fibers included the
anterior thalamic radiation. The tract with the greatest number
of affected voxels was the forceps minor. There were no areas
of increased FA in the ASD group. There were no significant
group differences in FA for the ASD versus US and US versus
control comparisons. There were no significant group
differences in age and intracranial volume. All post-hoc
correlation analyses became non-significant after controlling for
multiple comparisons.

Conclusions: This study supports the presence of an
intermediate neuroendophenotype in US. The presence of
significant differences only in the ASD and control comparison
suggests that this intermediate brain phenotype is neither
skewed towards that of ASD participants nor controls. Lack of
significant differences in the US and control comparison does
not preclude that aberrant white matter structure could
represent a marker for increased risk for ASD.

103.008 Using Information-Based Functional Brain Mapping to
Detect Biomarkers of Autism In Adults. M. V.
Lombardo™!, N. Kriegeskorte?, I. Charest?, C. Eckers, B.
Chakrabarti, E. T. Bullmore?®, D. G. Murphy3, M. R. C.
AIMS Consortium® and S. Baron-Cohen', (1)Autism
Research Centre, University of Cambridge, (2MRC
Cognition and Brain Sciences Unit, (3)Institute of
Psychiatry, King's College London, (4)University of
Reading, (5)Brain Mapping Unit, University of

Cambridge, (6)University of Cambridge, King's College
London, University of Oxford

Background: Highlighting objective biomarkers at the neural
level are of paramount importance in autism research. In
addition to providing insight into the mechanisms contributing to
the clinical phenotype, from a practical standpoint, they may
also aid in the diagnostic process or be used for evaluating
treatment outcome. Machine learning techniques applied to
massively multivariate biological datasets have particularly
important utility here as they may be able highlight such
biomarkers.

Objectives: Here we investigate whether individuals can be
classified according to diagnostic status solely based on
information present in fMRI data when individuals are engaged
in self-reflective thought. We use a support vector machine
(SVM) and an information-sampling technique known as
‘searchlight’ mapping to hone in on specific brain regions
whose fMRI response patterns contain information for making a
distinction between those with and without a diagnosis.

Methods: Twenty eight adult males (18-45 years old) with an
ADI-R confirmed diagnosis of an autism spectrum condition
(ASC) and 28 age-, sex-, and IQ-matched Control adults were
scanned with fMRI at 3T while making mentalizing or physical
judgments about themselves or a non-close other (i.e. the
British Queen). A linear SVM was applied over 8mm radius
spherical ‘searchlights’ centered on every voxel in the brain.
Classification accuracy, sensitivity, and specificity was obtained
with 28-fold cross validation (i.e. leave-one-subject-pair-out) on
the unsmoothed Self>Other t-maps. P-values were assigned to
each searchlight after simulating the null hypothesis distribution
of cross validated classification accuracies using permutation
testing (1,000,001 iterations). FDR control was used for
thresholding at the whole-brain level and within an a priori ROI
in ventromedial prefrontal cortex constructed from a
quantitative meta-analysis of normative studies reporting a
Self>Other contrast. To investigate the utility of local
multivariate information-sampling over other approaches,
searchlight mapping results were compared to a whole-brain
SVM and classification based on univariate ‘activation’ data
(i.e. averaged t-values within the searchlight).

Results: Whole-brain SVM yielded classification accuracy no
better than chance (50%). With searchlight mapping, no
searchlights survived stringent whole-brain FDR correction.
However, within the vMPFC ROI known to be sensitive to self-
relevant information processing, one cluster survived FDR
small-volume correction. The peak searchlight within vMPFC
was 87.5% accurate in predicting diagnostic status and gave



92.85% sensitivity and 82.14% specificity. This classification
accuracy was very improbable to have occurred at chance (p =
6 x 106). This kind of multivariate classification outperformed
univariate SVM classification on the same searchlight (66.07%
accuracy), demonstrating that the added information from
multivariate response patterns aid classification over and above
univariate approaches.

Conclusions: These results are a proof of concept that local
pattern-information from vMPFC during self-referential thought
can classify ASC from Controls with high accuracy, sensitivity,
and specificity. In addition to providing a potential biomarker for
ASC in male adults, these results also demonstrate the utility
for using local information-based functional brain mapping
rather than multivariate whole-brain classification or massively
univariate activation-mapping in autism neuroimaging research.

Animal Models & Cell Biology Program
104 Animal Models and Cell Biology
Moderator: R. Paylor Baylor College of Medicine

104.001 Abnormal Behavior, Epileptic Seizures and Atypical
Neuronal Circuit Functioning In Cntnap2 Knockout Mice:
a New Mouse Model of Autism Spectrum Disorders. O.
Penagarikano*!, B. S. Abrahams?, R. T. Jones', K. C.
Winden', A. Bragin', I. Mody', E. Peles® and D. H.
Geschwind', (1)University of California at Los Angeles,
(2)Albert Einstein College of Medicine, (3)Weizmann
Institute

Background: The contactin associated protein-like 2
(CNTNAP2) gene encodes for a neuronal transmembrane
protein, member of the neurexin superfamily (Poliak et al.,
1999) which loss of function has been associated to a
syndromic form of ASD called cortical dysplasia-focal epilepsy
syndrome (CDFE), a rare disorder resulting in epileptic
seizures, language delay, intellectual disability, hyperactivity
and, in nearly two-thirds of the patients, autism (Strauss et al.,
2006). In addition, common and rare genetic variations in
CNTNAP2 have been associated to an increased risk of autism
or autism-related endophenotypes (Alarcon et al., 2008; Arking
et al., 2008; Bakkaloglu et al., 2008; Vernes et al. 2008). We
have recently shown that the CNTNAP2 variant that increases
risk for the autism endophenotype “specific language
impairment”, also leads to increased short range and
decreased long-range functional connectivity in human subjects
(Scott-Van Zeeland et al., 2010), consistent with emerging
theories of autism pathophysiology (Belmonte et al., 2004;
Courchesne and Pierce, 2005). Together, these data suggest a

role for CNTNAP2 in development of brain regions and/or
circuits involved in Autism Spectrum Disorders (ASD).

Objectives: Behavioral and neuropathological characterization
of the Cntnap2 knockout mice as a potential mouse model for
ASD.

Methods: Ten Cnitnap2 knockout mice and wildtype littermates
were evaluated in a broad battery of behavioral tests relevant to
ASD (Silverman, 2010). Immunohistochemistry and
electrophysiological studies were performed in three mice per
genotype using conventional methods.

Results: Cntnap2 knockout mice recapitulate features
observed in patients with idiopathic autism including abnormal
vocal communication, repetitive and restrictive behaviors, and
abnormal social interactions. In addition, they show
hyperactivity and epileptic seizures, as has been reported in
humans with CDFE syndrome. Neuropathologically, we
observe defects in the migration of cortical projection neurons
and a reduction in the number of GABAergic interneurons,
which is accompanied by an imbalanced excitatory/inhibitory
network. These data show that CNTNAP2 is involved in the
development of cortical circuits, and further support alterations
in excitatory-inhibitory balance in ASD pathophysiology. In
addition, treating Cntnap2 knockout mice with risperidone, an
antipsychotic drug approved for autism treatment by the FDA,
rescues the repetitive behavior, but not the social deficits, a
dissociation similar to what is seen in human patients.

Conclusions: These data demonstrate the validity of the
Cntnap2 knockout as a mouse model for ASD and provide
initial insight into the underlying mechanisms by which
CNTNAP?2 affects brain development and function, being an
excellent tool for further studies to unravel ASD
pathophysiology and for therapeutic research.

104.002 Social Monitoring In Rhesus Monkeys with Lesions to
Either the Amygdala, Hippocampus, or Orbitofrontal
Cortex. A. P. Goursaud™, J. |. Borjon?, W. Jones?, A.
KlinZ and J. Bachevalier', (1)Emory Department of
Psychology & Yerkes National Primate Center,
(2)Marcus Autism Center, Children's Healthcare of
Atlanta & Emory School of Medicine

Background: Investigation of the social skills of non-human
primates in the wild and in the laboratory have revealed that
monkeys, like humans, live in social groups characterized by
complex and dynamic social organization through a variety of
specific, long-term relationships between group members. This
inherently social behavior has a neural basis, and indeed, the



large cortex of primate brains is considered by some to be the
direct result of an increase in social group size. Although both
ablation and neurophysiological recording studies in monkeys
have implicated the amygdala and orbitofrontal cortex as two
brain structures involved in social behavior, such as the visual
monitoring of others, additional experiments are needed to
elucidate the neural mechanisms guiding such actions. Little is
known about the role of these brain structures in the typical
deployment of skills such as social monitoring.

Objectives: The current project aims to measure and analyze
social monitoring mechanisms employed in both typical
nonhuman primates and those with lesions to brain structures
involved in social behavior. Specifically, we explore whether or
not lesions to the amygdala, orbitofrontal cortex, or
hippocampus alter social monitoring behavior while non-human
primates view video scenes of conspecific interaction.

Methods: Four adult male rhesus monkeys (Macaca mulatta)
received selective lesions to either the amygdala,
hippocampus, orbitofrontal cortex, or a sham operation. Eye-
tracking data were collected while monkeys watched video
scenes of primate social interaction taking place in naturalistic
settings. Eye movement data were analyzed in terms of
frequency and duration of fixations as well as frequency,
duration, amplitude, and velocity of saccades to control for
basic oculomotor function. Social monitoring was analyzed in
terms of percentage of visual fixation time to discrete social
behaviors (e.g., particular interactions between monkeys) and
to conspecifics in general.

Results: Preliminary analyses suggest that monkeys with
lesions to the amygdala, orbitofrontal cortex, and hippocampus
each exhibit diminished social monitoring relative to control:
lesioned monkeys make fewer saccadic shifts between
monkeys and look less at monkeys in peripheral areas of the
video scenes. In contrast, the sham-lesioned monkey scans a
larger portion of the video scenes and more frequently monitors
the actions of monkeys in the backgrounds of scenes.
Frequency and duration of fixations appears similar across all
monkeys.

Conclusions: The hippocampus, amygdala, and orbitofrontal
cortex are thought to be part of a neural circuit crucial to
associating social salience with perceptual information. While
preliminary, the results of the current study suggest that lesions
to each of these regions may impact the ability to recruit the
entirety of this circuit in order to successfully execute typical
social monitoring. These results provide avenues for further
investigation into the building blocks of primate social behavior.

104.003 Absence of Engrailed 2 (En2), the Autism Spectrum
Disorder (ASD) Associated Gene, Alters Monoamine
Transmitter Systems, Forebrain Structure and
Developmental Neurogenesis and Apoptosis. M.
Genestine*!, L. Lin", Y. Yan', S. Prem’, J. H. Millonig?
and E. DiCicco-Bloom?, (1)Robert Wood Johnson
Medical School, (2)Center for Advance Biotechnology &
Medicine

Background:

We have found the homeobox gene EN2 is associated with
ASD in 3 different datasets, and disease associations have
been reported by 4 other groups. It is perhaps surprising that
EN2, a transcription factor that patterns mid/hindbrain and
cerebellum, contributes to ASD symptoms that depend more on
forebrain structures and functions. However, ASD has been
characterized functionally by abnormal neurotransmission
between hindbrain and forebrain, and structurally by brain
enlargement. Furthermore, ASD is associated with changes in
monoamines, especially serotonin (5HT), including increased
plasma 5HT, disturbed central 5HT development and
responsiveness to related drugs, as well as symptoms
influenced by monoamines including attention, mood and
aggression. Is it possible changes in patterning genes in
hindbrain secondarily affect forebrain development?

We are using En2 knock out (KO) mice as a model system to
define roles of En2 in development of monoamine transmitters,
including 5HT and norepinephrine (NE) and effects on forebrain
structure. Previous work indicates NE levels are reduced 30-
40% in hippocampus and cortex, with parallel changes in
biosynthetic enzyme tyrosine hydroxylase protein and axonal
fibers, and smaller changes in 5HT. Transmitter reductions are
associated with smaller structures including 12% decreases in
hippocampus and 4% in cortex. Stereological analysis indicates
a 16% reduction in hippocampal dentate gyrus (DG) granule
neurons. Since the DG exhibits lifelong neurogenesis that
might contribute to changes in DG structure, we examined
changes in cell proliferation and cell death.

Objectives:

Define the consequences of En2 deletion on forebrain
neurogenesis and apoptosis.

Methods:

Wild type (WT) and En2 KO mice were injected on P21 with
BrdU, a marker of cells in mitotic S phase, and sacrificed 2hrs
later. Fixed brains were frozen sectioned and immunostained



for nuclear BrdU labeling or activated caspase 3, a marker of
apoptosis.

Results:

In P21 hippocampal DG, there was a 77% increase in caspase
3+ cells compared to WT mice (p<0.004), suggesting cell death
was increased, a potential mechanism contributing to smaller
structure. However, BrdU labeling was increased >2-fold
(p<0.01), raising the possibility of compensatory responses. To
compare changes in DG to another neurogenetic region, we
assessed the subventricular zone (SVZ) lining the lateral
ventricles. Caspase 3 was increased by 46% (p<0.05), which
was also accompanied by 66% increase in BrdU labeling
(p<0.03), results paralleling those in DG.

Conclusions:

Our observations indicate that in the absence of hindbrain En2,
forebrain cell death and neurogenesis are both increased. An
excess of cell death over neuron production may account for
smaller forebrain structures and neuron numbers. These
observations suggest that reduced monoamines may lead to
reduced cell survival, with compensatory cell production, yet
underlying mechanisms remain to be defined. More generally,
changes in the levels or timing of EN2 expression may
contribute to human ASD by altering forebrain development
through changes in neuronal production and/or survival.

104.004 Proteomic Analysis of the Autism Candidate Gene,
Jakmip1, Suggests Its Role In Brain Translational
Regulation. J. Bomar*!, A. Oguro-Ando’, O.
Penagarikano?, J. Miller', H. Dong?, S. Pellegrini?, J.
Wohlschlegel' and D. H. Geschwind?, (1)The University
of California, (2)University of California, (3) The
University of California, Los Angeles, (4)Institut Pasteur

Background : Janus kinase and microtubule-interacting
protein 1 (JAKMIP1) is dysregulated in the lymphoblastoid cells
of autistic subjects with Fragile X, maternally inherited 15q
duplication, and idiopathic autism spectrum disorder. Studies
suggest JAKMIP1 is downstream of both fragile X mental
retardation 1 (FMR1) and cytoplasmic FMR1 interacting protein
1 (CYFIP1), a gene within the 15q duplication region, in mouse
and human. Jakmip1 is predominantly expressed in neural
tissues and is enriched in neurons.

Objectives : We determined JAKMIP1’s expression during
development and adulthood in the neocortex, a brain region
associated with autism, and characterized JAKMIP1’s neuronal
sub-type and cortical layer expression pattern. We

subsequently performed Multidimensional Protein Identification
Technology (MudPIT) to annotate JAKMIP1's in vivo proteomic
interactome so as to better understand JAKMIP1 function.

Methods : Developmental expression profiling was determined
using Western Blotting. The neuron-specific and cortical layer
expression patterning was ascertained using double-label
immunohistochemistry. MudPIT was used to discover
JAKMIP1’s in vivo proteomic interactome in mouse cerebral
neocortex. MudPIT read-out values were compared between
JAKMIP1 and rabbit preimmune serum immunoprecipitated
neocortices. Ingenuity Pathway Analysis was used to determine
the gene ontology categories of JAKMIP1’s interactome. We
implemented permutation analysis to test the statistical
significance of protein-protein interactions in the top gene
ontology network. PatternLab ACFold analysis was conducted
to determine statistically significant protein interactors. We
used bidirectional co-immunoprecipitation to validate top
protein interactions.

Results : We found that JAKMIP1 is expressed predominantly
in glutamatergic projection neurons of mouse neocortex and
broadly throughout neocortical layers. Its peak expression
occurs from p8 to p12 in mouse cerebral cortex, concomitant
with neuronal maturation and synaptogenesis. We identified a
group of 36 JAKMIP1 protein interactors by MudPIT. Additional
analysis using PatternLab ACFold generated a conservative
core of 11 proteins within this list of 36. The most predominant
gene ontology theme of JAKMIP1's protein binding partners is
protein synthesis, being a common denominator between
networks and the most significant molecular and cellular
function. Permutation analysis indicates a statistically
significant enrichment of “protein-protein interactions” in the top
gene ontology network of JAKMIP1 binders, suggesting
JAKMIP1’s membership in a protein complex. We were able to
experimentally validate 4/6 MudPIT-identified interactors, some
of which are known to regulate protein expression. JAKMIP1
and validated protein binding partners fractionate with
polyribosomes in independent mouse postnatal neocortices.
Some of JAKMIP1’s protein associations in mouse neocortices
depend on single stranded RNA, suggesting select
associations may exist in the polyribosome.

Conclusions : Using a combined approach, multiple lines of
evidence implicate a role for JAKMIP1 in protein translation
during cortical development. Understanding JAKMIP1's
dynamic relationship with key players of this essential cellular
process will advance our knowledge of this autism candidate
gene's role in neural development and further suggests the



importance of translational control in the pathophysiology of
autism spectrum disorders.

104.005 Maternal Intrauterine Inflammation Induces
Kynurenine Pathway Activation and Leads to Decreased
Cortical Serotonin In the Newborn Rabbit Brain:
Implications for Maternal Infection and Autism. S.
Kannan*', B. Balakrishnan', H. Dai’, W. Lesniak?, A.
Jyoti', 0. Muzik!, K. Rangaramanujam?, R. Romero? and
D. C. Chugani', (1)Children's Hospital of Michigan,
Wayne State University, (2)Wayne State University,
(3)NICHD, NIH, DHHS

Background:

Maternal intrauterine infection and inflammation have been
implicated in neurodevelopmental disorders, including autism
spectrum disorders. Activation of the kynurenine pathway of
tryptophan metabolism may play a crucial role in the
development of these disorders, by causing serotonin depletion
and increased production of neurotoxic kynurenine metabolites
in the fetal and neonatal brain.

Objectives:

The objective of this study was to determine if maternal
endotoxin administration is associated with increased
expression of kynurenine pathway enzymes and formation of
neurotoxic kynurenine metabolites, decreased cortical
serotonin and increased pro-inflammatory microglia in the
periventricular regions of the newborn rabbit brain.

Methods:

All animal procedures were approved by the institutional animal
care and use committee. Pregnant New Zealand White rabbits
were injected with saline (control-saline group) or 20g/kg of
E.Coli endotoxin (endotoxin group) along the length of the
uterus at 28 days gestation. A third group comprised of rabbits
that had no intervention (control) (N=4 per group). Newborn
rabbits (denoted entotoxin-kits, control saline kits and control
kits) were delivered spontaneously at term (31 days gestation).
The newborn kits underwent PET imaging with
alpha[""C]methyl-L-tryptophan (AMT) to evaluate tryptophan
metabolism in vivo on day 1 of life. Following the imaging, the
kits were euthanized and rabbit brains processed for (1)
serotonin concentration in the cortex and hippocampus, (2)
concentration of kynurenine metabolites quinolinic acid (QA),
kynurenic acid (KA) and 3-hydroxykynurenine (3HK) by HPLC
(3) mRNA expression of the kynurenine enzymes indoleamine
2,3 dioxygenase (IDO) and kynurenine 3 monooxygenase

(KMO) (3) immunohistochemistry for presence of activated
microglia indicated by CD11b staining and for serotonin
immunoreactivity in the cortex.

Results:

Decrease in standard uptake value for AMT and decrease in
serotonin concentration was noted in the frontal and parietal
cortices of endotoxin kits when compared to controls (x2 =
43.24, df =1, p<0.001 for endotoxin vs. both control groups). In
addition, a significant decrease in cortical serotonin
concentration (Mean+SD= 0.188+0.042 ng/ml for endotoxin,
0.546+0.049 ng/ml for control and 0.586+0.002 ng/ml for
control-saline; p<0.001 for endotoxin vs controls) and decrease
in serotonin immunoreactive fibers was measured in the
somatosensory cortex. A significant increase in formation of the
neurotoxic metabolite QA was noted in the brain of endotoxin
kits (2646 x 21 pg/g of tissue in endotoxin vs. 6 £ 3 pg/g in
controls; p<0.001) along with a 62% increase in expression of
KMO, the upstream enzyme for QA formation. This was
associated with an increase in CD11b expression in the
periventricular region of the endotoxin kit brain indicating an
increase in pro-inflammatory microglial phenotype. Increased
3HK staining was also noted in this region in the endotoxin kits.

Conclusions:

These results indicate that maternal intrauterine endotoxin
exposure is associated with increased tryptophan metabolism
by the kynurenine pathway, decreased cortical serotonin and
increased formation of neurotoxic metabolites. This model
shows potential mechanisms by which intrauterine
infection/inflammation may produce brain injury associated with
autism and other neurodevelopmental disorders in the neonate.

104.006 Childhood Behavioral Correlates of Maternal
Antibodies In Autism. D. Braunschweig™, |. N. Pessah?
and J. Van de Water3, (1)University of California at
Davis, (2)University of California at Davis, M.I.N.D.
Institute, (3)University of California, Davis

Background: We recently identified fetal-brain reactive 1gG
antibodies in a subset of mothers of children with autism
spectrum disorder (ASD). Specifically, simultaneous maternal
antibody reactivity to 37kDa and 73kDa fetal brain proteins was
observed exclusively among mothers of children with ASD, and
reactivity to a 39kDa and 73kDa were observed significantly
more often in ASD.



Objectives: This study sought to identify associations between
specific childhood autistic behaviors and the presence of fetal-
brain reactive antibodies in mothers of children with autism.

Methods: Behavioral data from 204 children with autism was
collected using the Mullen Scales of Early Learning (MSEL),
the Vineland Adaptive Behavior Scales (VABS), the Autism
Diagnostic Observation Schedule (ADOS) and the Autism
Behavioral Checklist (ABC) instruments. Scores for these
instruments were compared between individuals with autism
whose mothers have fetal-brain reactive antibodies and those
who do not.

Results: Children with ASD whose mothers have circulating 1gG
antibodies which recognize fetal brain proteins at 37kDa and
73kDa displayed significant impairment in the use of expressive
language compared with ASD children whose mothers did not
show such reactivity (p < 0.0001). Additionally, ASD children of
mothers possessing the 39kDa and 73kDa bands exhibited
increased irritability (p = 0.0473).

Conclusions: The constellation of behaviors noted in ASD likely
stem from multiple causes. Approximately 13% of mothers of
children with autism have IgG antibodies that recognize fetal
brain proteins, while such antibody reactivity is not observed
among mothers of typically developing children. Comparison of
behavioral test results between children with autism whose
mothers have these antibodies versus those who do not yield
significant differences in language usage and irritability. These
findings support the hypothesis that some cases of autism, or
specific behaviors observed in some cases of autism, may be
related to neurodevelopmental perturbations induced by fetal
brain-reactive maternal antibodies.

104.007 Abnormal Cell Properties and Down-Regulated FAK-
Src Complex Signaling In B Lymphoblasts of Autistic
Subjects. X. Li*!, H. Wei', M. Malik?, A. Sheikh, G.
Merz' and W. T. Brown', (1)New York State Institute for
Basic Research in Developmental Disabilities, (2)New
York State Institute for Basic Research in
Developmental Disabilities

Background:

Recent studies suggest that one of the major pathways to the
pathogenesis of autism is reduced cell migration, since the
linkage between RELN and autism is a frequently replicated
genetic finding. The Reelin protein, encoded by the RELN
gene, plays a pivotal role in neuronal migration. Focal
adhesion kinase (FAK) has an important functional role in
neural migration, dendritic morphology, axonal branching and

synapse formation. The FAK/Src complex activated by up-
stream reelin and integrin B1 can initiate a cascade of
phosphorylation events to trigger multiple intracellular pathways
including MEK/ERK and PI3K/Akt signaling.

Objectives:

The aims of this study is to 1) determine whether integrin 31
and FAK-Src signaling are abnormally regulated in autism by
using B lymphoblasts as a study model, and 2) whether
abnormal FAK-Src signaling leads to defects in B lymphoblast
adhesion, migration, proliferation, and IgG production.

Methods:

Both autistic lymphoblasts and control lymphoblasts from the
normal siblings were obtained from Autism Genetic Resource
Exchange (AGRE). In this study, Western Blot Analyses were
used to detect the expression and activity levels of Integrin,
FAK, Src and Paxillin. Cell Adhesion Assay, Modified Boyden
Chamber Migration Assay and Cell Proliferation Assay were
used to examine the lymphoblasts’ adhesion, migration and
proliferation. A human IgG ELISA kit was used to measure the
immunoglobulin production. Fluorescence Staining and
Computer-assisted morphometry were performed to determine
the morphology of lymphoblasts.

Results:

For the first time, we show that 1) the protein expression of
both integrin f1 and FAK are significantly decreased in autistic
lymphoblasts and that 2) Src protein expression and the
phosphorylation of active site (Y416) are also significantly
decreased. These findings suggest there is reduced FAK-Src
signaling activity in autistic lymphoblasts. We also found that
lymphoblasts from autistic subjects exhibit significantly
decreased migration and increased adhesion properties, as
well as an impaired capacity for IgG production.
Overexpression of FAK in autistic lymphoblasts was found to
counter the adhesion and migration defects. In addition, we
demonstrate that FAK mediates its effect through the activation
of Src, PI3K/Akt and MEK signaling cascades and that Paxillin
is also likely involved in the regulation of adhesion and
migration in autistic lymphoblasts.

Conclusions:

Our findings suggest that compromised Intergin/FAK/Src
signaling and reduced paxillin activites could be responsible for
the observed abnormal adhesion, migration and IgG production
of B lymphoblasts in autism. FAK mediates its effect in



lymphoblast migration through the activation of Src, PI3K/Akt
and MEK signaling cascades. These various abnormalities
could be used to develop an approach for early autism
diagnosis.

104.008 In Utero Cytokine Exposure Influences Postnatal
Development of T Helper Cells. M. Mandal**, A.
Marzouk?, R. Donnelly? and N. M. Ponzio?,
(1)Department of Pathology and Laboratory Medicine,
UMDNJ - Graduate School of Biomedical Sciences,
(2)Department of Pathology and Laboratory Medicine,
UMDNJ - New Jersey Medical School

Background: Behavioral abnormalities in the offspring of mice
that were immunologically challenged during pregnancy have
been well documented in the literature. In these prenatal
models, IL-6 induced by poly(l:C) is critical in mediating these
abnormalities. While much has been published on the
behaviors of offspring in this model, much less is known about
how maternal immune stimulation during pregnancy affects the
adaptive immune system of the offspring, and its possible role
in the observed pathophysiology in neurodevelopmental
disorders, such as autism.

Objectives: A major objective of this study is to optimize
existing mouse models of autism (that currently use
immunologically naive pregnant dams) to more closely
resemble the human scenario, where women develop
immunological memory resulting from immunizations and
natural exposure to antigens prior to pregnancy. Thus, a more
robust mouse model of autism might be developed, and reveal
factors that are significant in the etiology and/or pathogenesis
of this disorder that are currently not considered in these
animal models.

Methods: Female C57BL/6 (B6) mice were immunized with
allogeneic Balb/c spleen cells. One month later, immune and
immunologically naive wild-type (WT) B6 and IL-6 KO (IL-67)
female mice were mated with WT B6 (IL-6**) males. On
gestational day 12, pregnant females were injected i.p. with
PBS (control) or poly(l:C). Sera and amniotic fluids from dams
were tested for the presence of multiple cytokines, using a
bead-based multiplex Luminex platform, and lymphocyte
phenotype/functional analyses were performed on their
offspring.

Results: Overall, higher levels of pro-inflammatory cytokines IL-
6, MCP-1, and GM-CSF were present in amniotic fluids than in
sera in both immune and naive poly(l:C)-injected pregnant
dams. Levels of IL-6 trended higher in maternal sera of immune
compared to naive poly(l:C)-injected dams although they did

not reach significance. FACS analysis of activated spleen cells
from offspring of immune poly(l:C)-injected dams showed >5
fold increase in Th17 (CD4+ IL-17A+) cells compared to naive
poly(l:C)-injected dams. In mating between IL-6 KO dams and
WT B6 males, significantly higher levels of IL-6 were found in
the amniotic fluids compared to maternal sera. Analysis of
supernatants of cultured placental and spleen cell preparations
from these IL-6 KO dams demonstrated that IL-6 was produced
from the heterozygous fetal (IL-6*) component. These results
indicate that immune challenge during pregnancy in females
with immunological memory leads to development of a T helper
cell repertoire in offspring that has been shown to mediate CNS
pathology in autoimmune rodent models (e.g., EAE).

Conclusions: The presence of immunological memory in dams
prior to immune activation during pregnancy promoted
development of pro-inflammatory Th17 cells in their offspring.
This preferential differentiation could be due to differences in
the cytokine profiles measured in amniotic fluids of immune vs
naive dams. Matings between IL-6 KO females and WT B6
males confirmed a significant fetal source of IL-6 production.
Thus, although IL-6 may be a critical factor for the development
of the behavioral abnormalities seen in offspring of poly(l:C)-
injected pregnant dams, these abnormalities appear not to be
solely dependent on its production from the maternal immune
system.

Treatments Program

105 Interventions I: Early Intervention and Language

Intervention

105.001 1 A Comparison of Naturalistic Behavioral and
Developmental, Social-Pragmatic Interventions on
Language Use and Social Engagement In Children with
Autism. S. Jelinek™, B. Ingersoll, K. A. Meyer? and N.
Bonter?, (1)Michigan State University , (2)Michigan State
University

Background: Naturalistic interventions show promise for
improving language in children with autism. Specific
interventions differ in direct elicitation of child language and
indirect language stimulation, which may produce different
language outcomes. Naturalistic behavioral interventions use
direct prompting and reinforcement within natural contexts to
teach specific social-communication skills while naturalistic
developmental/social pragmatic interventions focus on
increasing the adult’s responsiveness to the child and
establishing balanced turns between the child and the adult.

Objectives: This study compared the effects of responsive
interaction (a naturalistic developmental/social pragmatic



intervention), milieu teaching (a naturalistic behavioral
intervention), and a combined intervention on the type and
communicative function of expressive language in five
preschoolers with autism. In addition, it examined the
differential effect of the three interventions on the children’s
social engagement with the therapist.

Methods: This study used a single-subject, ABACAD design
across five children with autism. Children received three weeks
of each intervention. The order of interventions was
determined for each child by a coin flip.

Results: Results suggested that the milieu teaching and
combined conditions were more effective at increasing the
overall rate of expressive language targets than responsive
interaction. These conditions also led to substantial increases
in prompted language and requests. Responsive interaction
had a small but consistently higher rate of commenting than
milieu teaching. All children showed higher social engagement
ratings with the therapist during treatment than baseline.

Conclusions: Overall, these results suggest that the direct
elicitation of child language within naturalistic interactions is the
most effective strategy for producing short-term gains in child
use of expressive language targets and can promote social
engagement.

105.002 2 A Comparison of Two Treatments for Teaching
Language, Play, and Imitation Skills to Young Children
with Autism. A. B. Cunningham*!, L. Schreibman’, A. C.
Stahmer?, K. Pierce! and E. Courchesne!, (1)University
of California, San Diego, (2)Rady Children's Hospital,
San Diego

Background: Given the heterogeneity of treatment response in
autism, research should focus on identifying the variables that
influence the effectiveness of specific interventions in different
learning domains and at different times in development. Two
interventions for teaching language, play, and imitation to
children with autism are discrete trial training (DTT) and pivotal
response training (PRT). Both are grounded in applied behavior
analysis, accepted as best practice, and used widely in
community settings. Data suggest that although rates of
acquisition may be similar for both DTT and PRT, PRT
facilitates greater spontaneity, generalization, and maintenance
of skills, and decreased disruptive behaviors in comparison to
DTT. Importantly, most studies have been conducted with
children over 3 and comparison studies have focused on
teaching expressive language, although these interventions are
commonly used to teach receptive language, play, imitation,
and other social skills. It is unknown whether the same

strengths and limitations extend to these other domains and to
younger children. Finally, although many have emphasized the
importance of treatment individualization, little is known about
how to determine a priori what combination of methods is most
likely to benefit individual children.

Objectives: To evaluate the relative effectiveness of DTT and
PRT for teaching children with autism under the age of 3 years
receptive and expressive language, play skills, and imitation
skills, and to identify variables influencing whether specific
children are more likely to benefit from DTT or PRT in these
domains.

Methods: Preliminary data are presented for three children who
participated in a single-subject alternating treatments design.
Expressive and receptive language, play, and imitation targets
were matched on developmental appropriateness and difficulty
level and then randomly assigned to treatment conditions.
Children received three 45-minute sessions of in-home
treatment per week in each intervention for 12 weeks. Order of
teaching procedures was randomly determined on the first day
of the study and counterbalanced across subjects. Data are
reported on session rate of learning, skill acquisition and
generalization during weekly probes, and maintenance of gains
at 3-month follow-up. Potential predictor variables were also
collected at pre-treatment.

Results: Participants made gains in the acquisition and
generalization of the target items taught via DTT and PRT.
Children demonstrated distinct patterns of responding to DTT
and PRT. Word acquisition and generalization, as well as rates
of learning and disruptive behaviors during treatment sessions,
varied depending on the treatment method used and domain of
focus. Potential predictor variables useful in deciding treatment
appropriateness a priori will be discussed.

Conclusions: These data corroborate with other studies
emphasizing the importance of treatment individualization and
begin to suggest specific methods for tailoring treatment
programs to individual child needs. The strengths and
weakness of DTT and PRT are not as explicit as previous
research may suggest. Effectiveness may vary depending on
child variables and curriculum area focus. Follow-up research
aimed at improving methods for combining interventions into
comprehensive treatment programs is important.

105.003 3 A MODEL of THERAPY Mediated by Parents IN
Pervasive Developmental Disorders. L. D'Elia*!, G.
Valeri2, C. Napolitano?, |. Fontana® and S. Vicari, (1),
(2)IRCCS Ospedale Bambino Gosu - Roma,



(3)Ospedale pediatrico Bambino Gesu, (4)Ospedale
pediatrico Bambino Gesu

Background: The social impairment, communicative, attentive
and play skills shared reduce opportunities for children with
Autism and Pervasive Developmental Disorder (PDD) to take
advantage of natural experiences of everyday interaction. The
development of socio-communicative skills in PDD was, in fact,
the goal of many research from which they originated many
types of therapeutic intervention.

Objectives: Among the treatments currently used in our
contribution concerns a model of Therapy Mediated by Parents
(TMG) experienced at the outset, at the UOC Neuropsychiatry
Unit of “Bambino Gesu” Children's Hospital in Rome. This
model aims to enhance mutual communication and social
interaction in a setting starring children and their parents. They
become mediators of the proposed therapy in the clinical
setting, proposing it to the child in his daily environment.

Methods: We created a detailed manual of the TMG's steps
which each operator is required to follow. In order to
standardize the treatment all therapists had one meeting per
month (6 monthly meetings) before and after the treatment
verifying the adherence to the manuals. The sample consisted
of 26 children with DGS who followed a cognitive-behavioral
therapy by up to 6 months. The subjects belonging to the two
groups were matched 1:1 for age, sex and diagnosis according
to DSM IV.

Results: The comparison between the two groups after
treatment showed a significant difference in the
communications’ scales for the group that followed the TMG.

Conclusions: A first analysis of data shows a statistically
significant difference between the experimental group and
control groups in the areas of communication, measured by
ADOS and percentage of children who become verbal (use of
more than 5 words). In order to further verify the effectiveness
of the treatment we propose to increase the sample,
systematically measure and carry out follow up at 6 months
and a year.

105.004 4 A Picture's Worth a Thousand Words: Examination
of Pre-Requisite Skills for the Picture Exchange
Communication System. K. McFee*, J. Koudys, J. M.
Bebko and A. Perry, York University

Background: Disordered communication is one of the core
deficits of autism. Interventions logically focus on the
development of functional communication systems. One of the
most frequently used approaches with children who lack

speech is the Picture Exchange Communication System
(PECS; Bondy & Frost, 2002). In general, PECS users
communicate by exchanging pictures for preferred items or
activities. Despite PECS growing empirical support,
communication outcomes vary considerably and little is known
about what accounts for this variation. There has long been
debate as to whether there are prerequisite skills, such as
picture discrimination or a symbolic understanding of pictures,
required for children to use PECS successfully. The present
study is an examination of these child characteristics as they
relate to communication outcomes using PECS.

Objectives: An overall objective of this study is to determine
those children with ASD who benefit most from PECS. Such
results will increase our ability to provide early communication
interventions that are tailored to match the individual
characteristics of children.

Methods: Twenty-two children with a previous diagnosis of an
ASD were recruited from a therapeutic summer camp and
participated in a 7-week PECS intervention. Data were
collected according to a pre-post longitudinal research design.
Each child was assessed for entry level/phase of PECS at the
beginning of camp, along with a number of child characteristics:
age, developmental level (Mullen Scales of Early Learning or
Stanford Binet-5), and severity of autism symptoms (Childhood
Autism Rating Scale). Specific cognitive skills assessed pre-
treatment included the ability to learn associations between
words and pictures and a symbolic understanding of pictures.
Outcome variables assessed post-treatment were the phase of
PECS attained and speech production.

Results: Most children mastered at least one or two phases of
PECS by the end of camp, with a subset mastering three to five
phases. Developmental level was highly related to PECS
outcomes, while severity of symptoms of autism was not.
Associative learning and symbolic ability with pictures were
developmental constructs that predicted the phase of PECS
attained post-treatment. The majority of children with a
symbolic understanding of pictures, that a picture represents
real-world items, mastered a more complex, high PECS phase.
However, there were a number of children who mastered these
phases without a symbolic understanding. These children
demonstrated the ability to learn that a particular picture would
result in them receiving a specific object through repeated
pairings or operant conditioning principles. A subset of children
demonstrated functional speech post-treatment.

Conclusions: Even children with significant cognitive delays
and severe symptoms of autism can use PECS as a functional



communication system. Associative learning is highly predictive
of mastering a complex PECS phase and supports the use of
behaviourally based teaching strategies with this population.
Symbolic ability is facilitative, although not necessary.
Implications for outcome expectations and teaching will be
discussed.

105.005 5 Acoustic Characteristics of Maternal Speech to
Young Children with Typical Development and Young
Children with Autism. H. Flores*, J. A. Burack and A.
Nadig, McGill University

Background:

Child-directed (CD) speech is often used rather than adult-
directed (AD) speech in caregiver-child interactions and is
distinguished by its higher pitch, slower tempo and
exaggerated intonation (Fernald, 1985; Kitamura et al., 2002).
Typically-developing (TD) children prefer listening to CD over
AD speech or non-speech analogues (Cooper & Aslin, 1990;
Pegg et al., 1992; Newman & Hussain, 2006), whereas children
with autism spectrum disorder (ASD), or at risk for ASD, show a
preference for AD speech (Paul et al., 2007, Nadig et al.,
2007), background noise (Klin, 1991), or non-speech
analogues (Kuhl et al., 2005). As CD speech can facilitate
language development (Thiessen et al., 2005; Tsao et al.,
2004), the focus of this study is to examine whether natural
speech input to children with autism involves the acoustic
properties of CD speech, and if it is related to the child’s
language development.

Objectives:

We compare the acoustic properties of maternal speech to
children with ASD or TD, with a focus on the extent of the
production of CD modification relative to their AD speech by
individual mothers. Two exploratory predictions were evaluated.
One, mothers of children with ASD may increase their use of
CD modification, since it is likely difficult to attract their child’s
attention (Nadig et al., 2007). Alternatively, mothers of children
with ASD may produce less CD modification if it is driven by
child responsivity (Lam & Kitamura, 2008). CD modification by
individual mothers was also expected to be positively related to
her child’s vocabulary growth over a 1-year period.

Methods:

Target enrollment for this study is 25 families for both the ASD
and TD groups. The groups of children are matched on
language level, with an age range of 2-6 years for ASD and 18-
41 months for TD. CD samples were collected during a 10-
minute storybook session where mothers read to their child. AD

samples were collected via a 5-minute interview in which the
experimenter asked the mother questions about the
storybooks. Individual words that were produced in both CD
and AD contexts were extracted and analyzed in PRAAT for
mean pitch, pitch range, and duration. The MacArthur CDI
(Fenson et al., 2004) were collected at the beginning of the
study and 1 year later, providing a measure of vocabulary
growth.

Results:

Preliminary analyses (ASD=4; TD=15) indicate that mean pitch
and pitch range are significantly higher for CD than AD speech,
but only for mothers of the TD children. Ten of 15 mothers in
the TD group, and 2 of 4 in the ASD group consistently
increased their pitch in speech to their child, and 9 of the
mothers in the TD group and 2 of 4 in the ASD group increased
their pitch range.

Conclusions:

We observed significant individual differences with respect to
CD modification among both groups of mothers. Data collection
is ongoing and acoustic analysis of CD speech will be
conducted, as will a comparison of CD modification by each
mother with her child’s vocabulary development over a 1-year
period.

105.006 6 Acquisition of Requests, Labels, and Answers to
Questions Through Sign Exposure In An Individual with
Autism. A. L. Valentino* and M. A. Shillingsburg,
Marcus Autism Center, Children's Healthcare of Atlanta,
& Emory School of Medicine

Background: Children with autism may not develop vocal
language and may require specific teaching with alternative
communication systems such as sign language. In the
absence of vocal language, sign language may serve as a
main form of communication. Therefore, when teaching sign
language, it is important to examine the situations under which
sign can be acquired without direct instruction. A practical
problem exists in teaching language if each individual word
must be directly taught. However, if language can be acquired
through incidental observation, language may grow quickly.
Children who communicate with vocal responses have the
opportunity to observe language outside of the teaching
environment. However, children who communicate with
alternative systems are at a distinct disadvantage because it is
unlikely that others in the environment consistently
communicate with those same systems outside of direct
teaching situations.



Objectives: The purpose of the current study was to assess the
effects of sign exposure only without direct teaching on the
emergence of language in a child with autism.

Methods: Jethro was 7- years old. The dependent variable was
a correct independent response, which was recorded if Jethro
emitted the corresponding sign for the targeted item when the
opportunity was presented. Requests, labels, and answers to
questions were targeted. A multiple baseline design across
activities was used. Three activities with corresponding items
were included: playing with bubbles (bubble wand), balloon
play (balloon), and playing with shaving cream (shaving
cream). During baseline and probe sessions, the activity was
initiated. Ten opportunities for Jethro to emit signed requests,
labels, or answers to questions were provided. During sign
exposure sessions, the targeted activity was initiated. During
the activity, the therapist modeled the sign with the targeted
item 10 times for each component of language. One sign
exposure session was always conducted prior to a probe
session.

Results: Results showed that all signs were emitted across
requests, labels, and answers to questions during post-sign
exposure probes.

Conclusions: These results had particular significance for
Jethro. Specifically, caregivers were instructed to use sign
language in their interactions with Jethro in order to expose him
to sign language experiences and promote future emergence of
untrained language. Jethro acquired sign language the way
many typically developing children acquire vocal language.
These results led to specific recommendations regarding the
importance of modeling sign language outside of direct
teaching sessions. During sign exposure sessions, Jethro
engaged in some imitative responses. He engaged in the most
imitation during sign exposure sessions with the first targeted
activity and with subsequent activities his imitation occurred
only initially, yet he still acquired signs. This imitative behavior
may parallel the function of self-talk responses that occur when
vocal children engage in expressive language that then
becomes more covert. Procedures to observe the effects of
sign exposure in individuals with autism who communicate with
alternative systems is an exciting avenue for future research
and may have significant benefit to this population.

105.007 7 An Innovative Preference Assessment Method and
Subsequent Teaching to Expand Requesting Skills In
Children with Limited Preferences. L. B. Shibley*, C. N.
Bowen, N. A. Call and M. A. Shillingsburg, Marcus
Autism Center, Children's Healthcare of Atlanta, &
Emory School of Medicine

Background: Early language instruction for individuals with
autism often focuses on teaching functional communication
skills such as requesting. When teaching requesting,
incorporating a variety of highly preferred items and activities
for the individual to ask for is vital to the success of language
programming. Individuals with autism, however, often present
with a restricted range of interests and preferences. These
limited preferences can present substantial challenges to
clinicians once requesting skills for the few primary reinforcers
have already been acquired and the individual's requesting
repertoire has plateaued. Therefore, innovative approaches to
assessing additional items that can be used to expand
requesting repertoires are needed for continued language
development.

Objectives: The current study sought to identify a procedure to
assess preference for items in the environment that are
deemed “typically neutral” but may become preferred under
certain conditions. A second objective of the current project
was to subsequently teach functional requesting skills for the
“typically neutral” items under particular conditions to further
develop requesting repertoires.

Methods: Three children diagnosed with autism and one child
diagnosed with PPD-NOS and traumatic brain injury between
the ages of 5 and 8 years were included in the study. For each
participant a preferred item with an associated “typically
neutral” item was selected (e.g., Ice cream and spoon, juice
box and straw, fruit cup and fork). Preference for the “typically
neutral” item (i.e., fork, spoon, straw) was assessed under
varying conditions. More specifically, preference for the
associated neutral item was assessed either in the presence of
the associated preferred item or in the absence of the
associated preferred item. In experiment 1 preference was
assessed using a modified version of the paired-choice (PC)
preference assessment and in experiment 2, preference was
assessed using a modified version of the multiple stimulus
without replacement (MSWO) preference assessment. In each
assessment, the “typically neutral” item was presented in an
array of preferred items. During the motivation present
condition, the preferred item associated with the neutral item
was presented to the child throughout the assessment. During
the motivation absent condition, the preferred item associated
with the neutral item was not present. The dependent variable
was change in choice responding allocated to the “typically
neutral” item. Subsequent to the preference assessment,
request training was implemented.

Results: Results indicated that all participants chose the
“typically neutral” item more often in the presence of the



associated preferred item compared to when the preferred item
was absent. Subsequent request training was successful.

Conclusions: The current project demonstrates a data based
method for assessing momentary preference for “typically
neutral” items in order to expand functional communication
skills in children diagnosed with autism. Both the paired-choice
and MSWO preference assessments produced similar results.

105.008 8 Assessing Grammar, Vocabulary, Syntactic
Complexity and Pragmatics In Children with Autism
Before and After STAR and TEACCH. S. M. Romano*!,
F. Hurewitz' and D. S. Mandell2, (1)Drexel University,
(2)Children's Hospital of Philadelphia, Center for Autism
Research

Background: Language abilities in children with autism are one
of the strongest predictors of behavioral and social outcomes
(Rogers, 2005). Interventions targeting language

skills generally conceptualize them very broadly; almost no
larger studies offer detailed reporting of the intervention’s
benefits for specific aspects of linguistic competence other than
expressive or receptive vocabulary and language or
communication composite scores.

Objectives: To examine changes in grammar, vocabulary,
pragmatics and syntactic complexity among children with ASD
in response to a community implementation of evidence-based
autism intervention, and whether intervention fidelity moderates
linguistic change across the intervention period.

Methods: The Autism Instructional Methods Survey (AIMS)
study (Mandell, Shin, Stahmer & Marcus, 2010), is a
randomized field trial taking place in collaboration with the
School District of Philadelphia. AIMS compared two evidence-
based interventions Strategies for Teaching based on Autism
Research (STAR) and Treatment and Education of Autistic and
Communication related handicapped Children (TEACCH) in 38
autism support classrooms in one urban school district. STAR
comprises three instructional strategies — discrete trial training,
pivotal response training and teaching in functional routines —
matched to a comprehensive curriculum. TEACCH comprises
visual strategies and physical prompts to clarify and highlight
important tasks the child has to accomplish. Classroom staff
received didactic training and in-school consultation in the
intervention condition to which they were randomized. Children
were assessed in September and May of the intervention year
using the Differential Abilities Scale and the Autism Diagnostic
Observation Schedule. The study also assessed teacher
fidelity to the assigned intervention.

The sample for the current study included 91 of the 138
students enrolled in AIMS. These 91 had a confirmed diagnosis
of autism, were between the ages 5.2 and 9.1 years, and were
assessed using the Module 2 or Module 3 of the ADOS.

Naive coders trained in linguistics transcribed > 200
utterances for each child using coding guidelines from the Child
Language Data Exchange System (CHILDES). These Natural
Language Sample (NLS) Transcripts were analyzed in 4 areas,
both pre- and post- intervention: Productive Grammar
(measured by Mean Length Utterance (MLU)), Vocabulary
(assessed using number of distinct words divided by number of
absolute words), Pragmatics (evaluated using the ratio of
responsive interactions versus interruptions), and syntactic
complexity (assessed using the Index of Productive Syntax
(IPSyn) (Scarborough, 1990)).

Results: Analysis, which is ongoing, will compare treatment
groups stratified by teacher fidelity and intervention condition.

Conclusions: While experts have emphasized that NLS is a
crucial component of assessing functioning in children with
autism (Tager-Flusberg, Rogers, Cooper, Landa, Lord, Paul et
al., 2009), few intervention studies have reported using related
measures of outcome and we know of no comparative
intervention studies that provide detailed NLS-based language
outcomes. The results can provide information on how different
therapeutic methods contribute to generalizable linguistic skills
in vocabulary, syntax, utterance length and pragmatics, and
how these outcomes are affected by treatment fidelity.

105.009 9 Characteristics and Outcomes of Community-Based
Early Intervention for Three to Five Year Old Children
with Autism. A. S. Nahmias*!, S. Shin?, M. Xie' and D.
S. Mandell3, (1)University of Pennsylvania, (2)District of
Columbia Department of Education, (3)University of
Pennsylvania School of Medicine

Background: Although research provides increasing evidence
that early intervention can improve outcomes for young children
with autism (Rogers & Vismara, 2008), less is known about
treatment outcomes for preschoolers with autism who receive
intervention services in the community. The small body of
research in this area suggests that community practices do not
mirror evidence-based interventions (Stahmer, 2007) and do
not result in the large gains observed in research trials (Magiati,
Charman & Howlin, 2007). Previous community-based studies
also tended to focus on child rather than intervention
characteristics when predicting child outcomes (Perry et al.,
2011). Studying the characteristics of the community-based
early interventions themselves and associated outcomes in



elementary school is a critical step in the path to developing
both interventions that have a higher chance of use in
community settings, and more effective community-based
implementation strategies.

Objectives: to 1) describe features of early intervention
received under IDEA Part B by three-to-five-year-old children
who are later placed in autism support classrooms; 2)
investigate the association between these early intervention
characteristics with outcomes measured upon entry to
elementary school; and 3) investigate how early intervention
experiences as associated with intervention response in
elementary school.

Methods: The sample comprises 400 children who part of an
intervention effectiveness trial in kindergarten-through-second-
grade autism support classrooms in the School District of
Philadelphia. Participants’ early intervention records from Elwyn
will be reviewed. These records include initial assessments,
the Developmental Assessment for Young Children (DAYC;
Voress & Maddox, 1998), Evaluation Reports, and
Individualized Education Programs (IEP), which will be coded
for intervention features (e.g. frequency and duration, location
(center vs. home based), program orientation), as well as child
and family characteristics. Intervention features will then be
associated with clinical presentation in elementary school, as
measured by the Differential Abilities Scale —Il, the Autism
Diagnostic Observation Schedule, as well as other parent and
teacher-reported measures. We then will examine the
association of these early intervention characteristics with
intervention response during elementary school.

Results: Data collection is ongoing and will be completed in
time for the conference.

Conclusions: This study will add to the small body of literature
describing the characteristics of community-based early
intervention by measuring 1) components of the intervention
received; 2) associated outcomes based on standardized
measures, administered by a research clinician; and 3)
response to intervention in elementary school as a function of
early intervention experiences. This information can help guide
improvements to community-based intervention programs for
young children with autism by identifying which features of
current practices are associated with more favorable outcomes.

105.010 10 Children's Progress Across An Intensive 3-Month
Unity Parent ABA Training Program. J. L. Scammell*,
D. D. Barrie, V. A. Bruce, M. N. Gragg, T. M. Carey and
M. Tahir, University of Windsor

Background: Applied Behaviour Analysis (ABA) is one of the
leading evidence-based interventions for improving the
functioning of children with Autism Spectrum Disorders (ASD).
Although early intervention is important for positive outcomes,
demand for ABA is high and waitlists are long. Thus, finding
alternative ways for parents to access earlier treatment for their
children is critical, including training parents to implement ABA
in their homes. Few studies; however, have examined the
effect parent training programs have on children’s
development.

Objectives: To investigate the effectiveness of intensive, 3-
month Unity parent training for improving children’s progress in
cognitive and adaptive functioning, comparing their cognitive
and adaptive skills before and after the training program.

Methods: Twenty parents of preschool children with ASD were
selected to participate in Unity parent training (85% mothers,
Mage = 33.3 years). Children (94% boys) ranged in age from 17
to 51 months (Mage = 39.1 months). Half were diagnosed with
Autistic Disorder and half with PDD-NOS. Parents learned to
apply ABA with their children during 180 hours of centre-based
ABA training across 12 weeks. Children’s cognitive and
adaptive functioning was assessed before and after Unity as
part of a larger study. Children’s cognitive functioning was
measured with the Mullen’s Scales of Early Learning (MSEL);
adaptive behaviour was measured with the Vineland Adaptive
Behaviour Scales, Second Edition (VABS-II).

Results: Significant progress in children’s cognitive and
adaptive functioning was found. Children’s cognitive
functioning levels on the MSEL before the Unity program were
below the 15t percentile on average (Early Learning Composite
=65.75, SD = 18.37). Dependent-samples t-tests of standard
scores indicated significant improvement in the overall Early
Learning Composite (£(19) = -4.44, p < .001, My = -10.80),
Visual Reception (£(19) = -3.24, p = .004, My# = -10.35), Fine
Motor skills (£(19) = -2.35, p = .03, Ma# = -9.80), and Expressive
Language (#(19) = -2.65, p = .02, M= -8.75). Children’s
average overall cognitive functioning significantly improved
(after Unity Early Learning Composite = 76.55, SD = 23.92).
Children made an average of 6 to 8 months gain in cognitive
skills over 3 months. Children’s adaptive functioning levels on
the VABS-II before the Unity program were moderately low on
average (Adaptive Behaviour Composite [ABC] = 77.00, SD =
9.08). Dependent-samples t-tests of standard scores indicated
improvement in the ABC scores (£(19) =-3.21, p = .005, My = -
2.60) and Communication subdomain (19) = -3.66, p = .002,
M = -5.75). Children’s average overall adaptive functioning
significantly improved (after Unity ABC = 79.60, SD = 10.14).



Children made significant gains in the ABC and all domain age
equivalent scores, with an average of 3 to 5 months gain in
adaptive skills over 3 months.

Conclusions: Parents were effective in improving the cognitive
and adaptive functioning of their preschool children with ASD
over the 3 months of Unity parent training, especially in early
learning skills, visual reception, language, and communication
skills. Data collection is ongoing.

105.011 11 Choosing Treatments for Children with Autism
Spectrum Disorders: The Influence of Parent and Child
Factors. C. M. Brewton*!, S. Mire2 and R. P. Goin-
Kochel', (1)Baylor College of Medicine, (2)University of
Houston

Background:

Countless treatment options exist for children with autism
spectrum disorders (ASD), and new therapies are introduced all
the time. Choosing which therapeutic program(s) will be best
for their children is undoubtedly a difficult task for parents
(Green, 2007; Heflin & Simpson, 1998; Marcus, Kunce, &
Schopler, 1997). Most often, parents of children with ASD
implement several treatments simultaneously (Goin-Kochel,
Myers, & Mackintosh, 2007; Stahmer & Aarons, 2009).
However, little is known about the factors that influence their
selection of various treatments. Parent-specific characteristics,
such as education level (Wong & Smith, 2006) and family
income (Mandell et al., 2008), as well as child-specific
characteristics, such as ASD-symptom severity (Aman, Lam, &
Collier-Crespin, 2003) have been reported to have an effect on
parent decision-making processes. Yet, more research in this
area is necessary in order to help clinicians understand how
best to guide parents toward optimal treatment plans for their
children with ASD.

Objectives:

To investigate the relationship between classes of treatments
parents choose for their children with ASD and specific parent
and child factors.

Methods:

Participants are children with ASD from the Simons Simplex
Collection (SSC; https:/sfari.org/simons-simplex-collection),
which currently contains 1,887 affected probands between the
ages of 4 and 18. All have received best-estimate clinical
diagnoses of ASD via research-reliable administrations of the
Autism Diagnostic Interview—Revised (ADI-R) and the Autism
Diagnostic Observation Schedule (ADOS). Demographic

information will include participant sex, age, race/ethnicity,
parent education levels, and annual household income.
Frequency counts will be generated for the number of children
having ever used different classes of treatments, per parent
report. Categories of treatments include: speech therapy,
occupational therapy, psychotropic medications (e.g.,
antipsychotics, ADD/ADHD medications, anti-depressants),
intensive behavioral therapies (e.g., ABA), biomedical
treatments (e.g., chelation, special diets), and other treatments
(e.g., social-skills training, picture exchange system). All data
for this project have been collected via the SSC.

Results:

Appropriate correlations will be computed to assess
relationships between each of the aforementioned categories
of treatments and (a) the severity of children’s autism
symptomatology via the Calibrated Severity Score (CSS;
Gotham et al., 2009); (b) children’s verbal and nonverbal 1Q
scores; (c) parent education level; and (d) annual household
income. For any correlations that are statistically significant,
subsequent logistic regression analyses will be computed to
determine whether the specific child or parent factor(s) predict
use of that type of treatment. Because this investigation is
exploratory, there are no hypotheses about directions of
potential correlations.

Conclusions:

Findings from this study may uncover patterns of treatment use
that are associated with specific demographic factors. This
could have implications for the ways that clinicians or other
helping professionals work with families to encourage use of
treatments with the best empirical support.

105.012 12 Decreasing Echolalia In Individuals with Autism.
G. R. Francis*, A. L. Valentino and M. A. Shillingsburg,
Marcus Autism Center, Children's Healthcare of Atlanta,
& Emory School of Medicine

Background: Echolalia is a defining characteristic of autism and
may interfere with the development of functional language.
Echolalia can be particularly problematic when teaching a child
to answer questions. For example, when teaching a response
to “what says moo?” by providing the verbal prompt, “cow,”
some may consistently echo the verbal stimulus (VS; “what
says moo”) and the verbal prompt (‘cow”). Echolalia can also
be problematic when teaching vocal imitation. For example, an
instructor may present a task, “say oooh” and the child may,
instead of imitating only the targeted sound “oooh” echo the
entire phrase, “say oooh.” In 1986, McMorrow and Foxx
investigated the use of a procedure they labeled “cues-pause-



point” (CPP) which was successful in decreasing echolalia and
increasing correct responding to questions with one adult with
mental retardation. The results were replicated with other
adults with mental retardation with successful generalization to
novel people, places, and stimuli.

Objectives: The first aim was to replicate findings of previous
CPP literature with a child with autism, specifically to teach the
child to answer questions without echoing the verbal stimulus.
The second aim was to extend the CPP procedure to vocal
imitation tasks in another individual with autism.

Methods: Two male children participated in the study. lan was
9-years-old and Tim was 4-years old. For lan, conversational
language was targeted. For Tim, vocal imitation was targeted.
A multiple probe across responses design was used to
evaluate treatment effects for both participants. During
baseline for lan, five trial sessions of each question were
conducted. The therapist presented the VS (e.g., “what do you
sleep in”) and allowed 3 s for a response. If lan responded
correctly, brief verbal praise was provided. If lan responded
incorrectly or echoed the VS, the therapist moved to the next
trial. During baseline for Tim, the vocal imitation task was
presented (“say cup”) and he was allowed 3 s for a response.
If lan responded correctly, brief verbal praise was provided. If
lan responded incorrectly or engaged in echolalia, the therapist
moved to the next trial. During treatment, the cues pause point
procedure consisted of two cues (a picture of the correct
response, and the therapist holding her finger to her lips), a2 s
pause, and a point to a picture of the correct answer to the
question. The procedure included fading of the picture for both
participants so they emitted correct responding without the
additional pictorial cue.

Results: The CPP procedure resulted in decreased echolalia
and increased correct responding to answers to questions (lan)
and vocal imitation tasks (Tim). For lan, training generalized to
novel questions with just the application of the cue (i.e., finger
gesture) and results were maintained at 8 and 12 mos follow-

up.

Conclusions: Echolalia can result in reduced language
acquisition. Thus, it is necessary to validate procedures to
decrease echolalia. The results of the current study provide
clinicians with a procedure that may be effective when teaching
functional language to individuals with autism.

105.013 13 Effect of Negative Behaviors on the Achievement
of Education Goals In Individuals with Autism Receiving
Intensive Behavioral Intervention. R. A. Embacher*!, T.
W. Frazier?, C. Vires?, M. Vallinger!, L. Speer?, A.

Sinoff!, F. Dimitriou’ and A. Newman3, (1)Cleveland
Clinic Center for Autism, (2)Cleveland Clinic, (3)

Background:

Behaviors such as tantrums, aggression, inappropriate
verbalizations, and others can directly interfere with learning
new skills. While this is well accepted in the education of
individuals with ASD, the exact impact on educational progress
is less clear. Examining the relationship between behavior
intervention plans (BIP) and educational progress may help to
better focus the educational planning process. To the authors’
knowledge, no previous studies have examined the impact of
the treatment of challenging behavior on educational progress.

Objectives:

The present study examines the impact of BIP implementation
on the proportion of educational goals achieved over the 2008-
2009 school year. Secondarily, the effect of BIP implementation
on specific educational domains was evaluated.

Methods:

Participants included 64 children who were enrolled in the
school program at Cleveland Clinic Center for Autism (CCCA).
A year round program implementing the methodology of
Applied Behavioral Analysis (ABA) served as the child’s
primary education and treatment setting. Participants received
at least 11 months of intensive behavioral intervention. Total
number of educational goals and objectives was determined by
reviewing each child’s individualized education program or
curriculum plan. Goals were tallied and categorized according
to 4 domains: academic content, communication, independent
living skills, and other (e.g. physical education, fine motor
skills). Progress and achievement was determined through
annual reviews and progress reports. Progress was defined by
completing at least 50% of an annual goal, while achievement
was defined by completing 100% of a goal.

Results:

There were no significant differences between BIP groups for
the proportion of total educational goals achieved
(F(1,62)=2.57, p=.215) or for the proportion of educational
goals showing progress (F(1,62)=2.57, p=.215). However, in
each case, the trend was consistent with expectation and may
suggest reduced power to detect a small or medium-sized
effect. In looking at specific educational goals, there was a
marginally significant difference between the BIP groups for the
proportion of academic content goals achieved (p=.057).
Students without a BIP had higher levels of academic content



goal achievement than individuals with one or more BIPs. Post-
hoc comparisons indicated a significant differences in the
proportion of academic content goals achieved between
individuals with no BIP and individuals with 2 or more BIP
(p=.049). Students with 1 BIP fell in between and were not
significantly different from the other groups. There were no
statistically significant group differences across other
educational domains (p>.10).

Conclusions:

BIP are often needed to reduce serious and functionally
impairing behavior and the present data suggest that the
presence of these plans may not interfere with progress on
most types of educational goals. The only exception was
reduced achievement of educational goals where academic
content was the focus. It is possible though that this finding
simply reflects differences in baseline severity, with more
severely affected students requiring BIP(s) and also showing
less progress on academic content. If confirmed by future
observational and randomized studies, it will be important to
consider possible slowed progress on academic content goals
when implementing a BIP.

105.014 14 Effects of Varying the Quality of Therapist-
Provided Social Interaction During Discrete Trial
Instruction. C. M. Gayman* and M. A. Shillingsburg,
Marcus Autism Center, Children's Healthcare of Atlanta,
& Emory School of Medicine

Background: A behavioral approach has shown to be an
effective method for the assessment and treatment of skill
deficits in children diagnosed with autism and other
developmental disabilities (Lovaas, 1987). The literature
regarding quality of social interaction provided to children with
autism and other developmental disabilities during discrete trail
training is limited. However, behavior intervention manuals
focusing on evidence based treatment for autism and related
disabilities recommend high rates of enthusiastic interaction
when conducting discrete trial instruction (Sundberg &
Partington, 1998; Lovaas, 2003).

Objectives: The objective was to examine the quality of social
interaction and reinforcement provided during discrete trial
instruction.

Methods: Two studies with two children with developmental
disabilities were conducted. Participants were a 5-year old
male with Shaken Baby Syndrome and a 6 year old male with
PDD-NOS with autistic-like features and language delays. The
first study was conducted in an ABAB reversal design across
high and low quality social interaction during instruction with

easy, mastered tasks. The dependent variables included
combined inappropriate behaviors and responding to
instructions. Combined inappropriate behaviors were
calculated as behaviors per minute and were defined
specifically for each participant. Responding to instructions
was calculated as a percentage of the number of correct plus
incorrect responses to therapist provided instructions and
excluded non-responses. The independent variables included
high quality social interaction and low quality social interaction.
The high quality interaction phase included smiling, physical
attention such as hugs, tickles, or squeezes, and
“Motherease.” During the low quality social interaction phase
the therapist was directed to avoid smiling, provide no physical
attention, and to not speak in a “Motherease” manner (i.e.,
monotone). The therapist presented the instructions in either
high or low quality style and provided a consequence in the
same high or low quality manner. Study 2 was also conducted
in an ABAB reversal design across high and low quality social
interaction, with the exception that the therapist provided
instruction to complete more difficult, non-acquired tasks. The
dependent variables for Study 2 remained the same.
Therefore, Study 2 was a systematic replication of study one
with the addition of an evaluation of task difficulty in the form of
non-acquired instructions.

Results: Data from both studies indicate idiosyncratic results
suggesting that some individuals respond better with high
quality, high energy instruction and interaction, while others
may respond better to low quality, low energy interaction. The
participant who responded with more problem behavior during
the high quality condition in experiment 1 showed the opposite
effect when tasks were more difficult suggesting an effect of
task difficulty.

Conclusions: The results of these two studies provide some
support for high quality social interaction when presenting
difficult instructions to children with developmental disabilities.
This study suggests the importance of considering the quality
of social interaction in teaching environments and indicates that
individual differences may exist. Therefore, blanket
recommendations for high quality social interaction may not be
warranted for all individuals.

105.015 15 Effects of a Parent-Coaching Component of a
Developmental Intervention on Gesture Production
Among Toddlers with Autism. M. Fusaro*' and S. J.
Rogers?, (1), (2)University of California, Davis

Background:



Communicative gestures provide evidence of preverbal
children’s emerging communication skills. Autism is
characterized by a delay in verbal and non-verbal
communication development. In Autism, early communication
skill predicts long-term outcomes (Lord, Risi & Pickles, 2004;
Mundy, Sigman & Kasari, 1990). Thus, an important goal of
many early intervention programs, including the Early Start
Denver Model (ESDM; Smith, Rogers, & Dawson, 2006), is to
support the development of communication in toddlers and
preschoolers. The ESDM is based on two treatment
approaches: (1) the Denver Model (Rogers, Hall, Osaki,
Reaven, & Herbison, 2000), and (2) Pivotal Response Training.
Both approaches are supported by pre-post studies reporting
improvements in behaviors across a range of developmental
domains (e.g., Koegel, O'Dell, & Dunlap, 1988; Rogers &
DiLalla, 1991; Rogers & Lewis, 1989; Rogers, Hayden,
Hepburn, Charlifue-Smith, Hall, & Hayes, 2006; Schreibman &
Pierce, 1993). A randomized treatment study of the ESDM is
currently underway. Parents in the treatment group receive
three months of weekly coaching in the application of ESDM
principles to everyday family activities. It is not yet known
whether this initial treatment phase facilitates children’s
acquisition of nonverbal communicative signals.

Objectives:

Our objective is to assess whether three months of parent
coaching, the initial component of an intensive at-home
intervention, increases gesture use by 2-3 year olds, compared
to a control group of toddlers whose parents do not receive
coaching.

Methods:

The current study will include up to thirty-eight toddlers enrolled
in a multisite intervention study. All met Autism criteria on the
ADOS-T and ADI-R and were randomly assigned to either the
ESDM treatment or a community control condition. ADOS
assessments were conducted at baseline (T1) and
approximately three months later (T2). Gestures were identified
from video-taped ADOS sessions examined by coders blind to
treatment status. Thus far, T1 and T2 sessions from five
treatment subjects and two control subjects have been
analyzed.

Results:

Preliminary analyses were conducted using two-tailed t-tests.
At baseline there were no significant group differences in
overall frequency of gestures produced per minute (£=.23,
p>.10, d=-.22). At T2, children in the treatment group produced

slightly, though not significantly, more gestures per minute
(M=.72), compared to the control group (M=.21; t=1.47, p=.20,
d=1.55). Similarly, the percent of gestures coordinated with eye
contact did not differ between groups at T1 (=.82, p>.10, d=
.79). At T2, children in the treatment group coordinated a
slightly higher proportion of their gestures with eye contact
(M=.16), compared to controls (M=0.0; t=2.45, p=.07, d=1.55).
Future analyses will examine additional features of these
gestures, such as the communicative intent conveyed and the
coupling of gestures and words.

Conclusions:

These preliminary results are consistent with the views that 1)
parent coaching in ESDM principles can support gesture
development among children with Autism, and 2) social and
cognitive systems underlying communicative gestures are
plastic during the second to third year of life for children with
Autism.

105.016 16 Efficacy of a Computer-Assisted ABA Intervention
In a Study of 90 Preschool Students. C. Whalen* and L.
Lara-Brady, TeachTown

Background: Numerous studies have shown that ABA-based
(Applied Behavior Analysis) interventions produce some of the
most promising results for children with ASD. In recent years,
computer programs have been developed as another option for
ABA-delivery and have shown some effectiveness for training
service providers as well as for direct instruction for children.
TeachTown: Basics is an ABA-based computer-assisted
intervention that was designed to meet the developmental
needs of children with ASD in the 2-7 year developmental
range. The program includes computer lessons to teach
language, cognitive, academic, and social skills, and also
includes naturalistic off-computer activities to facilitate
generalization and target skills not taught on the computer.

Objectives: This study investigated the effectiveness of the
TeachTown: Basics intervention with 90 ASD and other special
needs students in a preschool program in Killeen, Texas with
teacher implementation.

Methods: Eight schools and 14 teachers participated with 64
students using TeachTown: Basics during and 26 students in
the comparison group. Students in the intervention group
differed only from the comparison group in that 1:1 ABA time
was replaced with computer-delivered ABA through
TeachTown: Basics (15-20 minutes/day for preschool and two
20-minute sessions/day for Pre-K). In addition, teachers were
instructed to implement off computer activities throughout the
school day as appropriate for each student (1:1 or small group).



To assess on-going progress, the TeachTown: Basics
software collects data on student responses, duration of
intervention, prompting, and mastery of skills. All students
using TeachTown: Basics were assessed through this
automatic data collection process. Developmental gains were
also measured using the Brigance Inventory of Early
Development (IED). To assess the impact of the intervention,
differences in IED scores were accounted through a two way
repeated measures ANOVA (pre/ post scores vs treatment
group). The independent variable was the number of hours
spent on using TeachTown:Basics and the dependent variable
was the change in scores between the pre and post IED scores
in each domain. Data gathered from the |ED was also
analyzed using T-tests and a within-subjects ANOVA. A t-test
was used to check for any gains per group per IED domain.
Additionally, a within-subjects ANOVA was used to analyze the
performance of students with autism as a primary diagnoses
and students with other diagnoses in the IED per domain.

Results: Results demonstrated that students that received the
intervention made more developmental gains than students in
the comparison group despite being higher functioning at
baseline. A positive correlation was found between the amount
of time students spent on the software and results in the IED,
however results was not significant. Students with ASD
performed at similar levels as students with other diagnoses
after receiving the intervention.

Conclusions: The results of this study have important
implications for special education and ABA programming and
will hopefully encourage more research in the area of
technology-based interventions designed for use by teachers.
Student outcome, consistency of use, and social validity data
will be shared and discussed.

105.017 17 Efficacy of a Facial Affect Recognition Training
Tool for Children with Autism Spectrum Disorders. N.
M. Russo*, B. Evans-Smith, J. Johnson and C.
McKown, Rush University Medical Center

Background: A great deal of human communication is
nonverbal. As such, recognizing facial expressions is critical to
understanding and communicating with others. Children with
autism spectrum disorders (ASD) often struggle to recognize
emotions from facial expressions (facial affect), hindering their
social interactions.

Objectives: We hypothesized that computerized facial affect
recognition (FAR) training, paired with coaching, will help
children with ASD (1) to improve their accuracy and speed at
identifying facial affect by increasing their attention to critical

facial features and (2) to more effectively communicate
emotion in their own facial expressions with imitation training.

Methods: Children with ASD (8-14 years old) who had an
existing FAR deficit were eligible for this study. To establish a
pre-training baseline, children completed several direct
assessments of FAR. Parent, teacher, and child self-report
questionnaires of social functioning were also collected. During
the intervention, trained coaches guided children through the
MiX computerized training program (Humintell.com). The
program utilizes audio-visual instruction with adult faces
portraying seven emotions. Faces changed from neutral to
expressive faces, reflecting particular emotions. Coaches
modified the screens to direct children to important facial
features associated with each emotion and also assisted
children with imitation trials and practice tests. Individual
training sessions (1 hour) were held twice weekly. Sessions
were video-recorded to monitor treatment fidelity and to allow
for multiple coders to rate imitations. The presentation rate of
facial stimuli varied systematically across sessions and
according to the child’s previous success rate. Training
continued until the child was accurate at a presentation rate 1/5
second across three consecutive sessions. Both immediately
upon completion and then approximately one month later,
direct assessments of FAR and social functioning
questionnaires were re-administered.

Results: Each child progressed rapidly through the training,
reaching criterion within six weeks. Improvements in
recognition and processing speed were demonstrated by
progression through the program and performance on the MiX
post-test. Improvements also generalized to other FAR
measures. Specifically, children performed at a higher level on
experimental FAR measures that utilized adult faces via a
similar labeling paradigm and a novel matching paradigm. A
third experimental measure that utilized children’s faces did not
show consistent improvement across children. A composite
FAR score, including all experimental measures, showed that
children performed below age-expected levels before training
and improved to at or above age-expected levels afterwards.
Children also demonstrated modest imitation improvements as
observed when coding the video recordings. Improvements
persisted at maintenance testing. Further analyses are planned
to evaluate extended effects on social functioning as rated by
the child, parent, and teacher.

Conclusions: These data show that coach-assisted
computerized training with imitation exercises successfully
alleviated FAR deficits in children with ASD. Although effects
persisted one month after training, future studies should



investigate whether “boosters” are necessary to maintain the
skill long-term. Additional work is planned to isolate which
components individually or together results in the greatest
training effect and to better evaluate behavioral improvements
in peer interactions after training.

105.018 18 Efficacy of the Language for Learning Curriculum
with Children Diagnosed with ASD. C. N. Bowen*, R.
Peterman and M. A. Shillingsburg, Marcus Autism
Center, Children's Healthcare of Atlanta, & Emory
School of Medicine

Background: Language is often significantly impaired in
children with ASD and has been identified as one of the most
common concerns of their parents. Given the staggering
increases in the prevalence of ASD, the school is often a
primary provider of intervention. Research is needed to help
identify widely accessible, easy to implement, effective
interventions for children with ASD being served in schools.
Direct Instruction (DI), is an empirically-based instructional
program that offers a comprehensive, widely accessible
intervention method that is ideal for easy implementation by
teachers and paraprofessionals. Research has provided
empirical support towards the effectiveness of DI programs in
teaching academic skills to children across grades (Becker &
Gersten, 1982; Weisberg, 1988), socioeconomic backgrounds
(Gersten & Carnin, 1984; Gersten, Darch, & Gleason, 1988),
and some disabilities (Horner & Albin, 1988). Only two studies
have evaluated the use of DI with children with autism, and only
one study has evaluated the DI Language for Learning
curriculum (Ganz & Flores, 2009). Both studies provided
positive outcomes of the curriculum for children with ASD.

Objectives: The primary objective was to evaluate the efficacy
of the Language for Learning Direct Instruction curriculum to
improve language skills of children with ASD when conducted
in a one-to-one teaching arrangement.

Methods: Participant’s ages ranged from 4 years to 12 years.
Twenty-five children with a diagnosis of ASD participated. Each
participant was semi-randomly assigned to one of three
groups. All three groups received treatment, which was
implemented across the three groups sequentially. If the
participant was not currently receiving treatment s/he served as
a control. Procedures included in the study were directed by the
Language for Learning Teacher's Manual, with a few additional
modifications. Data were collected on each participant’s
performance during pre-, post-, and follow-up testing.
Therefore, testing was administered at Time, 1, 2, 3, and 4.

Results: We compared the pre- and post-test scores to
determine change in responding before and after treatment for
each group. Additionally, pre-tests were completed prior to
intervention by the participants serving as waitlist controls to
assess for maturation effects. Statistical analyses included a
one-way ANOVA test to compare baseline language skills
across the three study groups. Paired-sample t-tests were
used to compare pre- and post-intervention language
acquisition scores within each of the three groups. Finally,
one-way ANOVAs and post-hoc tests were conducted to
compare language acquisition skills across the three groups
within each study time period. Results indicate no differences
across the three study groups in baseline language skills. For
each group, language skills immediately following post-
intervention were significantly higher than pre-intervention
scores. Follow-test scores remained substantially higher than
pre-intervention up to 6-8 months following intervention.

Conclusions: Approximately 36-40 total hours of intervention
was provided per child over the course of 3-4 months and
demonstrates the utility of the Direct Instruction Language for
Learning curriculum. This curriculum is easy to implement and
widely-accessible to school personnel.

105.019 19 Efficient Strategies for Teaching Receptive
Language to Students with Autism: Observational
Learning and Incidental Teaching. C. H. Delfs* and M.
A. Shillingsburg, Marcus Autism Center, Children's
Healthcare of Atlanta, & Emory School of Medicine

Background: Present research and legislation regarding
mainstreaming children with autism into classrooms with
neurotypical peers have raised the importance of studying
whether these children can benefit from observing peers.
Observational learning within the autism population has been a
focus of research for the past 30 years (Varni, Lovaas, Koegel,
& Everett, 1979; Egel, Richman, & Koegel, 1981; Tryon &
Kean, 1986). Previous research has shown that students
diagnosed with developmental disabilities can acquire new
skills through observation of peer learning (Schuster, Gast, &
Wolery, 1988). One-on-one instruction is commonly
recommended for children with autism; however, this
instructional format does not provide opportunities for
observational learning of peers. Another potentially efficient
teaching strategy is the incorporation of incidental information
into structured, empirically-supported teaching strategies.
Incidental learning is the acquisition of nontarget information
present in the instructional context, but for which there are no
programmed contingencies to aid in acquisition (Stevenson,
1972). Few studies have assessed the added potential benefits



of small group instruction and incidental teaching with children
with autism.

Objectives: The purpose of this study was to assess the
efficiency of teaching receptive language skills to individuals
with autism and related developmental disabilities. The present
investigation examined whether children with developmental
disabilities acquired receptive language skills within a small
group instructional format when taught via three methods of
instruction: explicit teaching, observational learning, and
incidental teaching. Maintenance of these skills across time
was also assessed.

Methods: Two participants were taught specific receptive
identification targets (e.g., “Point to the fish”) presented in an
array of three items. Related information about the targets (e.qg.,
“A fish has gills”) was provided, but no responses were required
of the participants regarding this information. Each participant
was taught different targets. During each dyadic teaching
session, trial-by-trial data were collected on the receptive
targets taught via explicit teaching procedures. The acquisition
of these targets, as well as nontarget information delivered
incidentally, was evaluated within a multiple-probe design
across behaviors. Concurrently, observational learning of peer
targets and nontarget information presented to the peer was
also assessed.

Results: Data reported include percentage of acquisition for
receptive targets, incidental learning of related nontarget
information, and observational learning of peer’s targets and
related nontarget information. Both participants acquired 100%
of the receptive identification targets taught via explicit teaching
procedures and observational learning. Both participants
acquired 100% of the related nontarget information taught via
observational learning and incidental learning. However, they
differed on the average number of sessions to mastery criteria.

Conclusions: These findings indicate that students with autism
can acquire receptive language skills through incidental
teaching and observational learning; thus small group
instructional formats may have added benefits for children with
autism. Providing opportunities for incidental learning and
observational learning within the instructional context may be
important for efficient teaching of children with autism.

105.020 20 Enhancing Empirically-Supported Treatments for
Autism Spectrum Disorders: A Case Study Using An
Interactive Robot. K. Tang*!, J. J. Diehl', M. Villano', K.
Wier', B. Thomas?, N. M. Shea?, L. Schmitt3, Z. DuBois",
M. A. Millea’, K. A. Uhland' and C. R. Crowell’,

(1)University of Notre Dame, (2)St. Mary's College,
(3)University of lllinois at Chicago

Background: The use of robots in clinical therapy for children
with autism spectrum disorders (ASD) has begun to receive
research attention, although most of the research has focused
on robot development, and very little attention has been given
to integrating robots into empirically-supported treatments
(ESTs).

Objectives: The objective of this case study is to identify the
feasibility of incorporating an interactive robot in an ABA-based
social-communication therapy.

Methods: The participant in the case study was a nine-year-old
male with ASD. Diagnosis was confirmed using the Autism
Diagnostic Observation Schedule and the Social
Communication Questionnaire. The participant’s IQ and
language abilities were both three standard deviations below
the mean. At the beginning of the study, the child’s language
was predominantly echolalic, but did contain some
spontaneous communication. The participant attended one
baseline visit, followed by 50-minute therapy sessions two
times a week for 8 weeks with a certified behavior analyst and
a robot, and one posttest visit. The interactive robot was a
humanoid robot capable of online text-to-speech
communication and movement that allowed for human-like
social gestures. We developed scripts relevant to the child’s
ABA goals of initiating/responding to greetings, answering
questions about feelings, and answering/asking recall
questions. During the session, the participant would alternate
between interacting with the therapist and interacting with the
robot. The therapy session was monitored by an experimenter
in another room who also controlled the robot. Verbal
communication performance was coded from videos by
identifying correct and incorrect responses to scripted
conversation. Pre/post parent report of verbal communication
outside of the therapy sessions was also collected.

Results: Results indicated an overall increase in the amount of
correct verbal behavior inside and outside of therapy. At
baseline, the participant used the appropriate communication
behavior 29% of the time with the therapist. In the first session,
the participant exhibited correct behaviors 25% of the time to
the therapist and 22% of the time to the robot. At the midpoint
of the study, the child exhibited an increase in correct
behaviors with both the therapist (30%) and with the robot
(30%). In the last session, the child was correctly responding to
the therapist 59% of the time and only 9% to the robot.
Additionally, parent pre/posttest data indicated a 62% increase
in appropriate verbal behavior during interactions, suggesting



that at least some of the skills developed in therapy may have
been generalized outside of the sessions.

Conclusions: Our participant showed individual verbal
communication gains both inside and outside of the sessions.
The benefits of the robot for this participant’s ABA goals were
short-term, and by the end of the therapy most of his correct
behaviors were directed at the therapist. Our method and data
suggest it is feasible to incorporate an interactive robot into
ESTs such as ABA, and further suggest that the robot may
allow for some scaffolding of verbal skills. Additional research
is needed to validate our procedure and confirm its effects.

105.021 21 Evaluation of An Imitation Intervention for Low-
Functioning Adolescents with Autism. K. A. Meyer*!, B.
Ingersoll’, D. Carlsen? and T. Hamlin2, (1)Michigan State
University, (2)Center for Discovery

Background: Individuals with autism have significant
difficulties with social skills across the lifespan. While a variety
of social interventions for young children and high-functioning
older individuals have been developed in recent years, few
interventions focused on improving social skills in older low-
functioning individuals with autism have been examined.
Previous research suggests that reciprocal imitation training
improves imitation and other social-communication skills in
young children with autism. A developmental perspective would
suggest that this intervention might also be appropriate for
older low-functioning individuals with autism.

Objectives: This study investigated the effect of two to six 20-
minute sessions per week of reciprocal imitation training on
imitation skills, social engagement, and repetitive behaviors in
four adolescents with low-functioning autism over the course of
ten weeks.

Methods: This study used a non-concurrent multiple-baseline
design across four adolescents with autism and severe to
profound intellectual disabilities residing at a residential
treatment facility.

Results: Preliminary results indicate that all four adolescents
improved their imitation skills over the course of the 10-week
treatment. In addition, the two adolescents who displayed high
rates of repetitive behaviors during baseline sessions also
decreased their rate of repetitive behaviors over the course of
treatment.

Conclusions: Overall, these results suggest that reciprocal
imitation training may be effective at improving imitation and
decreasing repetitive behaviors in adolescents with low-
functioning autism.

105.022 22 Evolutional Pattern of Children with Autism
Spectrum Disorders In Speech and Language Therapy.
A. C. Tamanaha*!, M. T. Mercadante? and J.
Perissinoto?, (1), (2)UNIFESP, (3)Universidade Federal
de Sao Paulo

Background: The speech and language therapy for children
with Autism Spectrum Disorders can be approached

by direct intervention and indirect intervention (parents
orientation).

Objectives: To analyse and to compare the extension and
speed of the evolutional pattern of children with Autism
Spectrum Disorders in direct and indirect interventions over
only to indirect.

Methods: This study is double-blind randomized clinical trial
pilot. The sample was composed of 11 children diagnosed with
Autism (6) and Asperger Syndrome (5) patients of the
Language and Speech Laboratory — Autistic Spectrum
Disorders at Federal University of Sdo Paulo. These children
were randomly divided into two groups: Six received both direct
and indirect intervention (Therapy Group-TG), and five were
receiving exclusively indirect intervention (Parents Orientation
Group-0G). We used the following parts of ASIEP-2: Autism
Behavior Checklist (ABC) and Sample of Vocal Behavior (SVB)
on three occasions: at the beginning, six months later and 12
months later.

Results: We observed there was greater evolution of Therapy
Group TG in the Autism Behavior Checklist and Sample of
Vocal Behavior. The mothers and the Speech and Language
Therapist perceived behavioral changes. The influence of the
multidisciplinary diagnosis, age and measures of the adaptive
functioning was analysed. The performance of children with
Asperger Syndrome was considered more positive. There was
greater evolution in the children with age 73 -120 months, and
in the children with normal, mild and moderate adaptive
functioning.

Conclusions: In both groups were observed behavioral
changes. The tendency of better performance of the children
attended in direct and indirect intervention showed that this
association was fundamental. The performance of TG in
presenting better scores was probably due to the efficacy of the
direct intervention, and not to the OG’s parent’s lack of
attention in promoting behavioral changes in their children.



105.023 23 Frankfurt Early Intervention Programme:
Description and One-Year Therapy Effects on 1Q
Development. E. Duketis*, C. Wilker, J. Valerian, S.
Feineis-Matthews and C. M. Freitag, Johann Wolfgang
Goethe-University

Background: To date no German manualized early intervention
program for children under the age of 5 years exist. As only a
limited number of therapy units per week are supported by
public services, intensive early intervention programs are
hardly affordable for parents. We therefore set out to develop a
program which includes parent information and education,
individual therapy with the child, training educational staff and
eventually including the children into small therapy groups.
Methodological elements are classical ABA approaches for
very young children, incidential teaching and natural learning
paradigms as well as social learning within the group.

Objectives: In this poster we describe the program and present
preliminary one-year follow-up data on 20 children treated
within the program, focussing here on 1Q-outcome. The study is
an effectiveness study on a therapy approach which can easily
be implemented in early intervention centres in Germany.

Methods: 20 children with a diagnosis of autism or atypical
autism, age 3-5 years old were enrolled into the study.
Diagnosis was made by ADI-R and ADOS, IQ testing was
performed by the Bayley Scales Il or the Snijders Oomen non-
verbal intelligence test. Measures were repeated after one
year.

Results: Most children who could be tested before and after
therapy showed an increase in measured 1Q.

Conclusions: This early intervention for preschool children with
ASD can be implemented as a therapy within the public service
domain, is highly appreciated by parents, children, and
therapists, and shows some promise with regard to the
improvement of target parameters in children with ASD.

105.024 24 Increasing Vocalizations In Children with Autism
Through Extinction of Previously Acquired Signed
Requests. E. T. James*, A. L. Valentino and M. A.
Shillingsburg, Marcus Autism Center, Children's
Healthcare of Atlanta, & Emory School of Medicine

Background: Deficits in speech have been identified as one of
the most common complaints of parents of children diagnosed
with autism. Although much research supports the use of
behavioral strategies such as reinforcement and shaping for
teaching vocal speech one limitation of existing treatments is
the lack of procedures for producing vocalizations in children

who do not respond to basic behavioral strategies. A new area
of study has incorporated the use of extinction procedures to
induce vocalizations and other novel responses. Research has
shown that responding during extinction is often characterized
by an initial increase in response frequency, duration, and
variability. This effect is referred to as an extinction burst and is
generally described as a negative result of extinction.

However, extinction bursts may have clinically beneficial
applications.

Objectives: The purpose of experiment one was to assess the
effects of reinforcement of vocal requests and extinction of
signed requests on the rate of vocalizations in two children with
autism. The purpose of experiment two was to determine
whether the effects obtained in study one could have been
obtained through reinforcement of vocalizations or whether the
effects were due to extinction. Therefore, experiment two
examined the effects of extinction of signed requests only after
reinforcement of vocalizations during baseline was ineffective
in increasing vocalizations.

Methods: In experiment one, Oliver was 3-years old and Sam
was 5-years old. Rate of vocalizations was the dependent
variable. A multiple baseline design across responses was
used. During baseline, access to a preferred item was
provided contingent upon correct emission of the previously
taught signed response. No consequences were provided
following vocalizations. In treatment, access to the item was
provided contingent upon emission of any vocalization. No
consequences were provided following signed responses.
Signed responses contacted extinction conditions. In
experiment two, Ethan was 4-years old. Rate of vocalizations
and signed requests were the primary dependent variables. A
multiple baseline design across responses was used. During
baseline, access to the item was provided for 10 s or until
consumed contingent upon emission of the signed response or
any vocalization. In treatment, access to the item was provided
contingent upon emission of any vocalization. No
consequences were provided following signed responses.

Results: Results of experiment one indicated low rates of
vocalizations and high rates of signed requests during
baseline. Upon implementation of extinction of the signed
request, the rate of vocalizations increased and remained
elevated during subsequent treatment sessions. In experiment
two, Ethan’s rate of vocalizations in baseline did not increase
despite direct reinforcement of vocalizations. Extinction of the
signed requests was necessary to obtain elevated rates of
vocalizations.



Conclusions: The failure to acquire vocalizations through
established treatment procedures such as shaping and
differential reinforcement is a significant clinical concern for
children with language deficits and interventions designed to
address this concern are relatively understudied. Little is
known regarding how to produce and develop vocalizations in
children who do not respond to commonly used procedures
making research into new methods to teach vocal language
important.

105.025 25 Joint Attention and Social Reciprocity In Mother-
Child Interactions: Efficacy of An Early Intervention
Approach for ASD and ‘at -Risk' Groups. A. M.
Mastergeorge*! and D. F. Thompsonz, (1), (2)UC Davis

Background: Joint attention is considered to be a pivotal skill in
elucidating developmental trajectories of young children(e.g.
Bakeman & Adamson 1984; Adamson & Bakeman 1991;
Mundy & Gomes, 1998), and is a construct facilitated in
interactions with parents, and studied extensively in typically
developing children (e.g., Adamson, Bakeman & Deckner,
2004; Moore & Dunham, 1995; Tomasello & Farrar, 1986).
However, little systematic research has focused on mother's
strategies to recruit their children’s joint attention behaviors
during dyadic interactions (Adamson, Bakeman & Deckner,
2004), and even less has been discussed in high-risk
populations (Bornstein, Hendricks, Haynes & Painter, 2007).

Objectives: This paper examines an early intervention program
focused on joint attention and social reciprocity in very young
children in mother-child interactions as a potential mediator of
resilience in high-risk mother-child dyads for children with
autism and those ‘at risk’ for neurodevelopmental delays.

Methods: Two groups of children and their mothers are the
focus of this study: those recently diagnosed with autism and
young children considered to be ‘at -risk’ due to compromised
social-emotional environments. The specified intervention
included targeted interactions to facilitate joint attention based
on evidence-based practices. The home-based intervention
was implemented several times a week , and mother-child
interactions were videotaped once a week . Maternal
behaviors, child behaviors, and dyadic interactions were coded
using the Maternal Child and Behavioral Rating Scale
(Mahoney, 1988, 1999) which was implemented to assess
maternal directiveness, sensitivity, and responsivity of the
mother in dyadic interactions, as well as the Dyadic Interaction
Coding System Adaptation (Timmer, Zebell, Culver & Urquiza,
2010) which is designed to assess the quality of parent-child
interactions through categorization of maternal verbalizations to
the child. This paper focused on the following questions: (1)

Does a targeted joint attention intervention increase maternal
sensitivity and reciprocity? ; and (2) What factors appear to
mediate maternal strategies used in dyadic interactions?

Results: Results revealed an overall increase in maternal
scores of sensitivity and responsivity, and a decrease in
maternal directiveness. Additionally, observed maternal
responsivity had a significant negative correlation with mothers’
reported stress of their child’s adaptability score. A Wilcoxon
Signed Ranks text showed a significant increase in observed
child joint attention (z = -2.23, p=.03), a significant increase in
the proportion of maternal praise (z=-1.93, p =.05) to their child
from the total verbalizations during the mother-child joint
attention contexts, and a significant decrease in the proportion
of maternal commands (z = -.77, p=.05) from the pre-
intervention to post-intervention assessment.

Conclusions: These findings suggest that relationship-based
interventions targeting children’s joint attention with their
mothers provides evidence of both direct and indirect effects of
the intervention as well positive effects on children’s
developmental outcomes. Overall, joint attention intervention
for autism and at-risk populations appears be constructed as a
pivotal skill that mediates resilience in the mother-child dyadic
interventions. Further, these interventions demonstrate that
change in one or two pivotal behaviors appear to be relate to
important collateral changes in developmental
outcomes(Koegel & Frea, 1993; Koegel, Koegel & Schreibman;
Whalen & Schreibman, 2003).

105.026 26 Modifications of PCIT for Young Children with
Autism. N. A. Parks*, N. A. Call and M. A. Shillingsburg,
Marcus Autism Center, Children's Healthcare of Atlanta,
& Emory School of Medicine

Background: Parent-Child Interaction Therapy (PCIT) is an
effective, evidence-based intervention that has proven effective
at decreasing problem behavior and increasing the quality of
parent-child relationships in typically developing children
(Edwards, et al., 2002; Eyberg & Ross, 1978). Recently,
researchers have begun to evaluate the effectiveness of PCIT
with children with developmental disabilities (Brinkmeyer &
Eyberg, 2003) including autism (Bagner & Eyberg, 2007;
Solomon, Ono, Timmer, & Goodlin-Jones, 2008). However,
initial studies have not examined modifications for children with
autism with low receptive and expressive language skills.
Many young children with autism who have low language
abilities often engage in mild to moderate behavior problems.

Objectives: This study examined modifications to the traditional
PCIT model to teach parents of children with autism to teach



language to their children and to decrease behavior problems.

Methods: Three children diagnosed with autism between the
ages of 3 and 5 participated, two males and one female. All
participants engaged in mild to moderate behavior problems
and did not possess any functional communication skills.
Three mothers and one father participated in weekly 1-hour
sessions for 12 weeks. One 5-minute baseline session was
conducted during the initial visit. During the second visit
didactic and role play instruction were used to teach parents to
teach their child to make requests, to engage with the toys
appropriately, to ignore problem behavior, and to use a least-to-
most prompt hierarchy for compliance. The child was not
present during this training. Parents practiced these skills for 5
minutes at the beginning of each subsequent visit and data
were collected on child behavior (vocalizations and compliance
with requests) and parent behavior (comments, demands, and
questions). Following the 5-minute probe, the therapist
coached parents using a bug-in-ear device for 30 minutes.
Sessions concluded with additional modeling with the therapist
and the child and a summary of skills practiced and learned.
Parents were asked to spend at least 5 minutes each day
interacting with their child using skills learned in session.

Results: Results indicated that all participants increased
spontaneous vocalizations. In addition, parents asked fewer
questions, followed through with demands, and made more
comments on their child’s play.

Conclusions: PCIT has been traditionally used with young
children with mild to moderate behavior problems to decrease
problem behavior and increase parent-child relationships. This
model has advantages in that it is manualized and easy to
implement with a wide variety of families. This study
successfully incorporated modifications to adapt this treatment
program for use with children with more significant symptoms of
autism, including teaching them to make requests,
environmental manipulations to increase toy interaction, and
using a least-to-most prompt hierarchy to ensure compliance.
Future research should expand upon this program, including
studying PCIT with a larger and more diverse sample of
children with ASD.

105.027 27 Object Play as a Moderator of Intervention Effects
on Responding to Joint Attention In Children with ASD.
R. G. Lieberman*!, A. S. Nahmias?, S. Celimli?, D. S.
Messinger3, W. L. Stone#, A. S. Carter® and P. J. Yoder$,
(1)Peabody College, Vanderbilt University, (2)University
of Pennsylvania, (3)University of Miami, (4)University of

Washington, (5)University of Massachusetts Boston,
(6)Vanderbilt University

Background: Children with autism spectrum disorders (ASD)
appear to demonstrate deficits in responding to bids for joint
attention. Importantly, the ability to allocate attention more
flexibly and consistently may allow children to map adult
linguistic input more accurately to objects or events to which
their attention has been drawn (Bono et al., 2004). Previous
findings suggest children with ASD who are more competent
responders to adult bids for joint attention may make larger
language gains over time (Siller & Sigman, 2002).
Development of spoken language has been linked to better
outcomes in individuals with ASD. Therefore, early prelinguistic
skills such as responding to joint attention (RJA) are important
targets for early intervention in young children with ASD. Many
early intervention and instructional strategies are implemented
during routines or play involving objects. Logically, a child’s
knowledge of objects used during such routines may influence
a child’s ability to engage successfully in triadic interactions
with adults and access the content of interventions.
Additionally, as children become competent in their knowledge
of objects, they may direct more cognitive resources to new
skills, such as following another’s attention.

Objectives: The current study examined the following research
question: Does object knowledge (the number of differentiated
actions performed on toys) moderate the effects of a parent-
mediated social-communication intervention (More Than Words
[MTWY]) on frequency of RJA acts in young children with ASD?

Methods: A multi-site, randomized controlled trial was used to
address the research question. Sixty-three participants were
randomized to the treatment or control group. Forty-five
children had analyzable data. Twenty-three children were
randomized to the control group, and 22 were randomized to
the MTW intervention. Object knowledge was measured
pretreatment (Time 1) using the Developmental Play
Assessment (Lifter, 2000). Responding to joint attention was
measured at the five month posttreatment follow up period
(Time 3) using the Early Social Communication Scales (ESCS;
Mundy et al., 2003). The ESCS was administered by an
unfamiliar examiner using different materials, setting, and
interactional style, providing a measure of far generalization of
RJA skills.

Results: Hierarchical linear regression was used to examine
object knowledge as a moderator of effects of treatment on
RJA. A significant interaction was found, where treatment led
to changes in RJA conditional upon Time 1 object knowledge
(t(45) = -2.60, p = .013). Children with lower levels of object



knowledge at Time 1 showed greater gains in RJA when
assigned to the MTW treatment; children with higher levels of
object knowledge at Time 1 showed greater gains in RJA when
assigned to the control condition.

Conclusions: Children with lower levels of object knowledge
may have experienced increases in object knowledge due to
the MTW treatment, which allowed them greater access to
intervention strategies targeting social-communication skills
(e.g., RJA). ltis not yet understood why children with more
play skills showed greater gains in RJA when assigned to the
control condition. These findings highlight the importance of
continued research into child and family characteristics that
influence effects of treatment.

105.028 28 Parent-Implemented Intervention In An
Underserved Population. T. Carr*!, K. Lopez', A.
Barriger', L. A. Jeanpierre! and C. Lord?, (1)University of
Michigan Autism and Communication Disorders Center,
(2)University of Michigan

Background: Families of racial/ethnic minority, lower levels of
education, and those who live in non-metropolitan areas
experience greater limitations in accessing services for ASD
(Mandell, et al., 2009; Thomas, Ellis, McLaurin, Daniels, &
Morrissey, 2007). Consequently, there has been a significant
lack of intervention research focusing on families with limited
resources.

Objectives: The purpose of the study is to expand, adapt, and
evaluate a modified version of the Early Social Interaction (ESI)
parent-implemented program by working with caregivers from a
low-income, underserved population. As recommended by the
Interagency Autism Coordinating Committee Strategic Plan for
ASD, the study 1) applies methods from an established
treatment paradigm (ESI) to a diverse community setting, 2)
collects information about the mode of delivery, intensity, and
duration for interventions targeting families with limited
resources, and 3) obtains first-hand insights and perspectives
of family members and caregivers of children with ASD that will
inform intervention research addressing the needs of diverse
populations.

Methods: This intervention utilizes a single-subject multiple
baseline design in which caregivers are taught specific
strategies to support their child’s social communication during
everyday activities. Baselines are defined by the systematic
variation of targeted and non-targeted activities. Eligible
families include those with a child between 24 and 48 months
whose caregivers have less than two years of higher education
and whose family income does not exceed more than two times

the federal poverty level. All families are recruited from two
geographic regions. Participating families receive 3 months of
weekly home-intervention sessions followed by an additional 3
months of community resource and follow-up support. Child
and family outcome are measured at pre-treatment, post-
treatment, and follow-up. Changes in caregiver behavior
comprise the primary outcome measure while secondary
outcome measures include child outcome (autism symptoms,
social communication, developmental level, and adaptive
behavior) and family outcome (caregiver measures of self-
reported family functioning, resources, well-being, and
treatment adherence, fidelity, and satisfaction.)

Results: This project continues to enroll participants. To date,
of the 15 families eligible to participate, 8 have completed the
first evaluation and begun or completed the 3 month-
intervention phase. 4 families are scheduled for the first
evaluation, and 3 families discontinued their involvement after
the first month of intervention due to time constraints. We
anticipate that 20 families will have completed the project by
Summer 2011. Preliminary analyses indicate that the modified
ESI protocol is successful in enrolling and retaining families for
participation. Caregivers’ behavioral supports have been shown
to increase in targeted activities with some generalization to
non-targeted activities by the end of the intervention.

Conclusions: This project is one of the first treatment outcome
studies to deliberately recruit families from diverse
socioeconomic backgrounds, a population that has been
traditionally underrepresented in autism research. Preliminary
results suggest promise for the applicability of a modified
caregiver-implemented early intervention benefiting families
from low socioeconomic status. Implications for the
development of policy designed to eliminate barriers to autism
services will be discussed.

105.029 29 Pointing and Anticipatory Responding to Joint
Attention In Children with Autism. H. Kinugasa® and S.
Sonoyama, Universty of Tsukuba

Background: Joint Attention is trainable for children with ASD
(Drew et al., 2002; Whalen & Schreibman, 2003; Siller, 2006;
Kasari et al., 2006; Yoder & Stone, 2006), and showed
collateral effect such as expressive language gain (Kasari et
al., 2006, 2008). Children with Autism whose Language-Social
Developmental Age (L-S DA, in Kyoto Scale of Psychological
Development) is above twelve months respond to Joint
Attention (Beppu, 1996). There are few study on sequential
effect within Joint Attention skills.



Objectives: Study 1 aimed to assess anticipatory Responding
to Joint Attention (RJA) and pointing for young children with
autism and Down syndrome in ESCS. Study 2 aimed to see
whether a child with autism learns anticipatory RJA through
intervention for pointing.

Methods: In Study 1, six children with ASD and one child with
Down syndrome (ages 2 to 6 years, Developmental Age 9
months to 6 years, 2 female) were assessed in Early Social
Communication Scale (ESCS; Mundy, Hogan, & Doehring,
2003). In Study 2, a participant was a five-year-old boy with
autism; L-S DA was twelve months. During intervention, he was
trained to request out of two choices (edible/ non-edible) by
approximation from reaching to pointing, once a week at
university clinic session. ESCS was applied before intervention
and after intervention.

Results: In Study 1, 3 children with ASD, one child with Down
syndrome anticipated RJA in ESCS. All of them had pointing
skill in daily life or in ESCS, and DA was above thirteen
months. In Study2, the participant learned proximal pointing
during intervention. In RJA task at pre-ESCS, he responded to
the tester’s pointing in hundred percent; and in post-ESCS, he
anticipated the tester’s pointing in fifty percent as well as
followed the tester's head-turn in thirty-eight percent. He also
showed reaching toward the poster, and gaze shift from the
poster to the tester.

Conclusions: Children with ASD and Down Syndrome who
had pointing skill showed anticipatory RJA in ESCS; and a child
with autism who learned pointing also showed anticipatory RJA
and respond to the tester’s head-turn. This study suggests the
possibility of sequential effect of teaching one skill in Joint
Attention toward another JA skill. The limitation of the study is
small number of the participants and other factor possibly
underlies anticipatory RJA.

105.030 30 Synchronization of Interplay In Children with
Autistic Disorder and Preschool Teachers. A. J. Nordahl
Hansen*!, A. Kaalez and S. E. Ulvund?, (1)Oslo
University Hospital , (2)Ullevaal University Hospital,
(3)University of Oslo

Keywords: Free-play, autistic disorder, preschool teacher, joint
engagement, positive affect, object manipulation

Background: Joint engagement is associated with the ability to
participate in social interaction, and is related to a vide range of
developmental domains (Adamson & Bakeman, 2008;
Bakeman & Adamson, 1984; Carpenter, Nagell, & Tomasello,
1998). More knowledge about within joint engagement in
children and adults is needed. Some studies have investigated

children with autism and their mothers in free-play settings
(Gulsrud, Jahromi, & Kasari, 2010; Siller & Sigman, 2002;
2008). However, little is known about the interplay in dyads of
children with autism and their preschool teachers.

Objectives: The aim of this study was to investigate how
children with autistic disorder and their preschool teachers
coordinate positive affect, expansion of objects, change of
objects, and language within episodes of joint engagement.

Methods: 60 children with autistic disorder (mean age= 48
months, range 29-60) and their preschool teachers were filmed
during a 10 minute free-play session with a standard set of
toys. The videotapes were coded for duration of joint
engagement (supported joint engagement and coordinated joint
engagement combined) according to Bakeman and Adamsons
procedure (1984). Within joint engagement, frequency of
children’s and preschool teachers’ positive affect,
expansiveness, change of object, and language were coded.

Results: Correlation analyses showed that within episodes of
joint engagement, preschool teachers and children coordinated
their expansiveness (r = .45, p =.001) and change of object (r
=.38, p =.001). However, the dyads did not coordinate their
positive affect or language. Further analyses revealed
significant negative correlations between preschool teachers
positive affect and the children’s expansiveness (r = -27, p =
.005), change of object (r = -29, p = .005), and language (r = -
40, p =.001).

Conclusions: The results of the study revealed an association
between the behaviour of preschool teachers and children with
autism during joint engagement. There was a significant
positive correlation for object manipulation (expansion of
objects and change of objects). In contrast, preschool teachers’
positive affect was negatively correlated with child behaviours
meaning that less initiatives from the children was associated
with more positive affect from preschool teachers. Maybe
preschool teachers use positive affect as a mean to engage
children in mutual activities. However, we do not know whether
the preschool teachers are adjusting to the children’s
behaviours or if the children are reacting to the preschool
teachers’ expression of positive affect. Probably, the
association can be explained by transactions between
preschool teachers and children. More research is needed to
understand these relationships between children with autism
and adults. Knowledge about child-preschool teacher
transactions has clinical implications, especially in enhancing
social skills in children with autism.



105.031 31 Teacher Commitment and Burnout: Their Effects
on the Fidelity of Implementation of Comprehensive
Treatment Programs for Preschool Children with Autism
Spectrum Disorders. D. C. Coman*, A. Gutierrez and
M. Alessandri, University of Miami

Background: The primary source of intervention for most
children with ASD and their families is provided through the
school system. For more than two decades, however, special
education teacher shortages and attrition have been of concern
to policymakers and administrators who work to recruit and
retain special educators (Council for Exceptional Children
[CEC], 2000). This deficiency may have serious and far-
reaching consequences for children with ASD. It is imperative,

therefore, to investigate the antecedents that may be at the root

cause of the decision by special educators to leave the field.
Considerable research has shown that teacher burnout, a
unique type of stress syndrome, directly influences attrition
rates and student outcomes (Billingsley, 2004). Fortunately,
there are factors that have been shown to mitigate the onset of
this syndrome. Prior research suggests that teachers who
endorse the underlying philosophy of their teaching approach
experience lower levels of burnout (Jennet, Harris, & Mesibov,
2003). A better understanding of these factors may provide
school districts, policymakers, and administrators with
information that would enable them to make necessary
adaptations in policy and practice which may help ameliorate
these current issues within the field.

Objectives: This study explored teacher commitment to model
philosophy and teacher burnout (i.e., Emotional Exhaustion
[EE], Depersonalization [DP], and Personal Accomplishment
[PA]) across three preschool classroom models for children
with ASD: TEACCH (Treatment and Education of Autistic and
Related Communication-Handicapped Children); LEAP
(Learning Experiences and Alternative Program for
Preschoolers and their Parents); and Business As Usual
(BAU). Additionally, this study examined effects of these
variables on the fidelity of implementation of these programs.

Methods: This study was conducted in conjunction with and
support from a larger multi-site (FL, NC, CO, MN) treatment
comparison project. 53 teachers (17 TEACCH, 15 LEAP, and
21 BAU) completed the Teacher Philosophy Questionnaire-
Adapted Version, a Demographic Form, and the Maslach
Burnout Inventory-Educators Survey. Additionally, fidelity of
classroom implementation was assessed with empirically
validated fidelity measures.

Results: LEAP teachers were significantly more committed to
LEAP philosophy and practice relative to the TEACCH and

BAU teachers, F(2, 50) = 9.16, p<.001, n?=.27. TEACCH
teachers were not significantly more committed to TEACCH
philosophy and BAU teachers reported similar levels of
commitment to both TEACCH and LEAP. Additionally, results
provided support for a quadratic relationship between teacher
commitment and EE experienced in the middle of the school
year, R2=0.66, adjusted R2=0.44, F(14, 38) = 2.09, p < .05.
The individual regression coefficient for the quadratic variable
(B=0.37), t(38) = 2.28, p < .05 accounted for 8% of the
variance in the EE variable. Results did not indicate any
significant relationships with the fidelity construct.

Conclusions: This study suggests that LEAP teachers may
have significantly higher levels of commitment to their own
classroom model philosophy relative to TEACCH and BAU
teachers. Additionally, commitment to the underlying
philosophical tenets and practices of TEACCH and LEAP may
serve as a buffer to some aspects of experienced levels of
burnout during the school year.

105.032 32 Teaching Children with Autism to Seek Information
by Asking Questions. D. E. Conine*, C. N. Bowen, A. L.
Valentino and M. A. Shillingsburg, Marcus Autism
Center, Children's Healthcare of Atlanta, & Emory
School of Medicine

Background: A common problem for children with autism is the
lack of asking questions (Koegel, 1996). Requesting
information is typically emitted as a “wh” question such as
who?, what?, when?, where?, or which? Requesting
information is useful because it allows an individual to obtain
important, unknown information from the environment, which
may result in increased social interaction and expansion of the
overall language repertoire. Children with autism often require
specific teaching to learn to request information. Some studies
have demonstrated effective procedures to teach requests for
information (Sundberg, Loeb, Hale, & Eigenheer, 2002).
However, the research is limited regarding types of questions
taught and the specific procedures that result in the most
functional use of the skill outside of teaching sessions.

Objectives: Strategies for teaching request forms other than
“what?,” “where?,” and “who?” to children with autism have not
yet been studied. Additionally, assessing and programming for
the motivational variables that lead to correct, functional use of
requests for information have not been fully demonstrated.
Therefore, the objective of the current study was to examine
procedures to teach the request for information “which?” and
other previously examined request forms (i.e., “who?”).



Methods: A six-year-old male with autism participated. To teach
the requests “which?” and “who?”, scenarios were arranged to
contrive a motivation for the needed information. During
“which” scenarios, 10 opaque cups were humbered and placed
in sight. When the participant asked for a snack, the instructor
indicated that his snack was in one of the cups. During “who”
scenarios, several of his therapists were present. When he
asked for a snack, the instructor indicated that one of his
therapists had his snack. In both scenarios the information
regarding which cup or which therapist was withheld. In order
to promote discrimination of when information is needed, these
sessions were interspersed with sessions in which the
information regarding the location of the snack was already
given. Both “who” and “which” were taught simultaneously
using a time delay procedure and a vocal prompt of the correct
request. The two requests were alternated to assess correct
discrimination of the two request forms. Generalization probes
were conducted to assess requests for information in
untargeted situations.

Results: During Baseline, the participant did not request
information using “who?” or “which?”. The participant acquired
both requests for information during teaching. Additionally,
results showed that he was able to discriminate when
information was needed versus when it was already provided,
was able to use each request form under the appropriate
conditions, and also successfully used the information that was
provided to access his snack. Lastly, generalization probes
demonstrated that he generalized the request for information
“Which?” across four additional untaught situations.

Conclusions: The procedures used in the current study were
successful in teaching a child with autism to emit requests for
information when the information was desired. The child was
successful in using the two different requests appropriately and
generalizing the requests to novel situations.

105.033 33 Teaching Individuals Diagnosed with Autism to
Recruit Social Interaction: Initiating Joint Attention. B.
R. Lopez*, D. E. Conine, A. L. Valentino, C. H. Delfs and
M. A. Shillingsburg, Marcus Autism Center, Children's
Healthcare of Atlanta, & Emory School of Medicine

Background: Individuals diagnosed with autism and other
pervasive developmental disorders often lack appropriate skills
for initiating social interaction. Specifically, such individuals
may not spontaneously initiate sharing enjoyment, interests, or
achievements with other people and display marked
impairments in gestures used to regulate social interaction
(Diagnostic and Statistical Manual of Mental Disorders, 41 Ed.
Revised, APA, 2003). These types of skills are often referred to

as initiating joint attention skills. Previous research has
examined treatment packages that have resulted in increases
in joint attention following years of intensive intervention. Other
research has specifically examined procedures to improve
components of joint attention with individuals displaying low
levels of initiating joint attention and responding to bids for joint
attention. Less research is available examining specific
procedures to teach joint attention initiation skills in children
with autism who do not exhibit the skill.

Objectives: The current study sought to examine treatment
procedures aimed at increasing verbal and gestural joint
attention initiation skills in children with autism.

Methods: Three boys and one girl diagnosed with autism
between the ages of 3 and 9 years participated in the current
study. All four participants were included in the present study
because they were never observed to initiate joint attention in
the form of recruiting attention or sharing interests with others.
A pre-assessment was conducted in which 10 opportunities to
initiate joint attention were embedded in a naturalistic language
instruction session. Following the pre-assessment, treatment
was initiated in which each participant was taught to show a
completed project to a therapist or family member by vocally
requesting “look” or “look what | did” and showing the item to
the other person. Each trial consisted of having the child
complete a leisure activity such as drawing a picture,
completing a maze, or completing a puzzle. Once completed,
vocal and physical prompts were provided to teach the
response. Once independent responding was observed the
distance between the therapist and the child was lengthened
requiring the child to seek out social interaction from further
distances. Additionally, a post-assessment of joint attention
initiations during naturalistic teaching was conducted.

Results: None of the four participants engaged in correct
responding during the pre-assessment or baseline. Following
treatment, all four participants began recruiting social attention
from others vocally and by showing the completed project. All
four participants continued to initiate joint attention in a more
naturalistic setting and when tangible reinforcement was
removed.

Conclusions: This study provides a simple treatment procedure
that can used to teach social interaction and social initiation
skills to children with autism.

105.034 34 Teaching Reciprocal Imitation Skills. M. Jung* and
T. Nagasaki, University of Tsukuba

Background:



Children with autism spectrum disorder(ASD) exhibit significant
deficit in imitation skills. The importance of imitation in early
development is evident in relationship with social-
communicative context. Reciprocal Imitation Training (RIT), a
naturalistic imitation intervention, was developed to teach
spontaneous imitation skills to young children during ongoing
play interactions. Previous research has demonstrated that RIT
is effective for teaching gesture imitation (Ingersoll, Lewis, &
Kroman, 2007).

Objectives:

In the present study, we attempted to develop and apply a
Japanese traditional play (Iponbashi) as one of RIT task.

Methods:

A participant is a boy who received an ASD diagnosis before
age 4. We conduct ‘Iponbashi’ for 1 year in a small university
playroom. ‘Iponbashi’ consists of six imitation behavior steps in
play, step 1 - writing ‘1’ on the adult’s palms by his index finger,
step 2 - tickling the adult’s palms, step 3 - slapping the adult’s
palms, step4 - pinching the adult’s palms, step 5 - tapping on
the adult's arms, step 6- tickling the adult's body.

Results:

Results from this study indicated an increase in the frequency
of the spontaneous imitation used in ‘Iponbashi’. Moreover,
results indicated an increase in positive emotion for 1 year.
Also, ‘Iponbashi’ have been conducted the other ASD and
coding of the continuous measure is currently underway. More
detailed conclusions will be available, for presentation at the
conference.

Conclusions:

There is good variability in the frequency of spontaneous
imitation use in a boy with ASD, and we will discuss the
possibility that young children with autism implement
‘Iponbashi’ to train reciprocal imitation with parent.

105.035 35 The Effectiveness of Joint Attention Intervention In
Nonverbal Preschool Children with Autism. Y. C.
Chang*', K. A. Goods?, E. H. Ishijima®, K. Krueger? and
C. Kasari3, (1)UCLA Semel Institute for Neuroscience &
Human Behavior, (2)UCLA, (3)University of California,
Los Angeles

Background: Children with autism often demonstrate delays in
both joint attention and play (Mundy, Sigman, & Kasari, 1990).
Longitudinal studies have demonstrated that increased ability

to initiate and respond to joint attention in preschool years has
predicted language ability as many as eight years later (Siller &
Sigman, 2002; Sigman & Ruskin, 1999). Furthermore,
interventions that target joint attention skills can both improve
both pretend play and expressive language, and children who
may benefit the most from joint attention interventions are
children who are nonverbal prior to intervention (Kasari et al.,
2010).

Objectives: The current study will examine the effectiveness of
a joint attention intervention for nonverbal children (less than 10
spontaneous words) in a preschool setting.

Methods: Fifteen nonverbal preschool children (ages 3-5) with
autism were recruited from a non-public school to participate in
the study. Children had been enrolled for at last one year in 30
hours of intervention at the school based on Skinner's verbal
behavior approach. Participants completed assessments on
their cognitive skills (Mullen Scales of Early Learning) and
language abilities (Reynell Developmental Language Scale).

Children were randomized to either an observation-control
(OBS) group (n = 8) or a joint attention treatment (TX) group (n
=7). Children in the OBS group continued to receive their
individualized education services through their school. Children
in the TX group continued with their school services and were
also pulled out from their classes twice a week for a 30-minute
treatment session (total of 60 minutes of treatment per week)
for 10 weeks. Treatment sessions were one-on-one sessions
with an interventionist in a naturalistic play setting in which
social communication gestures and functional play were
targeted.

Children were observed in their classrooms for 20 minutes
during their classroom free play at entry and at exit. Specially,
children’s joint engagement and spontaneous social
communication were observed in their classrooms.

Results: An ANOVA revealed that there were no significant
statistical differences in mental age, F(1,13) = 2.721, p > .05,
receptive language, F(1,13) = .508, p > .05, or expressive
language, F(1, 13) =1.122, p > .05 between the two groups at
entry. With spontaneous gestures as the covariate at entry, an
ANCOVA revealed that children in the TX group initiated more
spontaneous gestures (joint attention and behavioral requests)
than children in the OBS group at exit, F = 12.82, p < .01. With
the percentage of time spent in unengaged state as the
covariate at entry, an ANCOVA also revealed that children in
the TX group were spending less time in unengaged state than
children in the OBS group at exit, F=11.98, p < .05.



Conclusions: Findings from the study suggest that the joint
attention treatment was effective in improving engagement and
spontaneous social communication in nonverbal preschool
children with autism. Children who were in the TX group were
able to generalize the skills they had learned in their pull out
sessions to their classrooms. Future studies should continue to
develop interventions that target these skills for this population.

105.036 36 The Effects of a Parent-Mediated Joint Attention
Intervention on Children's Play Skills One Year Later.
K. Berry*!, L. Lomtevas', I. Cozma', S. Menon', M. J.
Siller2, T. Hutman? and M. Sigman?, (1)Hunter College,
City University of New York, (2)Hunter College of the
City University of New York, (3)UCLA Center for Autism
Research and Treatment, (4)University of California, Los
Angeles

Background: Autism intervention literature has shown that
targeting a pivotal skill can lead to improvements in other areas
(Koegel, Koegel, & Carter, 1999). For example, interventions
teaching symbolic play behaviors have led to improvements in
children’s social abilities (Kasari et al., 2006; Thorp, Stahmer, &
Schreibman, 1995; Stahmer, 2005). However, teaching joint
attention behaviors did not result in improved symbolic play,
which suggests that symbolic play may require more direct
teaching (Kasari et al., 2006). This is contrary to theoretical
beliefs that symbolic play is acquired through shared meaning
with another person (Werner & Kaplan, 1963; Vygotsky, 1978)
and does not require direct teaching.

Objectives: This study will examine if children assigned to an
experimental parent-mediated intervention targeting joint
attention will display greater gains in play behaviors up to one
year later when compared to a control group. Potential
moderators of response to intervention will be examined.

Methods: Seventy children diagnosed with autism
(chronological age: M = 57.1 months, SD = 12.3) participated in
a randomized controlled trial with two treatment conditions. The
experimental group received 12 in-home parent-mediated
intervention sessions targeting children’s joint attention
behaviors in the context of toy play interactions. The control
group received four in-home advocacy sessions. A battery of
assessments, including the Structured Play Assessment
(Ungerer & Sigman, 1981), was administered and videotaped
at pretreatment, post treatment, and 1 year follow-up periods.

Four independent raters coded the Structured Play Assessment
for novel and spontaneous play behaviors. A composite play
score was calculated by adding the frequency of functional
(e.g., feeding baby with spoon), symbolic (e.g., making the doll

slurp out of a cup), and sequenced (e.g, pouring into cup, then
drinking out of cup) play behaviors. Excellent inter-rater
reliability was established based on approximately 70% of the
videotapes (ICC = .94-.97).

Results: No significant differences in pretreatment
characteristics (e.g., CA, nonverbal mental age and language
abilities) were found between experimental and control groups.
No significant differences were found for gains in play
behaviors between the experimental and control group at post-
intervention, £(58) = -0.31, p =.76, or 1 year follow up, {(49) = -
0.54, p = .60.

To examine a potential moderated effect, the sample was split
at the median of the children’s initial nonverbal mental ages.
For children with low initial nonverbal mental ages, results
reveal greater gains in play behaviors at 1 year follow up for
children in the experimental group (M = 4.67, SD = 5.61)
compared to the control group (M = -0.50, SD = 8.97), {(24) = -
1.72, p < .05, one-tailed. There was no significant improvement
immediately after intervention, #29) =-0.915, p = 0.37. Children
with incomplete data had equivalent baseline characteristics
when compared to children with complete data.

Conclusions: Findings from this study suggest play skills of
children with autism can be improved by means of a parent-
mediated intervention designed to promote their joint attention
abilities.

105.037 37 The Importance and Effectiveness of Cross-Setting
Complementary Staff and Parent Mediated Early
Intensive Behavioral Intervention for Young Children
with ASD. L. Fava*', K. Strauss’, G. Valeri2, L. D'Elia3,
S. Arima“* and S. Vicari3, (1)Fondazione Handicap
Dopodinoi-Onlus, (2)IRCCS Ospedale Bambino Gesu ,
(3)Children’s Hospital Bambino Gesu, (4)University of
Rome " La Sapienza"

Background:

Comprehensive treatment that start early and bases on the
principles of ABA substantially improve outcomes in children
with autism spectrum disorders. Research suggest that EIBI
need to be delivered in many of the child’s daily environments
to provide differential learning opportunities. Therefore, one of
the most critical elements of including natural environments is
the generalization of skills across settings and persons (Matson
& Smith, 2008).

Objectives:



The current study investigated the effect of EIBI in preschoolers
with ASD on standardized tests of severity in autism core
symptoms (ADOS), developmental performance (GMDS-ER 2-
8), adaptive behavior (VABS-l), language skills (CDI) and
change in child’s problem behaviors.

Methods:

12 children with ASD (10M:2F), range 26-71 month (M = 46.6
month, SD = 16.4), received a complementary staff- and
parent-mediated EIBI treatment based on ABA-VB principles of
25 hiweek in centre-based one-to-one (structured) and play
room sessions (quasi naturalistic) and 14 h/week in home
(naturalistic) (ABA-VB-group). Cross-setting treatment has
been done in a 1 week centre — 3 weeks home rhythm for 12
month with a initial 3 week parent training period, to accomplish
maintenance and generalization of skills acquired at the clinical
setting in a natural environment of the children (Fava &
Strauss, 2011). The ABA-VB group was compared with 10
children with ASD (9M:1F), range 28-66 month (M = 43.7
month, SD = 12.5) that received Eclectic interventions for 16
h/week (psicomotricity, speech therapy, music therapy and
uncontrolled in-home ABA). All children followed initial 6 month
of the full 12 month treatment. Statistical analysis have been
performed using R software. Mean scores before and after the
therapy have been compared using paired T-tests.

Results:

After the initial 6 month, a independent examination of a child
psychiatrist revealed that there was a significant decrease in
ADOS scores in the ABA-VB-group (total: p<.001;
communication: p<.05, social interaction: p<.01) and GMDS-ER
2-8 scores show a significant improvement of developmental
state (QS: p<.01) as well as the CDI language skills scores
(comprehension: p.<01, speaks: p.<05) while the eclectic group
did not show any significant change. VABS-I| scores increased
significantly in both the ABA-VB-group (p<.01) and the eclectic
group (p<.01). Furthermore, within the ABA-VB group problem
behaviors decreased significantly (aggressive behavior p<.001,
stereotypes p<.001 and dysfunctional behavior p<.0001).

Conclusions:

Our results point to effectiveness of a staff- and parent
mediated EIBI program based on ABA-VB for children with ASD
for reducing symptom severity and problem behaviors as well
as improving the development state, adaptive behaviors and
language skills. These finding highlight the importance of
generalization across setting and persons and focalize the
attention on verbal behavior and incidental teaching for

improving functional behavior in various environments that
result in reduced problem behaviors and increased language
skills. As adaptive behaviors do significantly improve in both
study groups, the results will be discussed to specify potential
factors that facilitate the generalization of such skills and to
help professionals and parents in their program application to
maximize EIBI efforts.

105.038 38 The Infant and Toddler Program: Evaluation of a
Community-Based Intervention for Newly Diagnosed
Infants and Toddlers with Autism. M. Stolte*! and S.
Hodgetts?, (1)Centre for Autism Services Alberta,
(2)University of Alberta

Background: This poster presents outcomes from a
community-based model to provide intensive, multi-
disciplinary intervention to newly diagnosed infants and
toddlers (18-42 months) with Autism Spectrum Disorder
(ASD) in a large urban centre in Canada. The model was
developed in consultation with regional experts and based
on best practices literature for this age group. The model
was informed by contemporary evidence-based behavioral
theory (Pivotal Response Treatment (PRT); Koegel &
Koegel, 2006) and developmental theory (the Hanen
Centre’s “More than Words” (MTW) program; Sussman,
1999). The model consisted of weekly home-based
professional consultation from a multi-disciplinary team,
group and individual parent training, the inclusion of the
child in community play groups and day care settings with
typically developing peers, and the use of a behavioral aide
in both home and community settings for up to 9 hours per
week.

Objectives: This poster describes the treatment model and
presents child and family outcomes from the first 11
families. Associated difficulties with ASD and their
results are also summarized.

Methods: Objective child outcomes were the Vineland
Adaptive Behavior Scales, 2" edition (VABS-2) composite
and domain scores as well as the autism index scores from
the Pervasive Developmental Disorder Behavioral
Inventory (PDDBI). Outcomes were also gathered on
associated challenges identified with autism including
feeding and sleeping concerns. Qualitative data was also
obtained through parental interview.

Results: Child demographics were as follows: mean age at
intake 30.5 months, mean program length 10.4 months,
91% of the children came from a two parent household and
27% of the families were of a minority cultural background.
The VABS-2 indicated objective gains for 55% of the



children. When compared to their same aged peers, 73%
made objective progress in daily living skills, 55% in
communication skills, 36% in socialization skills and 27%
in motor skills. PDDBI results indicated that 55% of the
children had a reported decrease in their autism severity
index. Associated difficulties included feeding problems in
82% of the children and sleeping problems in 55% of the
children. Despite significant variability in child outcomes,
all parents reported a high level of satisfaction with the
intervention model and an overall increase in their
confidence and ability to interact with their child.

Conclusions: Results suggest that this comprehensive,
community based early intervention model can improve
developmental outcomes in young children with ASD and
improve the quality of parent-child interactions.

105.039 39 The Influence of Parental Stress, Parental
Inclusion and Parental Treatment Fidelity In Cross-
Setting Complementary Staff and Parent Mediated Early
Intensive Behavioral Intervention for Young Children
with ASD. K. Strauss*!, L. Fava', G. Valeri2, L. D'Elia3,
S. Arima“* and S. Vicari3, (1)Fondazione Handicap
Dopodinoi-Onlus, (2)IRCCS Ospedale Bambino Gesu ,
(3)Children’s Hospital Bambino Gesu, (4)University of
Rome " La Sapienza"

Background:

Research indicates that parental stress counteract the
effectiveness of EIBI programs. Recent results suggest both,
that stress decreases when parents provide intervention as well
as that involvement increases stress. Less research focused on
factors interfering with changes in parent’s stress over time
during implementing interventions and its relation to treatment
outcomes. It is supposed that stress does not directly impact
the child’s outcome, rather than it is mediated by a function of
intense inclusion and parental stress.

Objectives:

To determine how parental stress change during a 6 month
period out of a 1 year program and if parent stress affect the
child’s outcome. Further, to determine how parent’s
involvement and treatment fidelity interfere the relationship
between parental stress levels and child outcomes.

Methods:

12 children with ASD (10M:2F; Mage= 46.6 month, SD = 16.4),
received a staff- and parent-mediated EIBI treatment based on
ABA-VB in centre-based one-to-one, play room and home

sessions (ABA-VB-group). Treatment followed a 1 week centre
— 3 weeks home rhythm for 12 month to accomplish
maintenance and generalization of skills. Initial 3 weeks parent
training included intensive theoretical and practical training.
Outcomes of the ABA-VB group was compared with 10 children
(OM:1F; Mage= 43.7 month, SD = 12.5) that received eclectic
interventions (psicomotricity, speech therapy, uncontrolled in-
home ABA). Repeated measures have been calculated using
paired T-tests, influences on outcomes using linear
regressions.

Results:

After 6 month, parental stress decreased significantly in the
eclectic group (p.<.05) while remained stable in the ABA-VB
group with having significantly more stress (p<.01). While
decreased stress positively impact the eclectic group in
language (CDI comprehension p<.001, CDI speaks p<.001)
and developmental state (GMDS-ER QS p<.001), such effect
does not appear in the ABA-VB group. Findings are incoherent
since the ABA-VB group showed better outcome for ADOS
(total: p<.001), GMDS-ER 2-8 (QS: p<.01), and CDI language
skills (comprehension: p.<01, speaks: p.<05) while the eclectic
group did not significantly change. Consistent with our focus on
parent inclusion, in average 174 targets have been worked on
(SD=75.5, range 55-343) with an average of 60% introduced,
mastered and generalized by the parent (SD=15.9; range
29.5%-81.6%). The treatment fidelity of parents increased in
data collection (p<.001), facilitated play (p.<01), training of new
targets (p<.01) and mastered targets (p<.01). Intensity of
treatment application and treatment fidelity of parents does not
interfere neither with parental stress nor with child’s outcome.

Conclusions:

Parental stress, treatment fidelity and intensity does not directly
interfere child’s outcome nor parental stress directly derived by
parents treatment fidelity or effort to provide treatment. A
detailed evaluation of the child's treatment progress has been
followed controlling weekly the mastery and generalization of
introduced targets, providing variables such as speed of
learning and change of acquisition rates over time,
appropriateness of targets chosen by the supervisor and
effectiveness of the parent-supervisor relation in controlling and
forwarding child’s progress. A progress model is aimed to
include those variables and is charged to explain how our
treatment effects are mediated. Results will be presented at the
conference.

105.040 40 Use of Computer Based Interventions to Teach
Communication and Literacy Skills to Children with



Autism Spectrum Disorders: A Systematic Review. S.
Ramdoss*!, A. M. Mulloy', R. Lang? and M. F. O'Reilly’,
(1)The University of Texas at Austin, (2) Texas State
University

Background: Children with autism spectrum disorders (ASD)
frequently experience challenges regarding development of
communication and literacy skills. Overcoming such challenges
often requires special and intensive instruction and support.
Computer-based instruction (CBI) represents a potential
method for teaching communication and literacy skills and
meeting the unique learning needs of students with ASD.
Given that a moderately large number of studies have been
conducted on the use of CBI with students with ASD for the
development of communication and literacy skills, a systematic
review of the research is warranted.

Objectives: The purpose of this review is to provide a
systematic analysis of studies involving the use of CBI to teach
communication and/ or literacy skills to children with ASD. This
review has three main aims: a) to evaluate the evidence-base
regarding CBI, b) to inform and guide practitioners interested in
using CBI, and c) to stimulate and guide future research aimed
atimproving the efficiency and effectiveness of CBI for
development of communication and literacy skills in students
with ASD.

Methods: Systematic search of four comprehensive databases,
along with hand searches of major, relevant journals, were
conducted to find peer-reviewed intervention studies that were
published between January 1990 and June 2010. This review
summarizes, synthesizes, and evaluates intervention
outcomes, appraises the certainty of evidence, and describes
software and system requirements for each included study.

Results: The systematic search yielded 16 studies involving the
use of CBI to teach communication and literacy skills to a total
of 119 individuals with autism. Studies that measured the
effectiveness of CBI on communication skills reported varying
degrees of improvement for all participants. Studies that
measured the effectiveness of CBI on literacy skills reported
inconsistent results across studies.

Conclusions: The variations in the effects of CBI appear to be
due to (a) differences in software characteristics, (b) differences
participant characteristics, and (c) differences in study designs,
sampling procedures, and measurement tools. However, the
existing literature does not allow for statistical testing of
relationships between study variables and participant
outcomes. Possible directions for future research include
evaluation of the effects of various types of feedback, functional

literacy approaches to instruction, and strategies for addressing
unusual reinforcer hierarchies.

105.041 41 Augmentative Communication for Individuals with
Autism Spectrum Disorder, Intellectual Disability and
Visual Impairment: Development of the ComFor-V. .
Noens*!, K. Hermans', R. Verpoorten?, J. P. W.
Maljaars® and |. A. van Berckelaer-Onnes?,
(1)Katholieke Universiteit Leuven, (2)Koninklijke
Kentalis, (3)Leiden University

Background:

Augmentative communication is very important for individuals
with autism spectrum disorder, intellectual disability and visual
impairment. Most individuals with autism spectrum disorder
take in information most readily through visual channels.
Consequently, visualization forms the key to many educative
programs and communication strategies for individuals with
autism. Such approaches are not evidently applicable to
individuals with a visual impairment. The ComFor (Forerunners
in Communication; Verpoorten, Noens, & van Berckelaer-
Onnes; Dutch version: 2004, revised Dutch version: 2007;
English version: 2008), an instrument for the indication of
augmentative communication, has proven to be a very valuable
tool for individuals with autism spectrum disorder and
intellectual disability, but visual impairments were not taken into
account in the development of the original ComFor. The main
objective of the study is to adapt the ComFor to be appropriate
for individuals with a co-occurring visual impairment.

Objectives:

1. To evaluate and refine the pilot version of the
ComFor-V;

2. To assess the psychometric properties of the ComFor-
Vv

3. To study the interpretation and implementation of the
ComFor-V-results.

Methods:

Data were gathered in three phases. First, a semi-structured
interview about the pilot version of the ComFor-V was
administered from 6 experts in autism spectrum disorders,
intellectual disabilities, and/or visual impairments from the
Netherlands and Belgium. The pilot version was further
explored in a focus group interview with 11 participants.
Second, the ComFor-V was tested on a sample of children and
adults with visual impairment, autism spectrum disorder and/or



intellectual disability (n = 84) with a developmental level
between 12 and 60 months on the domain of daily living skills,
measured with the Vineland Screener 0-6yrs-NL (Scholte et al.,
2008). Third, interpretation and implementation of the ComFor-
V results were investigated via 10 case studies (selected from
the second phase of the study); this phase is currently running.

Results:

On the basis of the feedback gathered in phase one, the pilot
version of the ComFor-V has been refined. The most important
adaptation concerned a revision of the structure of the ComFor-
V. In order to adjust to the large heterogeneity within visual
impairments, the final instrument provides two tracks with a
common start; one track for blind individuals (including deaf
blind individuals) and one track for individuals with low vision.
Preliminary results indicate good to excellent inter-rater
reliability. Further psychometric properties and preliminary
results of the case studies will be available at the IMFAR.

Conclusions:

The ComFor-V seems a promising tool to explore underlying
competence for augmentative communication in individuals
with autism spectrum disorder, intellectual disability and low
vision or blindness. Areas for future research and clinical
relevance will be discussed.

105.042 42 Large-Scale Study of an Automated Data
Collection Method of a Computer Assisted Instruction
ABA Program. L. Lara-Brady*, K. MacDonald and C.
Whalen, TeachTown

Background: Computer assisted instruction (CAl) has long
been presented as beneficial to learning. Literature supports
CAl as it relates to faster learning, positive attitudes towards
computer usage and CAl, and increased motivation (Kulik,
1994; Flether-Flinn & Gravatt, 1995). Other benefits include
generalization (Bosseler & Massaro, 2003; Hetzroni & Shalem,
2005), fast and efficient data collection, and automatic data
reporting.

Previous research has focused on comparing CAl's data
collection methods and other data collection including paper
and pencil methods (Couper, 2005; Velikova, et, al, 1999).
Additionally different automatic data collection methods have
also been compared in regards to their usability, data entry,
and reliability. However, the number of studies that analyze the
structure and the types of information that automated data
collection methods of CAl yield is very limited and needed in
this growing field. This study looked at the automated data
collection method of TeachTown, a CAl, to understand the

underlying structure of the data reporting, important variables,
and the types of results that can be collected by using this
method.

Objectives: To understand trends, uncover underlying
structures, and extract important variables from an automated
data collection method from TeachTown, a CAl. TeachTown:
Basics is an Applied Behavior Analysis (ABA)-based CAl that
was designed to meet the developmental needs of children with
Autism Spectrum Disorders in the 2-7 year developmental
range.

Methods: Data from over 3000 students between the ages of 1-
20 years of age currently using TeachTown was examined
using an exploratory data analysis to understand general
patterns, important variables, and the automated data
collection method. Areas examined were student’s usage of the
software, frequency of attempts, progress, and specific domain
information (response time, accuracy, and prompting).
Additionally a case analysis was conducted on a single student
to better understand individual patterns in software usage and
learning.

Results: After analyzing over 2 million data points, results point
at the underlying structure of the automated data collection
method. Important variables related to students’ scores in the
software are reviewed, as well as a description of a frequent
user are examined.

Conclusions: Results will allow future CAl to make
improvements in their products, customer support system, and
in their automated data collection system. Limitations and
directions for future research are also discussed.

105.043 43 Improving Reciprocal Social Conversation Through
Question Asking In Children and Adolescents with
Autism. R. A. Doggett*, R. L. Koegel and L. K. Koegel,
University of California, Santa Barbara

Background: Impairment in social communication is a defining
feature of individuals with autism spectrum disorder (DSM-IV-
TR, APA, 2000). Individuals with ASD lack the appropriate use
of verbal initiations during conversation, which leads to
appearing disinterested and unfriendly to others (Marans,
Rubin, & Laurent, 2005). A lack of initiations contributes to
social isolation and fewer opportunities to practice conversation
and improve (Charlop-Christy & Kelso, 2003). Although
scholars have researched the social communicative difficulties
that individuals with ASD face, only a few studies have
investigated interventions to improve social conversation in
high-functioning older children and adolescents with ASD. This
study focuses on one initiation, namely question asking, which



has been shown to be less frequent in children with ASD, yet is
central to appropriate social conversation (Koegel, 2000).

Objectives: The aim was to investigate whether a new
technique for monitoring questions would improve the rate of
question asking and reciprocity during social conversation in
older children and adolescents with ASD. Additional questions
included whether the intervention could be successfully faded,
if the skills would generalize to new conversational partners
and if there would be any socially significant gains.

Methods: The participants were two ethnically diverse males,
ages 11 and 15, who had previously been diagnosed with
autism. Both participants had conversational language and
knew how to ask questions, but were reported to have difficulty
integrating questions into their conversations. A non-concurrent
multiple baseline across participants design was employed.
During the intervention phase, the participants monitored their
questions and their conversational partner’s questions by using
a self-management based system while talking. The
participants were told to give themselves a point for each
question they asked and to give their partner a point for each
question he/she asked. The child was told that the goal was to
ask an approximately equal number of questions as the
conversational partner. Every three minutes, the clinician would
check-in with the participant about the balance of the
conversation and what he could do to make it more even.
Following the conversation, the participants received their
chosen reinforcer.

Results: With implementation of the intervention, both
participants increased the number of on-topic questions asked.
Furthermore, conversation monitoring improved the reciprocal
interaction, with both participants displaying appropriate levels
of question asking during the majority of the conversation.
These gains held once intervention was faded and generalized
to new conversational partners, including peers. Social validity
data suggest that both participants improved in the expected
direction on variables including interest, reciprocity, and
normalcy.

Conclusions: Conversation monitoring is a promising technique
for improving social conversation in children with ASD. Given
the lack of existing research, this study serves as a foundation
for how to teach skills necessary for typical social conversation.
By increasing initiations that result in the child being more
interested and an easier conversational partner, the cycle of
social isolation may be broken. Conversation monitoring is a
skill that can be used naturally and has important implications

for helping older children and adolescents with ASD thrive in
friendships and relationships.

105.044 44 Choose Your Own Conjecture: An Analysis of
Social Stories™ Text. J. Breidbord*!, D. B. McAdam?,
D. A. Napolitano? and C. R. Peterson?, (1)University of
Cambridge, (2)University of Rochester Medical Center,
(3)University of Wisconsin -- Stout

Background: Social Stories™ strategies are used in schools,
often to address the behaviors of children with a clinical autism
diagnosis. Each intervention package comprises materials that
are written as a short story for a specific person and
procedures that are chosen for convenient implementation in a
specific place. These features have widespread appeal but
intervention studies have varied results; this discrepancy may
reflect the confounding influence of Social Stories™ text
variables.

Objectives: To characterize the full text of Social Stories™
research interventions using conceptual guidelines for
storybook development and conventional measures of text
difficulty.

Methods: Intervention studies published between 1993 and
2009 were identified by comprehensive pearl growing. Social
Stories™ passages with full text were transcribed and
summarized in terms used by intervention developers (e.g.,
perspective sentences, first-person voice) and those used
generally to measure readability (e.g., Flesch-Kincaid grade
level), decodability (e.g., percentage of high-frequency words),
and other aspects of text difficulty (e.g., mean sentence length).

Results: Social Stories™ were used in 38 intervention studies
including 26 studies that provided the full text of 48/48
passages, 7 studies that provided the full text of 8/38
passages, and 5 studies that provided the full text of 0/15
passages. Written for more children than adolescents, this
corpus has questionable readability (mean Flesch-Kincaid
grade level: 6.6; median: 6.0; range: 1.2-9.4). Only 25/56
passages contained the low proportion of directive sentences
specified as a guideline; however, the high frequency of flexible
language (e.g., try, sometimes) matches another guideline for
Social Stories™ construction.

Conclusions: The characteristics of some Social Stories™ are
varied. Research reports should provide the full text of
intervention materials and research reviews should consider
the relation of efficacy, text attributes, and other Social
Stories™ variables.



105.045 45 Evaluating Promising Approaches for Children with
Autism: Matching Best Practice to Needs. S. M. Shore*,
Adelphi University

Background: Noting that there has been no true comparison
between educational/behavioral/developmental approaches for
working with children on the autism spectrum, qualitative
research was initiated to investigate Applied Behavioral
Analysis (ABA), Treatment and Education of Autistic and
Communication-handicapped CHildren (TEACCH), Daily Life
Therapy (DLT), Miller Method (MM), and Developmental
Individual difference Relationships intervention (DIR).
Relational Developmental Intervention (RDI) and Social
Communication Emotional Regulation Transactional Supports
(SCERTS) are also discussed.

The closest research in this area appears to be where ABA is
pitted against what is termed "eclectic approaches" where ABA
comes out the winner (Howard, Sparkman, Cohen, Green, &
Stanislaw, 2005). Rather than attempting to seek the best way
of working with children on the autism spectrum, this research
opens the door to examining how best practice can be matched
with the needs of children on the autism spectrum.

Some preliminary research in comparing historical pre and post
test scores using the Assessment of Basic Language and
Learning Skills-Revised (ABLLS-R) between one group of
children being treated with TEACCH and another group with the
Miller Method may also be incorporated in to the presentation.

Objectives: To initiate research towards identifying particular
strengths of each approach with with goal of matching best
practice to the needs of children on the autism spectrum.

Methods:

Qualitative research focused on querying key developers,
namely Tristram Smith (ABA), Gary Mesibov (TEACCH), Anne
Roberts (Daily Life Therapy), Arnold Miller (MM), and Serena
Wieder (DIR) on topics including defining autism, explaining
behavior and treatment according to their own approaches, and
intellectual histories. An initial email survey was conducted
which was followed by one hour videotaped interviews to
gather data for analysis. Further research into RDI and
SCERTS was also conducted to include them in this
presentation.

Results: Findings suggest...

« current definitions of autism are incomplete and
disagreement between the persons interviewed,

+ multi-dimensional approaches to diagnosis and treatment are
needed,

+ the autism spectrum as currently employed is too wide to be
useful without meaningful subtyping, and,

+ a sense people with autism have something valuable to
contribute to the community.

Conclusions: The ever widening conception of what is
included in the autism spectrum calls for a diversity of
approaches for empowering people with autism lead fulfilling
and productive lives to their greatest potential. Continued
research is suggested for matching best practice to the needs
of children and youth with autism.

Treatments Program
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105.087 87 Designing for Themselves: Investigating the
Capability of Children with ASD to Become Effective
Design Partners. L. Benton*, Bath University

Background: Children with autism spectrum disorders (ASD)
are seldom involved in the design of products and services
developed for their use. This may be due to communication
difficulties or the extra support required to enable participation.
However, the nature and variability of the ASD profile
(incorporating relative strengths and weaknesses) suggests
that generic design principles underpinning the development of
products and services may not be extendable to an ASD
population. An overall research question concerns whether
participatory design (PD), a method of actively involving end
users in the design process, could provide the means to
achieve this goal.

Objectives: The study aims to assess the utility of PD for use
by this population, and involves: (1) investigating whether
children with ASD are able to generate their own design ideas
for a maths-based computer game, and; (2) determining
whether they can undertake activities associated with existing
PD techniques without modification.

Methods: Twenty high-functioning children with ASD (18 boys,
2 qirls), aged 11-15 years used one of two sets of design
activities: one set based on an existing PD method for children,
Cooperative Inquiry (Cl) (Druin, 1999), and the other
specifically developed for children with ASD called IDEAS. The
children were matched on age, sex and verbal IQ across the
two methods and originated from three specialist ASD schools.
A mixture of children from each of the schools undertook one



design session using either the Cl-based or IDEAS method.
Each child undertook the session on their own and was
provided with a selection of art materials with which to draw out
their design for a computer-based mathematics game. Children
who struggled to generate their own designs using IDEAS were
given pre-prepared templates that they could then modify or
add to. Children using Cl were not given any additional support.

Results: Seventeen children were able to generate at least one
design idea. Of the three remaining children, who were
unsuccessful, one was using Cl and two were using IDEAS.
Thirteen children were able to generate an original idea that
was substantially different to the examples provided during the
session. Two children were unsuccessful in producing a final
design that satisfied the brief of a ‘mathematics-based game’,
both using the IDEAS technique. Six out of 10 children required
additional support provided in the IDEAS technique. The
number of ideas across both techniques was comparable
overall, but the support offered by IDEAS helped four children
successfully produce a final design not possible using ClI.

Conclusions: Children with ASD can potentially be involved in
the activities undertaken in PD sessions. Over half the children
in this study generated ideas without any support and the
majority of children were successful with support. Some
children clearly have the capability to participate in a full
Cooperative Inquiry session but other children would need
additional support, ideally provided through a specially adapted
PD method like IDEAS.

105.088 88 Relationships Between Stereotyped Movements
and Sensory Processing Disorders In Children with
HFASD Versus Children with ASD and Intellectual
Disability. E. Gal*, University of Haifa

Background: Stereotyped movements (SM) are a defining
characteristic of autism spectrum disorders (ASD), but are also
present in children with a range of sensory and developmental
disorders. SM may be an adaptive response in children whose
sensory processing disorders (SPD) cause them to experience
environments as over or under-stimulating.

Objectives: The main aim of this study was to examine
relationships between SPD and SM in children with and without
developmental or sensory disorders to discover whether SPD
accounted for differences in the prevalence and severity of SM.
A second aim was to assess whether intellectual disability
makes an independent contribution to SM, and if so, whether it
also interacts with SPD to exacerbate SM in children with

ASD.

Methods:

Instrumentation The Short Sensory Profile (SSP) (McIntosh et
al., 1999) is a caregiver Likert-style rating scale that reports
behavioral sensory processing difficulties in children aged 3 to
10 years. In the context of persons with disabilities, the profile
is used with persons up to age 21 years. The SSP was
designed for screening and research use and includes 38
items.

The Stereotyped and Self-Injurious Movement Interview
(SSIMI), a 32-item clinician-administered questionnaire
designed to assess stereotyped body movements,
manipulation of objects, and self-injurious behavior (Gal et al.,
2002, 2009).

Participants SSP and Stereotyped and Self-Injurious
Movements Interview were administered to 221 children (129
boys, 92 girls) aged 6 to 13 years (mean=9.40, SD=1.81)
children with HFASD (n=28), Low functioning ASD (n=28),
intellectual disability (no ASD) (n=29), visual impairment
(n=50), hearing impairment (n=51), and typical children (n=30).

Data analysis Pearson correlations were calculated to assess
the strength of any linear relationship between SSP scores and
SM within and across samples. A series of stepwise multiple
regression analyses was conducted to discover which linear
combination of SSP section scores best predicted SM within
and across samples. An analysis of covariance was conducted
with disorder type and intellectual disability as the main factors
and Short Sensory Profile summary scores as the covariate, to
define whether group differences in sensory processing
anomalies account for differences in SM.

Results: The results indicate significant and sometimes strong
relationships between the SSP summary score and SM in each
sample. The results suggest that children who have both
intellectual handicaps and ASD show much more SM than
children with HFASD, children with intellectual handicaps who
do not have ASD, or children who have sensory loss with or
without intellectual handicaps. When group differences related
to sensory profile are taken into account (SSP scores serve as
a covariate), those who have HFASD show the relatively
highest amount of SM.

Conclusions: Sensory processing disorder may be a source of
SM. For children with HFASD the relationship between sensory
profile and stereotyped movements are of specific importance.
Clinicians should use the individuals’ stereotyped movements
as indicators for their sensory systems and accordingly define
the focus of intervention.



105.089 89 A Synthesis Review of Interventional Outcomes In
Autism Spectrum Disorder. D. B. Nicholas*", L.
Zwaigenbaum?, M. Clarke!, W. Roberts?, J. Magill
Evans?, M. Saini?, L. Lach*, R. MacCulloch?, D. Barrett®
and M. Spoelstra®, (1)University of Calgary,
(2)University of Alberta, (3)University of Toronto,
(4)McGill University, (5)Autism Society of Edmonton
Area, (6)Autism Ontario

Background: The impact of autism spectrum disorder (ASD) is
substantial. The need for resources is often daily and across
the lifespan, with implications for personal development, family
life, school and vocational involvement, community
engagement, funding; mental health, and diagnostic,
developmental, rehabilitation and other services. The mix of
needed resources varies as symptoms and outcomes range
widely. Several systematic reviews have evaluated the impact
of early intervention on children’s outcomes. These reviews
suggest that therapy increases positive outcomes, yet there
continues to be a lack of consensus regarding best treatment,
particularly over the lifespan.

Objectives: To address this uncertainty within existing
evidence, this study examined interventional outcomes for
children and adults with ASD. The project is a synthesis review
of relevant intervention studies, and the development of an
evidence-informed framework mapping case characteristics
and needs with potential interventional approach. It brings a
unique focus relative to recent reviews (e.g., National
Standards Report) in seeking to identify specific outcomes
relative to intervention type and case-based manifestation of
autism symptoms.

Methods: The study is guided by Campbell collaboration
specifications for quantitative, qualitative and mixed method
systematic review. Study inclusion reflects a multi-stage
process comprising: (1) initial electronic database searching for
studies with definable autism intervention and outcome data;
(2) strict screening for inclusion/exclusion criteria, evaluation
design, sample description, contextual elements (e.g., ASD
severity), findings and methodological rigor; and (3) data
extraction and systematic review.

Results: Initial screening of the literature (to November 2010)
yielded 22,878 studies. However, after the articles were
reviewed for redundancy, methodology and verification of an
ASD focus, 4,130 articles remained. This database represents
the following interventional approaches: (1) Behavioural (n=
3,341 articles); (2) Social (n=1,811); (3) Pharmacological (n=
1,768); (4) Communication/Language (n= 1,347); (5) Academic
(n=T72T7); (6) Non-Conventional (n= 698); (7) Sensory (n= 586);

(8) Developmental (n= 229); and (9) Diet (n= 192). Some
articles addressed more than one approach and age group.
Articles addressed ages: 0 to 4 years (n=1,981); 5 to 12 years
(n=16,077); 13 to 17 years (n= 1,700), and 18 years and over
(n=941). This preliminary description of the types of
interventions covered will be followed by a focused review and
synthesis of treatments by intervention approach and age

group.

Conclusions: Behavioral, social and pharmacological
approaches in ASD have most frequently been evaluated. On
balance, the provision of intervention is preferable to non-
intervention. There are notably fewer studies addressing
interventions for older adolescent and adults with the most
evidence for children ages 5 to 12 years old. It is still difficult to
contrast the effectiveness of interventional approaches given
varying metrics, sample characteristics, outcomes and
methodological rigor within primary studies. Well-designed
comparative studies are needed in contrasting varying
approaches across ASD population subtypes.

105.090 90 An Occupational Therapy Intervention for Sensory
Differences In Children with Autism. R. C. Schaaf*!, T.
Benevides', D. Kelly?, Z. Mailloux3, J. Hunt?, P. Faller?,
E. VanHooydonk?, C. Neuwirth? and R. Freeman?,

(1) Thomas Jefferson University, (2)Children's
Specialized Hospital, (3)Pediatic Therapy Network

Background:

Upwards of 90% of individuals with Autism Spectrum Disorders
(ASD) demonstrate unusual responses to sensory stimuli or
sensory differences such as extreme sensitivity to auditory or
tactile stimuli, excessive seeking of deep pressure touch, or
craving of oral stimulation by chewing on clothing or non-food
items. Our work, to date, shows that families report that these
sensory differences create social isolation for them and their
child, significantly restricting full participation in daily activities.
Consequently, interventions to address sensory differences are
among the most often requested services, and, although data
on their effectiveness is promising, more rigorous trials are
needed.

Objectives:

To address this need, our program of research recently
completed a feasibility study of an occupational therapy
intervention protocol for sensory differences. The specific aims
of this study are to: 1) Evaluate the feasibility of an intervention
protocol that utilizes evidence-based, theory driven
occupational therapy strategies designed to address sensory
differences in a cohort of children ages 4-8, diagnosed with



autism; 2) Determine whether therapists are able to provide the
intervention in a way that is in keeping with its principles and
practices as outline in the protocol.

Methods:

The design of the proposed studies is based on
recommendations in the literature for design and conduction of
psychosocial intervention studies in autism (Smith, Scahill,
Dawson, et al, 2007). Following this model, we present the
findings from 10 case studies. Children diagnoses with autism
using the ADOS and ADI-r whose |Q scores were above 65
were included in the study and received the intervention for 6
weeks. Data on safety, feasibility, parent and therapists
satisfaction and therapists fidelity are presented. Behavioral
outcomes include measures of adaptive behavior, sensory
behaviors, and participation in activities of daily living, as well
as individual, parent-identified goals.

Results:

Data shows that this intervention is feasible and safe, that
parents are satisfied with the intervention, and that it is
replicable (therapists are able to obtain fidelity to the
intervention) (Author, et al submitted). In addition, outcomes
are in the hypothesized direction (improvement) with statistical
significant improvements in individual, parent-identified goals.

Conclusions: The data supports the next steps in evaluating
the efficacy of this intervention and a randomized controlled
trial has been initiated.

105.091 91 Assessment and Treatment of Elopement Utilizing
a Trial-by-Trial Format. K. B. Crow*, N. A. Parks, A. J.
Findley and N. A. Call, Marcus Autism Center,
Children's Healthcare of Atlanta, & Emory School of
Medicine

Background: Elopement, or leaving caregiver supervision, is a
behavior with potentially dangerous consequences for
individuals with autism (Matson & Rivet, 2008). As with other
forms of problem behavior, understanding the function of
elopement is important for successful treatment. Individuals
have been shown to elope for various reasons, including to
access attention, to access preferred items/activities, or to
escape from nonpreferred demands. Piazza et al. (1997)
presented a method of identifying the function of an individual’s
elopement by systematically presenting specific antecedent
events and delivering an associated consequence when
elopement occurred. A retrieval procedure was used to
reinstate the antecedent condition following elopement.
Elevated rates of elopement in one or more test conditions

relative to a control condition suggested that the consequence
maintained within that condition was responsible for
maintaining elopement. However, because some preferred
items or activities are conditionally available (e.g, elopement
towards an ice-cream truck can only occur when the ice-cream
truck approaches), it can be difficult to assess certain forms of
elopement utilizing this type of assessment.

Objectives: The purpose of this study was to develop a novel
procedure for identifying the function of elopement when it is
necessary to do so in @ more naturalistic setting.

Methods: The participant had a history of elopement toward
elevators and other items with buttons. Thus, all sessions were
conducted a lobby and adjoining elevators. Attention, demand,
and toy play conditions were conducted in the elevator. In
these conditions, RM was able to press buttons and ride the
elevator continuously. In all sessions, one instance of the
elevator doors opening constituted the beginning of a trial. A
trial ended when RM either eloped or the elevator doors closed.
Each session consisted of five trials. RM received continuous
attention during the toy play condition. Throughout each
session of the demand condition RM was required to complete
non-preferred demands. A 20 s break from demands was
delivered contingent upon elopement. During the attention
condition, no attention was delivered unless elopement
occurred; in which case the therapist delivered 20 s of
attention. During the fangible condition, a trial started as soon
as the therapist and RM began walking through the lobby area.
The trial ended following either the occurrence of elopement
toward the elevator, in which case RM was provided access to
the buttons and one elevator ride, or when RM and the
therapist finished walking through the lobby area without the
occurrence of elopement.

Results: Low percentages of elopement were observed in the
attention (M=10%), demand (M=15%), and toy play (M=0%)
conditions. In contrast, a high percentage of trials containing
elopement occurred in the tangible condition (M=100%). These
results suggested that elopement was maintained by access to
the elevator.

Conclusions: This study demonstrates a novel methodology for
assessing the function of elopement when typical methods are
unfeasible. Future research should focus on adapting this trial-
by-trial format to assessing elopement hypothesized to be
maintained by other idiosyncratic sources of reinforcement.

105.092 92 Characterizing Parent-Child Interaction In Young
Children with ASD. L. Elder*!, A. M. Estes’, S. J.



Rogers? and S. E. Zebrowski', (1)University of
Washington, (2)University of California, Davis

Background:

Parent-child interactions (PCls) are important to consider in
Autism Spectrum Disorders (ASDs). PCI may be a mediator
through which parent-delivered intervention acts to improve
outcomes for young children with ASDs. Since core deficits of
ASDs such as social communication are evident in parent-child
interactions, PCl is a naturalistic setting in which to measure
core symptoms of ASD. General developmental growth has
been shown to be associated with parental responsiveness, a
construct measured through observing and coding PCI, in
children with developmental disabilities. Thus, PCl is a
potentially important domain to investigate in families of young
children with ASDs. More research is needed to better
understand a wider variety of interaction styles and behaviors,
and the relationship of PCI to child outcomes and response to
intervention.

Objectives:

We aim to 1) examine the relationship between parent
interaction style and child social behavior, 2) examine the
relationship between child interaction behavior and
standardized child assessments of cognitive ability, social
communication and adaptive function, 3) examine the
relationship between parent interaction style and family
characteristics.

Methods:

Participants include parents and toddlers12-24 months of age
who demonstrated early signs of ASDs. Participants were part
of a larger, multisite randomized trial of the Early Start Denver
Model (Rogers, PI). Results will be presented for the pre-
intervention assessment. PCl was coded from a five-minute
parent-child play interaction using the Maternal Behavior Rating
Scale and the Child Behavior Rating Scale (Mahoney, 1985).
Parental interaction style subscales include Responsivity,
Affect, Directiveness, and Achievement Orientation. Child
interaction style subscales include Attention and Initiations.
Reliability criteria included initially scoring individual items and
subscales within one point on three consecutive tapes. Double-
coding of 20% of the PCls was conducted to ensure on-going
reliability. Measures include the ADOS assessing child social
behavior, Mullen Scales of Early Learning assessing child
cognitive ability, and Vineland Adaptive Behavior Scales
assessing adaptive behavior. Family characteristics, income

level, family status and maternal education, were obtained via
questionnaire.

Results:

Results suggest higher parent responsiveness is significantly
associated with higher child social communication including
Attention and Initiations. Higher child Attention and Initiations
are significantly associated with higher social behavior and
higher cognitive ability, but not adaptive functioning. Family
status, family income, and maternal education are not
significantly related to parental interaction style.

Conclusions:

The current study shows parental responsiveness is associated
with social behavior in one year olds with ASD. Additional
research is needed to understand the causal direction between
increased parental responsiveness and increased child social
behavior in the parent-child interaction. Parental interaction
style is independent of family characteristics in this sample.
Child social behavior is significantly associated with child
developmental level and scores on diagnostic measures. This
indicates PCI may be a useful measure in studies of parent-
delivered intervention. Future research will include exploring
the relationship between parent interaction style and parent
stress and investigating change in parent interaction style as a
potential mediator of child outcomes.

105.093 93 Chelation Therapy In the Treatment of Autism
Spectrum Disorders: A Systematic Review. A. M.
Mulloy*, S. Ramdoss and M. F. O'Reilly, The University
of Texas at Austin

Background: Many organizations for care-takers of individuals
with autism spectrum disorders (ASD) and a number of medical
professionals tout chelation therapy as a strongly effective
treatment for ASD. Supporters assert ASD is caused by heavy
metal toxicity and that chelation therapy can lead to recovery
from ASD via detoxification. However, many medical
professionals warn against use of chelation therapy for
individuals with ASD, due to its known health hazards (e.g.,
mineral depletion, potential for causing death; Baxter &
Krenzelok, 2008) and the lack of a scientific basis for the heavy
metal aetiology (Stratton, Gable, & McCormick, 2001).
Research has shown that care-takers do in fact often seek
various forms of chelation therapy for their children with ASD
(Green, Pituch, Itchon, Choi, O'Reilly, & Sigafoos, 2006). To
date, no review or meta-analysis has evaluated the efficacy of
chelation therapy in treatment of ASD.



Objectives: The purpose of this review is to provide a
systematic analysis of all available studies in which chelation
therapy was used to treat ASD. This review comprises efforts to
(a) evaluate the evidence regarding chelation therapy, (b) guide
and inform practitioners in decisions of whether to implement
chelation therapy, and (c) identify directions for future research.

Methods: Database, hand, and ancestry searches were
performed to identify intervention studies published before or
during December 2010 that involved administration of chelation
therapy. Articles meeting inclusion criteria were analyzed in
terms of (a) characteristics of the studies (e.g., participants,
therapy procedures), (b) therapy outcomes, and (c) certainty of
the evidence. When possible, effect sizes for individual studies
were estimated and synthesized using calculations for Hedges’
g. The therapy outcomes from studies for which quantitative
summarization was not possible (e.g., case studies) were
summarized and synthesized narratively.

Results: Database, hand, and ancestry searches identified 13
studies involving the administration of chelation therapy.
Studies reported a wide range of therapy outcomes, ranging
from substantial improvements in social and communicative
functioning, no apparent effect, and death. Appraisal of the
studies’ certainty of evidence reveals the support for use of
chelation therapy is weak. All studies reporting favourable
outcomes possessed major flaws.

Conclusions: The current scientific literature does not support
chelation therapy as treatment for ASD. The lack of support
and the health risks of chelation therapy suggest it should not
be administered to individuals with ASD. Should additional
research be conducted on chelation therapy, it should be
limited to evaluation of naturally occurring, food-based
chelators, which have received little attention in the literature.
However, due to the lack of support for the heavy metal
aetiology, little rationale exists for performing such research.

105.094 94 Coloured Filters Enhance the Visual Perception of
Social Cues In Children with Autism. A. K. Ludlow*!, E.
Taylor-Whiffen' and A. J. Wilkins?, (1)Anglia Ruskin
University, (2)University of Essex

Background: Social deficits in Autism Spectrum Disorders
(ASD) have been repeatedly described. For

example, avoidance of eye contact and inefficient use of eye
gaze are early social features of autism. Reports in the
literature consistently note that children with ASD often inspect
objects (e.g. hands, moving objects) in an unusual way, using
their peripheral vision. These sensory behaviours are

reminiscent of those characterised in other literature as visual
stress, though possibly more extreme.

Objectives: To date, it is unknown whether perceptual
abnormalities underlie the failure to observe subtle facial
expressions in children with autism. Coloured filters have
previously been found to reduce visual distortion of text in
children with ASD and to improve perception more generally.
The aim of the current study was to assess whether coloured
filters could also benefit social cognition in children with ASD.

Methods: 15 high functioning children with a diagnosis of
Autism Spectrum Disorders (mean 13 years of age) and 15
typically developing children (mean age 12 years 4 months)
matched for age, gender and non-verbal IQ undertook the
‘Rate of Reading Test” and "Mind in the eye” task with and
without coloured overlays. The first test required them to read
a passage of randomly ordered common words aloud for one
minute. In the second test the children were shown
monochrome photographs of the eye region of various faces
and were asked to judge which emotion was being expressed
in the eyes.

Results: Consistent with previous studies 80% of children with
ASD were found to read faster with the use of a coloured
overlay. Importantly, a similar proportion of children with ASD
(73%) were also found to improve their perception of the
emotion when the photograph was covered by a coloured
overlay. The improvement was significantly greater than in
controls, who showed no significant effect of using an overlay
on either the Rate of Reading Test or the Mind in the Eye
Task.

Conclusions: The facial expression of emotions has profound
implications for social understanding and deficits in social
perception are among the core characteristics needed for a
diagnosis of autism. Little is known about the underlying
reasons for such deficits but the current findings suggest that a
perceptual impairment may contribute.

105.095 95 Combination of Repetitive Transcranial Magnetic
Stimulation and Neurofeedback for Treatment of Autism:
A Case Study. L. L. Sears*, E. M. Sokhadze, J. M.
Baruth and M. F. Casanova, University of Louisville

Background: In a recent experimental treatment trial we
reported positive therapeutic effects of low frequency repetitive
transcranial magnetic stimulation (rTMS) over the dorsolateral
prefrontal cortex (DLPFC) in children with autism spectrum
disorders (ASD). We have also found positive effects of
electroencephalographic (EEG) biofeedback (neurofeedback)
self-regulation training in behavioral and EEG outcomes in



children with ASD. To evaluate the potential benefits of
combining these two treatments, we completed a pilot study of
rTMS with neurofeedback in a high functioning 13-year-old
male with autism and an anxiety disorder.

Objectives: To determine if concurrent application of bilateral
rTMS over DLPFC and self-regulation of prefrontal EEG activity
results in improvements in behavior, performance on selective
attention tests, and electrophysiological indices of attention.

Methods: The diagnosis of autism in the 13-year-old male was
confirmed using DSM-IV criteria and ascertained with the
Autism Diagnostic Interview -Revised. Cognitive testing
indicated Average intelligence and, based on psychiatric
evaluation, he also met criteria for an obsessive compulsive
disorder and generalized anxiety disorder that was being
treated with Zoloft. Behavioral assessments using the Aberrant
Behavior Checklist, Social Responsiveness Scale, and
Repetitive Behavior Scale - Revised were conducted before
and after a 4 week long waiting (no-treatment) period. The
patient was also tested using a selective audio-visual attention
test (IVA+Plus, Brain Train) and a visual oddball test with
event-related potential (ERP) recording. Following pre-
treatment evaluation, the patient completed 12 weekly sessions
of experimental treatment where 1 Hz rTMS treatment (150
pulses, 90% of motor threshold, 6 left and 6 right DLPFC) was
immediately followed by 25 min long prefrontal neurofeedback
training. Neurofeedback was aimed at suppression of low
frequency (delta, theta) and enhancement of high frequency
(beta, gamma) EEG activity using visual and auditory feedback
provided by a DVD controlled by EEG measures. Twelve
sessions of combined rTMS and NFB were followed by post-
treatment behavioral, neurocognitive, and ERP assessments.
After 4 weeks the patient was invited for six additional sessions
of bilateral DLPFC rTMS and NFB followed by completion of
the same behavioral, neurocognitive, and neurophysiological
assessment instruments. Long-term effects were determined by
a follow-up evaluation three months after conclusion of the 18-
session treatment.

Results: Experimental treatment using the combination of rTMS
and NFB coresponded to improvements in behavior, sustained
auditory and visual attention (IVA+Plus), and in enhanced
magnitude of ERP measures for target stimulus processing in
the visual oddball task. The patient exhibited more pronounced
positive changes on several ERP measures of attention than
children with ASD undergoing only 12 sessions of rTMS without
NFB.

Conclusions: This single case experimental study provides
support for the combination of rTMS with neurofeedback to
treat symptoms of autism presenting with a comorbid anxiety
disorder. Further investigation is warranted including
combining these approaches with behavioral intervention
strategies.

105.096 96 Correspondence of Single Versus Daily Preference
Assessment Outcomes and Reinforcer Efficacy Under
Increasing Schedule Requirements. J. M. Hodnett*!, N.
M. Trosclair-Lasserre?, A. J. Findley', M. A.
Shillingsburg® and N. A. Call', (1)Marcus Autism Center,
Children's Healthcare of Atlanta, & Emory School of
Medicine, (2)GNO Resource Center on Developmental
Disabilities

Background: Identifying items that can be used as reinforcers is

a critical component of treatments for autism, because they are
used to teach language, social skills and other important
behaviors. There has been growing interest in the autism
treatment literature in identifying methods for assessing

reinforcer efficacy, which refers to the degree to which a

stimulus increases such behaviors when delivered as a
consequence (Trosclair-Lasserre, Lerman, Call, Addison, &

Kodak 2008). Unfortunately, reinforcer efficacy analyses are

too laborious to conduct in most treatment situations. Instead,
preference assessments serve as a method of efficiently
predicting which stimuli have adequate reinforcer efficacy for
treatment applications. Most preference assessment methods
identify preferences based on choice, and differ primarily in the
manner in which the stimuli are presented. The paired-stimulus
(PS; Dattilo, 1986; Fisher et al., 1992) and multiple stimulus
without replacement (MSWO; Windsor, Piche, & Locke, 1994)
are two of the most commonly used preference assessments.

However, research has shown that a daily MSWO may have

greater correspondence with reinforcer efficacy than a PS
(DelLeon et al., 2001). Unfortunately, this prior research
measured reinforcer efficacy using another choice
arrangement. Recently, progressive ratio (PR) arrangements
have been identified as a more effective means of measuring
reinforcer efficacy (Bickel & Madden, 2006). In a PR
arrangement, the item is delivered following increasingly
effortful responses until the individual discontinues responding.
The PR arrangement then gauges how hard the individual will
work for a particular stimulus, and this serves as a better
measure of reinforcer efficacy. Yet, to date, there have been no
comparisons of how well the MSWO and PS preference
assessments each predict reinforcer efficacy as measured by a
PR arrangement.



Objectives: The objective of the current study was to evaluate
the extent to which results of MSWO and PS assessments
each correspond with reinforcer efficacy as measured by a PR
arrangement.

Methods: A single PS preference assessment was
administered to each participant by presenting trials consisting
of a choice between two potential reinforcers until each of six
items had been paired with every other item. Following the PS,
a daily MSWO was conducted by presenting the same items all
at once and allowing participants to select one. Following each
selection the selected item was removed from the array and the
remaining items were re-presented until all items had been
selected. On each day the MSWO was administered,
participants also worked for each stimulus within a PR
arrangement.

Results: The correspondence between results of each
preference assessment and the PR analysis were examined
using a statistical analysis consisting of Kendall’'s-Tau.
Statistically significant (a<.01) correlations were demonstrated
between results of the PR arrangement and both preference
assessment formats. However, unlike previous studies, results
of both preference assessments showed approximately equal
correlations with results of the PR arrangement (PS: T=.35;
MSWO: T=.39).

Conclusions: Although both preference assessments predicted
reinforcer efficacy equally well, the PS took less time to
administer than a daily MSWO. Thus, clinicians may find the
PS a more efficient method of identifying likely reinforcers.

105.097 97 Developing Best Practice Procedures to Increase
Success Rates for Functional and Structural MRI Scans
In Individuals with Autism Spectrum Disorder. K.
Robbins-Monteith*! and E. Hanson?, (1), (2)Children's
Hospital Boston

Background: There has been an increasing interest in gathering
neuroimaging data on individuals with Autism Spectrum
Disorders. Individuals with this disorder, particularly those who
are lower functioning or younger, can often have great difficulty
completing the protocols due to behavioral and sensory
issues. This bias can significantly impact the ability to
generalize data gained in these studies. There is currently no
standard of best practice for helping to prepare individuals with
ASD for imaging procedures and only one paper, (Nordahl, et
al., 2008), which has examined the success rates of particular
imaging interventions. This paper was also limited to sleep
studies.

Objectives:

1. To develop a behavioral intervention program specific
to individuals on the Autism Spectrum to increase
completion success rates of structural and functional
MRI scans.

2. To create a standard of best practice for clinical
application in the use of structural and functional MRI
scans for patients on the Autism Spectrum.

Methods:

Our intervention program plans to target those families how
have endorsed concerns about the participant’s abilities to
complete an MRI scan. We plan to have data on 25 probands
analyzed by the IMFAR meeting.

The social stories were developed in accordance with
guidelines established by Gray and Garand (1993). The stories
detailed the steps of having an MRI scan and were broken
down into five practice sessions. Each practice session was
endorsed with the use of a positive reinforcement for the child.
Desired rewards were chosen by the child’s preference.
Additionally each child received a Boardmaker picture schedule
outlining the MRI scanning process.

Supplementary to the social story and picture schedule, we
included a habituation kit of MRI related materials. These
included: headphone, earbuds, an audio CD of MRI sounds
and photobook of imaging staff and MRI bay locations.
Dependent upon the participant’s age and level of cognitive
functioning kits were tailored to their specific needs. Parents
were instructed to practice for approximately 2 weeks before
the mock MRI scan.

Preceding the actual MRI scan, families are scheduled for a
mock MRI scan to prepare for the actual scan. Children are
given 5-10 minutes to acclimate themselves to the MRI suite
and are then encouraged to watch a parent go through a mock
scan and then attempt a mock scan themselves. Ability to
“pass” mock scans was based on the researcher’s observation
of behaviors and compliance during the session.

Following the MRI scan sessions, families receive a general
satisfaction survey. We inquire about the length and duration
which they practiced, as well as which aspects were most
useful.

Results:

We plan to track participants’ success rates utilizing pass/fail
checklists for both mock and actual MRI scans, as well as
parental response surveys.



Conclusions: We anticipate that participant’s adherence to the
behavioral intervention program with increase their completion
success of functional or structural MRI scans

105.098 98 Development and Reliability of the Autism Work
Skills Questionnaire (AWSQ) for People with HFASD.
E. Gal*', A. Ben Meir2 and N. Katz?, (1)University of
Haifa, (2)Ono Accademic college

Background: Individuals with ASD and especially those with
high functioning Autism (HFASD) can work successfully in
community businesses, as evidence suggests. However, many
persons with HFASD report substantial difficulties in finding and
maintaining employment. In order to achieve successful match
between a person and a job for this population, there is a need
to construct a valid and reliable assessment tool that can be
instrumental in guiding clinicians’ decisions as to what kind of
job placement could match the needs of the individual with
ASD. In this study a comprehensive assessment for
employment of people with Autism, Autism Work Skills
Questionnaire (AWSQ) was developed, and its content validity
and reliability were established.

Objectives:

(1) To Construct a questionnaire that will assess the work
related strengths and barriers for people with HFASD, and
determine its content validity.

(2) To determine the questionnaire's reliability in two ways: a.
examination of the internal consistency of the questionnaire’s

domains; and b. examination of inter respondents' reliability of
the questionnaire domains.

Methods:

Participants included 60 Individuals in the ages of 18-40 years,
who are diagnosed as HFASD with at least 10-12 years of
education, in transition from an educational setting to
employment or are or were employed already, and their
parents.

Instruments The Autism Work Skills Questionnaire (AWSQ) is
a structured interview which addresses personal and
educational data, employment history, habits, styles and
independent work, work related strengths and weaknesses,
past work barriers, preferred physical and social environment,
routine daily activities, interpersonal skills and future aims.

Data analysis 1. Cronbach’s alpha coefficient was used to
examine the domain scale’s internal consistency. 2. In order to
test the cross informant agreement (inter respondent reliability)

paired sample t-tests were performed between participants and
their family member.

Results: AWSQ was originally developed in Hebrew and has
later undergone a standardized translation process into
English. Content validity was established by expert qualitative
evaluation in both languages, and was proven to be high.
Internal consistency reliability of the 6 subscales of the
questionnaire range from moderate to high Cronbach alpha of
r=.645 to .900. Paired sample t-tests were performed between
participants and their family member. Results from the AWSQ
of individuals with HFASD were not significantly different from
their family members except for one area “sensory work
environment’(t=2.18, p<.036) were participants rated
themselves higher (more sensitive and in need of adjustments)
than family members.

Conclusions: This study provides a comprehensive
assessment of vocational related strengths and drawbacks of
people with HFASD. Reliability of the tool was established. The
AWSQ may serve as the first step toward establishing a good
job placement for those with HFASD, as well as an appropriate
intervention plan and treatment objectives that aims at
maintaining the job.

105.099 99 Development of a Fidelity of Implementation Tool
for a School-Based Intervention. J. Kinard*, K. P.
Wilson, L. R. Watson, B. Boyd, S. Horvath and J.
Grisnik, University of North Carolina at Chapel Hill

Background: Measurement of intervention fidelity is vital when
determining evidence-based practices for individuals with
autism. Without knowledge of intervention fidelity, researchers
cannot determine the causes of poor treatment outcomes,
which could result from a failed intervention—or from poor
fidelity of implementation (Dane & Schneider, 1998).
Unfortunately, fidelity measurement is often overlooked by
researchers. Investigators may not understand this process, or
may not know how to apply fidelity measures from other fields
into their own work (Century, Rudnick, & Freeman, 2010). To
overcome these difficulties, this research team created a multi-
component intervention fidelity measure for use in a school-
based intervention for preschoolers with autism. This measure
incorporates the following dimensions of intervention fidelity:
implementer knowledge and planning, intervention quality and
dosage, and progress monitoring (Cordray, Hulleman, &
Lesnick, 2008; Dane & Schneider, 1998). The team predicts
that: a) the measure will differentiate intervention and non-
intervention classrooms, and b) through our descriptions of how
we created the measure, other investigators can adapt the
measure to their own intervention research.



Objectives: (a) To describe the process of creating a multi-
component measurement of intervention fidelity; and (b) To
report psychometric data and data illustrating the tool’s
effectiveness in differentiating intervention and non-intervention
classrooms.

Methods:

This multi-component tool was developed through examination
of extant research, modification of a previously-developed
measure, and consideration of the ASAP intervention model
and components. In addition to describing this tool
development process, the presentation will report results of a
quasi-experimental comparison group study used to pilot this
fidelity measure in preschool classrooms using the ASAP
intervention and comparison/business-as-usual classrooms.
This pilot study includes trial measurement of implementer
knowledge and planning, intervention quality and dosage, and
progress monitoring across groups in order to identify the
aspects of intervention fidelity which best discriminate
intervention and business-as-usual classrooms (discriminant
analysis results will be reported). Furthermore, the pilot study of
the ASAP intervention fidelity measure includes assessments
of the tool's psychometric properties through examination of
inter-rater reliability and stability across three bi-monthly
measurements.

Results: Based on the intervention literature base, this
research team’s experience, and the ASAP intervention
components, the following areas were identified as vital in
measuring intervention fidelity in preschool classrooms
implementing the ASAP intervention: Intervention quality (e.g.,
appropriateness of target goals/materials, responsiveness to
child, appropriateness of prompts), implementer knowledge
(e.g., language used to talk about goals and their importance),
intervention dosage, team planning (e.g., team meeting
frequency), and progress monitoring practices (e.g., data
collection, complexity of notes). Psychometric properties and
discriminant analysis results are forthcoming and will be
reported in this presentation, along with implications for future
revisions of the measure.

Conclusions: The importance of measuring intervention fidelity
has been established and the complexity of this undertaking is
supported by the experience of the ASAP research team in its
development and piloting of a multi-component fidelity
measure.

105.100 100 Differential Learning of a Blended Intervention
Approach Among Therapists of Varied Backgrounds. E.
L. Lee*', A. C. Stahmer?, S. Reed?, K. L. Searcy* and L.

|. Brookman-Frazee?, (1)Rady Children's Hospital,
(2)Rady Children's Hospital, San Diego, (3)University of
California, San Diego, (4)CRIMSON Center

Background: Recently there has been an increase in the variety
of intervention approaches used with young children with
autism spectrum disorders (ASD). Providers from different
theoretical backgrounds are implementing approaches that
may or may not align with their previous experience. Two
prominent approaches are naturalistic, behavioral interventions
based on applied behavior analysis (ABA) and developmental,
social pragmatic interventions based on the social, relational
learning of typical development. Approaches based on ABA
have been empirically validated and are widely used in
research and applied settings. Developmental, interventions
are acquiring a growing body of support and are the subject of
much current investigation. Recent research has called for
cross-fertilization between these two approaches to advance
the understanding of active ingredients in autism intervention
and improve treatment. Blended models of early intervention
are gaining support for young children with ASD.

Objectives: Examine the differences in therapist fidelity for
specific intervention strategies by therapist background,
discipline and experience.

Methods: As part of a pilot project examining a treatment for
young children at-risk for ASD, providers from varied theoretical
backgrounds were trained in a blended behavioral and
developmental intervention. Participants included seven
therapists from four community agencies serving children with
ASD. Each therapist had a self-reported background in
behavioral interventions (n=3), developmental/social pragmatic
interventions (n=2), or family systems (n=2). All therapists
worked with children ages 12-24 months, and received training
in the blended behavioral and developmental intervention
approach described in Teaching Social Communication to
Children with Autism (Ingersoll & Dvortscak, 2008). Ten minute
video probes were collected of each therapist implementing the
intervention and were scored for fidelity of implementation of
intervention techniques. Fidelity scores on individual strategies
were compared among therapists of differing backgrounds.

Results: No differences based on theoretical background were
found in therapist skill level for three strategies including:
following the child’s lead, using varied levels of animation to
keep the child engaged, providing consequences immediately
following child behavior and following through with prompting
specific behavior. However, therapists differed in their use of
other strategies. For example, therapists from behavioral
backgrounds were more likely than therapists from other



backgrounds to meet fidelity for using prompts to elicit more
complex skills, and adjusting prompts to support spontaneity.
Therapists with developmental backgrounds were more likely
than other groups to meet fidelity for modeling play and
expanding on child responses.

Conclusions: Therapists from all backgrounds had some
common areas of strengths and weakness in a blended
intervention model. Therapists were most likely to meet fidelity
on strategies consistent with their theoretical training.
Therapists with behavioral backgrounds were better able to
implement directive teaching techniques; those with
developmental backgrounds were more skilled at interactive
strategies. Family systems therapists excelled in the interactive
techniques but struggled with direct teaching techniques.
Directed suggestions for areas of optimal cross-fertilization will
be discussed.

105.101 101 Differential Reinforcement with and without
Blocking as Treatments for Elopement. D. T.
Zavatkay*', R. S. Pabico?, A. J. Findley', A. L.
Valentino® and N. A. Call', (1)Marcus Autism Center,
Children's Healthcare of Atlanta, & Emory School of
Medicine, (2)Shabani Institute

Background: Elopement, or leaving caregiver supervision
without consent, is a problem behavior with potentially
dangerous consequences for individuals with autism (Matson &
Rivet, 2008). Blocking attempts to elope is a common treatment
component, (Piazza et al., 1997) but it can be particularly
difficult for caregivers to anticipate the behavior and quickly
restrain the eloping individual. Given that blocking some
individuals’ elopement may be impractical or even impossible
to implement, a direct comparison of treatments that do and do
not include blocking would seem worthwhile. This study
evaluated the role of blocking in treating the elopement of an
individual diagnosed with autism.

Objectives: The purpose of this study was to evaluate the use
of blocking in the treatment of elopement by utilizing a
differential reinforcement of other behavior (DRO) treatment
with and without blocking.

Methods: It was hypothesized that failure to block elopement
would result in degradations in treatment effectiveness.
Therefore, a treatment evaluation was conducted using a
reversal design to compare the occurrence of elopement during
baseline and two treatment conditions consisting of a resetting
differential reinforcement of other behavior (DRO) with and
without blocking respectively. All sessions were conducted in
two adjacent therapy rooms (referred to as Room A and Room

B). Furniture blocked the hallway to prevent egress from Room
A to anywhere other than Room B (or vice versa). A previous
functional analysis had demonstrated that the participant
eloped to gain access to preferred items. Therefore, prior to
each session, the participant was provided with 2 min of access
to preferred items in Room B, after which he was removed to
Room A, which contained no preferred items. Elopement was
defined as passing the plane of the doorway of Room A. During
baseline elopement resulted in 20 s of access to the preferred
items. During the DRO with blocking the therapist provided 20 s
access to a preferred activity in Room B contingent upon the
absence of elopement for 30 s. Attempts to elope were
blocked by the therapist who obstructed the participant’s
egress from the room by stepping into the doorway and/or used
their hands to gently redirect his upper body (i.e., back,
shoulders, arms, etc.) in the opposite direction. The DRO
without blocking was identical to the DRO with blocking
condition with the exception that 20 s of access to the preferred
activity in Room B was delivered contingent upon elopement as
well as the DRO contingency.

Results: During treatment the participant engaged in similarly
elevated rates of elopement in baseline (M= 0.97 ) and DRO
without blocking condition conditions (M= 0.98). However,
decreased levels of elopement were observed in the DRO with
blocking condition.

Conclusions: This study extended previous findings on the
treatment of elopement by demonstrating that blocking may be
a critical component of treatments for elopement for at least
some individuals. This finding is potentially problematic given
the nature of elopement, which can make blocking difficult to
implement, and suggests that caregivers may need to be
vigilant to block.

105.102 102 Discounting of Delayed Outcomes of Treatments
for Problem Behavior or Language Development by
Parents of Children with Autism. R. S. Lesack®, A. J.
Findley and N. A. Call, Marcus Autism Center,
Children's Healthcare of Atlanta, & Emory School of
Medicine

Background: Behavior analytic treatments have been shown to
be relatively effective in addressing many symptoms of autism,
including remediating skill deficits and decreasing problem
behaviors (Campbell, 2003; Smith et al. 2008). However, these
treatments can require implementation over extended periods
of time. Delay discounting refers to the degree to which
individuals devalue delayed outcomes. Typically, discounting
has been evaluated by presenting individuals with choices
between hypothetical immediate and delayed rewards of



varying magnitudes. However, to date, no literature exists
examining whether delay discounting influences the manner in
which caregivers of children with autism value treatment
outcomes. Additionally, there may be differences between the
manner in which caregivers discount the value of delayed
treatment outcomes based on the type of treatment goals (i.e.,
reduction of problem behavior vs. skill acquisition).

Objectives: The objective of this study was to extend the
existing literature on delay discounting to caregivers of
individuals with autism by examining the extent to which they
discount delayed outcomes of behavioral treatments for their
child’s problem behavior.

Methods: Caregivers of children with autism who were
receiving treatment in one of two day-treatment programs for
children with autism served as participants. Half were receiving
treatment to reduce significant problem behavior, whereas the
other half were receiving treatment to remediate skill deficits.
Each caregiver was asked to operationally define their
treatment goals for their child. Participants were then asked to
make choices between hypothetical treatment outcomes. Each
outcome varied with respect to the percentage of the
treatments goals they had identified and the latency to
achieving the stated outcome. Choices were presented in pairs
of outcomes, one of which was always an immediate outcome.
The value of the delayed treatment outcome was always fixed
at 100% of the treatment goal achieved. For example, one
choice trial consisted of “Would you prefer a treatment that will
achieve 60% of your treatment goals immediately, or a
treatment that will achieve 100% of your treatment goals 6
months from now?” If the caregiver selected the immediate
treatment, then the next choice would ask “Would you prefer a
treatment that will achieve 55% of your treatment goals
immediately, or a treatment that will achieve 100% of your
treatment goals 6 months now?” This titrating procedure
continued until the caregiver switched from the immediate
outcome to the delayed one. The process was repeated at 7
delay values (i.e., 1 week, 2 weeks, 1 month, 6 months, 1 year,
3 years, and 10 years).

Results: Both groups of participants demonstrated significant
discounting of the delayed treatment outcomes. However,
preliminary results do not indicate any significant differences
between the two groups with respect to the extent to which
discounting occurred.

Conclusions: This study demonstrates caregivers of children
with autism discount the value of treatment outcomes based on
the delay to those outcomes. This result highlights the need for

those who deliver or develop treatment services to those with
autism to continually refine their interventions to make them
increasingly efficient.

105.103 103 Evaluation of An Outpatient Parent-Lead Toilet
Training Program for Children with Autism Spectrum
Disorders. S. E. Crossett* and N. A. Call, Marcus
Autism Center, Children's Healthcare of Atlanta, &
Emory School of Medicine

Background: Children with autism spectrum disorders
frequently exhibit delays in adaptive functioning. Toilet training
can be an especially challenging process for parents of children
with ASDs. In fact, more than half of parents of children with
autism report toileting problems (e.g. Whiteley, 2004).
Incontinence in children can create further social isolation,
negative reactions from caregivers and school staff, and may
limit participation in mainstream educational opportunities or
community activities, making it an important target of
intervention. Recent research has provided strong support for
behavioral interventions for toilet training in this population (for
a review see Kroeger and Sorensen-Burnworth, 2009) however
parents are rarely included in the treatment process and few
studies include treatment acceptability data.

Objectives: The goal of the current study, therefore, was to
evaluate the effectiveness and treatment acceptability of a
behavioral treatment package targeting urinary incontinence
using a parent training model conducted in an outpatient clinic.

Methods: Children ages 3-7 participated in the study with their
primary caregivers. All children had previously been diagnosed
with an autism spectrum disorder, had been unsuccessful with
previous attempts at toilet training, and did not exhibit
significant findings related to bowel or bladder on physical
exam. The treatment package consisted of the following
components: sitting schedule, positive reinforcement for
voiding, negative reinforcement for sitting & voiding,
communication training (pairing), graduated guidance and
prompting, use of a urine alarm, positive
practice/overcorrection, and fluid loading. Parents were trained
to implement the treatment during a 6 hour in-clinic training day
and were expected to implement procedures and collect data in
the home setting. On the third day after treatment was
implemented, a therapist visited the home to ensure treatment
fidelity and to collect interobserver agreement data. Treatment
acceptability data and long term follow-up data were collected
by paper and pencil parent report.



Results: All three children achieved continence within 10 days
of starting the program. Data on the rate of continent and
incontinent voids during training, treatment acceptability, and
long term follow-up will be presented.

Conclusions: Behavioral toilet training programs including those
adapted from Azrin & Foxx’s (1971) protocol are effective in
helping children with ASDs achieve urinary continence.
Furthermore, with adequate training and supervision by
clinicians, these treatments can be implemented effectively by
caregivers in the home setting, have lasting effects, and are
viewed as acceptable treatment procedures by parents.

105.104 104 Examining Curriculum-Based Assessment as a
Measure of Early Intervention Outcome. L.
Schreibman*!, A. C. Stahmer?, E. Worcester3, R.
Gutierrez!, K. Pierce! and E. Courchesne’, (1)University
of California, San Diego, (2)Rady Children's Hospital,
San Diego, (3)UC San Diego

Background:

As children with autism spectrum disorders (ASD) are
increasingly identified at earlier ages, researchers and
clinicians must adapt to develop effective, comprehensive
interventions suitable for very young populations. Currently, the
literature is lacking empirically supported intervention packages
for children under age three (Rogers & Vismara 2008).
Furthermore, standardized assessments often used to evaluate
the effects of treatment may not be sensitive to progress in this
population.

Objectives:

This study examined the utility of a curriculum-based measure
to assess the efficacy and appropriateness of an early
intervention for children under age three with risk for ASD.
Each participant received an individualized program addressing
communication, social, play, cognitive and developmental
skills. Interventions included Strategies for Teaching Based on
Autism Research Program (STAR; Arick, Loos, Falco, & Krug,
2004), systematically combined with the Teaching Social
Communication (TSC) curriculum (Ingersoll & Dvortcsak,
2010).

Methods:

To date twenty-eight children between 13 and 27 months of
age (M=22.4) identified withrisk for, ASD have participated in
the intervention as part of the UCSD Autism Center of
Excellence. Children receive an average of 9.29 treatment
hours per week. The curriculum is based on the STAR

program, which utilizes behavioral interventions including
Pivotal Response Training, Discrete Trial Training and
Functional Routines to teach a range of skills. To target
engagement and social interaction, including joint attention,
TSC was used to supplement the STAR Program. Initially, and
every 3 months thereafter, each child was assessed using the
adapted Student Learning Profile (aSLP) from the STAR
curriculum, designed to measure mastery level of the child’s
skills across domains. The aSLP provides a consistent and
comparable measure of skills mastered across participants
during the treatment period. Children also received a battery of
standardized cognitive and behavioral assessments every 6
months.

Results:

To date, 20 children have completed at least 6 months of
treatment. As measured by the aSLP at post treatment, all
children showed increases in the number of skills mastered
across intervention domains (M=93.5; range=29-151). As
expected, aSLP results did not correlate with standardized
assessments. Likewise, standardized assessments of
cognitive or communication skills at intake were not predictive
of progress. Results did identify a novel treatment response
index, namely rate of skill mastery, in that the rate of learning
after three months of intervention was indicative of outcome.

Conclusions:

All children benefited from the intervention as indexed by the
acquisition of new skills. A greater range of scores and
progress was obtained with the curriculum assessments in
comparison with standardized tests, and early scores were
often predictive of outcome. As such, curriculum-based
assessments may be a more appropriate method for measuring
intervention progress in young children with ASD. Overall,
these data provide preliminary evidence that early intervention
programs designed for children with ASD over age three can be
adapted to improve communication, cognitive, play and social
skills in children under three. However, the variability in skill
acquisition across children is high.

105.105 105 Examining the Use of a Visual
Schedule/Reinforcement System for Routine Medical
Exams with Children on the Autism Spectrum: Pilot
Study. J. A. Agnew*', R. L. Gabriels’, J. S. Runde?, J.
Gralla3, Z. Pan3, E. Goldson3 and M. Z. Wamboldt',
(1)The Children's Hospital / The University of Colorado
at Denver and Health Sciences Center, (2)University of
Denver, (3)The Children's Hospital / The Children's



Hospital / The University of Colorado at Denver and
Health Sciences Center

Background: Children with autism spectrum disorders (ASDs)
have unique social-communication and behavior impairments
that complicate their medical care. Research supports using
visual cues and structure to decrease disruptive behaviors and
increase cooperation in medical procedures.

Objectives: This study examined the effect of using a picture
schedule paired with a reinforcement system during a routine
medical exam with a nurse and medical resident.

Methods: Participants were 15 pre-pubescent children (ages 4
- 10 years) diagnosed with an Autistic Disorder or Asperger’s
Disorder and below average adaptive communication
impairment and all of whom were rated by their caregivers as
either having “Poor Cooperation” or being “Completely
Uncooperative” with physical exams on a 4-point scale of
cooperation. Participants were randomized into either the
treatment (n =8) or control group (n = 7) by the Vineland
Adaptive Behavior Scale-Il standard Communication scores
(<75, or >75). Both groups received a medical examination.
Caregivers rated participants’ irritability behaviors using the
Aberrant Behavior Checklist-Community (ABC-C) before the
exam (in the waiting room) and during the exam. The nurse
and medical resident tallied the number of procedures they
were able to complete, and the caregiver, nurse, and the
medical resident rated the participants’ exam cooperation.

Results: A paired t-test was performed for the change in ABC-
C irritability scale scores from before the exam to during the
exam for each group separately. Marginal significance was
noted (p=0.09) for the treatment group while no significance for
the control group (p=0.34). A linear regression was then used
to examine the difference between the two groups with respect
to the change in ABC-C irritability scale scores after adjusting
for age and Q. The treatment group had a reduction of 12.1
points while the control group showed a 1.2 point increase in
ABC-C irritability scores; such a difference was significant
(p=0.049). The effects of age and IQ were that older children
and children with lower |Q were more irritable during the
medical examination.

Conclusions: Subjects in the treatment group had a greater
reduction in ABC-C irritability scores during the medical exam
using the picture schedule paired with a reinforcement system.
However, one cannot exclude the possibility that this result was
not a regression-toward-mean effect since the randomization
was not made with baseline ABC-C irritability scores or IQ
scores. Therefore, these results should be interpreted with

caution and future similar studies should consider randomizing
groups based on 1Q and baseline ABC-C irritability scores in
addition to adaptive communication abilities. Finally, this line of
research has the potential to improve the success of medical
procedures for individuals with an ASD by establishing
techniques that can be easily employed by the general medical
practitioner and autism researchers.

105.106 106 Factors Associated with Psychotropic Medication
Use In Autism Spectrum Disorders (ASD). D. L.
Coury*!, E. Anagnostou?, S. L. Hyman?, T. Clemons*
and C. Lajonchere?, (1)Nationwide Children's Hospital,
(2)Bloorview Research Institute, University of Toronto,
(3)University of Rochester School of Medicine,
(4)EMMES Corp, (5)Autism Speaks

Background:

Individuals with autism spectrum disorders (ASD) often have
challenging behaviors and symptoms which are treated with
psychotropic medications. Patterns of use of these
medications have suggested that young children with ASD are
placed on medications at early ages and often engage in
polypharmacy when there is a co-morbid psychiatric disorder.

Objectives:

We examined the use of psychotropic medications in a large
population of individuals with ASD to determine factors
associated with their use.

Methods:

The study population consisted of children and adolescents
ages 2 - 18 years entered in the Autism Treatment Network
(ATN) Registry. The ATN collects data on children with ASD at
fourteen sites across the US and Canada. Children with a
diagnosis of ASD (autism, Asperger disorder, or PDD-NOS), as
determined by comprehensive multidisciplinary evaluation,
including ADOS, were included in this analysis. Psychotropic
medication use was established by both parent and clinician
report at entry into the registry.

Results:

Medication information was available for 2,053 children. Of
these, 582 (28%) were on at least one psychotropic
medication. Commonly prescribed drugs included stimulants,
serotonin reuptake inhibitors, and second generation
antipsychotics. Twenty percent (20%) of the children without a
previous diagnosis of ASD were on psychotropic medications
versus 36% with a prior diagnosis of ASD (p-value < 0.001).



Children receiving Medicaid had a higher, yet not statistically
significant, rate of being on psychotropic medications
compared to children on other public types of insurance or
private insurance (private insurance — 28%; public insurance —
28%; Medicaid — 32%; p-value = 0.09). A higher percentage of
older children are exposed to these medications (42% no
previous diagnosis and 57% previous diagnosis). Very few
children under the age of 3 were taking psychotropic drugs
(2%). Of the 347 children with medication data and a comorbid
diagnosis of ADHD, bipolar disorder, obsessive compulsive
disorder, depression or anxiety w, 230 (66%) are on at least
one psychotropic medication. The percentages of children on
psychotropic medications by diagnosis are as follows: ADHD -
65%; OCD - 46%; Anxiety - 49%: Bipolar - 33%; Depression -
41%. If a child did not have a comorbid diagnosis (N=1,327)
their chance of being on a psychotropic medication was 16%.
If a child had only one psychiatric comorbidity, then their
probability of being on a psychotropic medication was 75%.
This increases as the number of comorbidities increases ( p=
0.014, Cochran-Armitage Trend test). Children with 2 - 4
comorbidities have an almost 90% chance of being on a
psychotropic medication.

Conclusions:

: Overall use of psychotropic medication in this ASD population
is lower than prior descriptions from other datasets.
Psychotropic medication use is frequently initiated prior to a
formal diagnosis of ASD. Comorbid psychiatric conditions
greatly increase the likelihood of use of psychotropic
medications, suggesting that such individuals present with
much more challenging behaviors.

Support from ATN-CRT-07-02 (Autism Speaks) and
UA3MC11054 (MCHB).

105.107 107 Food Dyes, Behavior, and Autism: Does What
Children Eat Color Behavior?. S. L. Hyman*, C.
Hannum2, B. L. Schmidt?, J. Foley? and P. A. Stewart?,
(1)University of Rochester School of Medicine, (2)SUNY
Upstate Medical University, (3)University of Rochester

Background: A common dietary modification used by families
with and without autism spectrum disorders (ASD) is the
removal of artificial food dyes and preservatives based on
studies that suggest these additives increase hyperactivity in
children (Mc Cann et al, 2007; Schrab, 2004). To date no
studies have investigated this association in children with
ASDs.

Objectives: The purpose of this study was to examine the
association of ingestion of artificial food dye by children with
ASD with parent report of symptoms of ADHD, sleep problems,
and repetitive behaviors.

Methods: The prospective three-day food records of 25 children
from Rochester participating in a larger study examining the
diet and nutritional status of children with ASD were studied.
Exposure to food dyes was quantified by number of exposures
based on examination of the ingredients of all foods and
beverages recorded in the food records. Behavior was
quantified by the parent rating scales collected for the larger
study: the Children’s Sleep Habits Questionnaire (CHSQ), the
Child Behavior Checklist (CBCL), and Repetitive Behavior
Scale - Revised (RBS-R).

Results: Five of the children (20% of the sample) did not ingest
any food dyes during the three-day record either because of a
dye free diet or secondary to ingestion of a gluten free diet. Of
the remaining 20 children, the exposure to artificial food dye
ranged from 1 food exposure to 50 food exposures over the 3
days of recording. There was no correlation between artificial
food dye exposure and ADHD or externalizing symptoms on
the CBCL or repetitive behavior on the RBS-R in the 20
children who ingested artificial food dyes. Modest to moderate
correlations (r=0.75, 0.68) were found for ingestion of yellow 6
specifically and for ingestion of all yellow artificial coloring and
total score on the CSHQ.

Conclusions: Limitation or elimination of food dye is a common
dietary intervention in children with ASD. It is possible that the
children whose families had already eliminated artificial food
dyes did so because of observable behavioral responses and
this would not have been detected in this study. Rating scales
suggest that further examination of sleep disturbance and
yellow food dye exposure might be warranted. Prospective data
from a double blind, placebo controlled study would be
necessary to determine if there might be an association
between artificial food dye intake and hyperactivity, repetitive
behaviors, or sleep.

The authors thank the Autism Treatment Network (ATN) for the
use of the data collected as part of the ATN; a program of
Autism Speaks. Further support was from a cooperative
agreement (UA3MC11054) from the US Dept of Health and
Human Services, health Research and Service Administration,
Maternal and Child Health Research Program to
Massachusetts General Hospital and to the National Center for
Research Resources(NCRR) UL 1RR024160



105.108 108 Frequency of and Treatment Approach Used for
Problem Behaviour and Mental Health Issues In
Children with Severe DD with or without ASD. E. K.
Cooper*!, A. Perry', J. A. Weiss' and R. Condillac?,
(1)York University, (2)Brock University

Background:

In addition to impairments in cognitive ability and adaptive
skills, individuals diagnosed with Autism Spectrum Disorder
(ASD) and/or a developmental disability (DD) often also exhibit
different problem behaviors (e.g., self-injurious, stereotyped,
aggressive or destructive behaviors) and/or mental health
issues. Given the potential consequences of these behaviors
for both the individual and their family, it is important that
individuals receive treatment (e.g., participation in behavioural
programs, medication) to reduce the frequency and/or intensity
of such behaviors. Although formal behavioral methods have
been shown to be most effective, there is some evidence to
suggest that informal behavioral strategies (Feldman et al.,
2004) and alternative approaches (e.g., diets, expressive
therapies) (Green et al., 2004) are often used.

Objectives:

The purpose of the current investigation was to: 1) document
the frequency of four types of behavioral/mental health issues
(aggression, self-injury, stereotypy, and mental health issues
such as anxiety, depression) among individuals with ASD and
DD or DD alone; 2) examine the treatment methods used to
treat each type of problem behavior/mental health issue in the
above two diagnostic groups; and 3) explore the relationship
between each type of problem behavior/mental health issue
and the individual's age, gender, diagnosis, and adaptive skill
level.

Methods:

This project is part of GO4KIDDS (Great Outcomes for Children
Impacted by Severe Developmental Disabilities), a CIHR
Emerging Team Grant about the health, well-being, and social
inclusion of school-aged children across Canada with severe
DD. One aspect of GO4KIDDS is a nationwide survey that
includes information regarding adaptive skills, behavioral
concerns, and treatment methods. Participants currently
consist of 80 parents raising children, between 6 and 18 years
of age, with ASD and DD or DD alone. Additional participant
data continue to be collected. Participants from the partial
sample completed the GO4KIDDS Basic Survey.

Results:

Preliminary results indicated that 85% of the children in the
sample were demonstrating some form of behavioral problem
and/or mental health issue. A greater proportion of children
with diagnoses of ASD and DD demonstrated problem
behaviors and/or mental health issues compared to children
with diagnoses of only DD. As well, a greater proportion of
children with both ASD and DD received treatment than
children with DD alone. Interestingly, informal behavior
programs are noted by parents to be the most frequently used
form of treatment for problem behaviors and/or mental health
issues. Further data analysis incorporating the additional
participants is underway, and examines predictors of treatment
choice.

Conclusions:

Findings are consistent with research that shows that
individuals with ASD and/or DD present with a variety of
problem behaviors and/or mental health issues. Despite
research that has demonstrated that formal behavioral
programs are the most effective, the most frequent form of
treatment used within this sample was informal. These findings
have important implications for service providers and policy
makers. Understanding what factors lead parents of children
with severe DD to choose specific treatment options is critical if
we are to work with families to ensure that treatments that are
accessed are in line with empirically supported practices.

105.109 109 Identifying Therapeutic Mechanisms with
Intervention Studies. T. Charman*!, A. Pickles?, J.
Green3, H. McConachie?4, C. R. Aldred® and .. The PACT
Consortiumd, (1)Institute of Education, (2)Institute of
Psychiatry, King's College London, (3)University of
Manchester, (4)University of Newcastle

Background: While the current focus is on identifying effective
treatments the understanding of treatment mechanisms is
crucial to development and improvement of those treatments.
The traditional methods of Baron, Judd and Kenny (BJK) for
assessing treatment mediation are helpful but require
assumptions to be made about the absence of confounding
and reverse causation between mediator and outcome that are
hard to justify. Where confounding and reverse causation
exist, for example where within a caregiver training program
changes in a child’s symptoms and behaviour influence a
caregivers behaviour, mistaken conclusions may be being
drawn.

Objectives: We describe how randomisation can be exploited to
construct “instruments” that moderate the effect on the
mediator which in turn allow us to estimate the extent of



treatment mediation in a way that does not suffer from such
bias. We illustrate the application of these methods using the
PACT trial, the largest formal RCT of a parent based
intervention for autism (Green et al, 2010, The Lancet).

Methods: We consider a range of candidate instruments that
exploit the range of baseline variables available in PACT that
might influence the extent of response to treatment of the first
target mediator, parental synchrony. We examine the strength
of the available instruments and compare the estimates of
mediation obtained using this new methodology to those from
the traditional BJK approach. We illustrate the use of model
averaging.

Results: We examine a range of instruments based around
potential variations in quality of therapy, parent compliance and
engagement, and child characteristics. The range of estimates
of mediation that we obtain is considerable and the relatively
wide confidence intervals we obtain reflect our difficulty in
finding strong instruments. We suggest using a model
averaging method as a means of synthesizing the estimates to
obtain a single overall conclusion.

Conclusions: The need to exploit intervention studies to the full
as a means of achieving incremental progress in the
development of treatments is clearly essential. Understanding
treatment mechanisms is a key part of that process. While the
limitations of the BJK approach to the analysis of mediation is
becoming increasingly well known, and more sophisticated
methods for their analysis are being developed, we will need to
enhance the design and measurement protocols of studies in
order to increase the power of these methods to deliver clear
answers. In the meantime the new methods provide valuable
guidance for a sensitivity analysis, may give some indication as
to the extent of bias when using the BJK method, and can be
blended with BJK estimates using model averaging.

*PACT Consortium members: Sam Barron, Barbara Barrett,
Karen Beggs, Katy Bourne, Sarah Byford, Julia Collino, Ruth
Colmer, Anna Cutress, Tori Houghton, Patricia Howlin, Kristelle
Hudry, Ann Le Couteur, Sue Leach, Dharmi Kapadia, Kathy
Leadbitter, Wendy MacDonald, Sarah Randles, Vicky Slonims,
Carol Taylor, Kathryn Temple, Lydia White

105.110 110 Medication Use In Students with Autism
Spectrum Disorders Attending a Nonpublic Special
Education Program: Implications for Classroom
Behavior. R. Church*, D. Stone, P. A. Law and S.
Steppa, Kennedy Krieger Institute

Background: The number of children with Autism Spectrum
Disorders (ASD) has grown precipitously since the 1990s.

Students diagnosed with ASD present significant challenges to
classroom teachers. While previous studies have described
patterns of psychotropic medication use in children with ASDs,
none have focused on the school setting or the implications for
classroom behavior management. The Kennedy Krieger
Institute, known for its autism research and education
programs, operates the largest nonpublic school in Maryland,
serving over 400 students with disabilities in grades PreK - 12.
Such schools provide a specialized environment in which to
measure and describe current practices that have broad
implications for all school settings. A research committee was
established to identify potential areas of study related to the
importance of having accurate and updated information
regarding medications taken by students that may impact their
daily academic and behavioral classroom performance.

Objectives: Our objective was to describe use of psychotropic
and non-psychotropic medications by students attending the
Kennedy Krieger School, and to investigate associations
between such use and student’s disability status, graduation
pathway (diploma vs. certificate), sex, race, age, and grade
level.

Methods: This sample included 468 students, aged 5 to 22
years, who attend The Kennedy Krieger School Programs in
Maryland, all with significant developmental concerns. Students
were classified into one of two groups: those with autism as
defined by the Individuals with Disabilities Education Act (IDEA)
and those with other disability codes. Medications were coded
by type (psychotropic vs. other). Multivariate regression models
were used to evaluate predictors of psychotropic and non-
psychotropic drug use. Data was maintained in a commercially
available student information database, PowerSchool.

Results: In all, 63% of students were taking at least one
psychotropic medication and 43% were taking at least one non-
psychotropic medication. Students with ASD were taking an
average of 1.3 psychotropic and 0.8 non-psychotropic
medications, while non-ASD students were taking an average
of 1.8 psychotropic and 1.2 non-psychotropic medications. Not
having ASD, higher grade level, Caucasian race, and being in
LEAP (a specialized program for lower functioning children with
ASD) were strongly correlated with greater psychotropic
medication use, while sex and graduation pathway were not.
Not having ASD was also strongly correlated with non-
psychotropic medication use, as was being Caucasian or being
in the LEAP program, while grade level, sex, and graduation
pathway were not. All positive correlations were above p<0.05.



Conclusions: Data show that an overwhelming number of
students attending a nonpublic school are prescribed
psychotropic medications. It is interesting to note that, while
psychotropic medication use increases with age, non-
psychotropic medication use does not. Patterns of medication
use were identified that may influence the practice of school
administrators. Results demonstrate that further investigation of
medication use among older, lower functioning students with
ASD is warranted. Findings suggest that the impact of
pharmacological interventions on student achievement for
students with ASD merits further study.

105.111 111 Nutrient Intake and Supplement Use In Children
with Autism Spectrum Disorders: Do Multivitamins
Provide the Nutrients Consumed In Low Amounts?. P.
A. Stewart*!, B. L. Schmidt!, N. Lemcke!, N. Wixom', T.
Clemons?, R. Peck?, J. Foley' and S. L. Hyman?#,
(1)University of Rochester, (2) EMMES Corp, (3),
(4)University of Rochester School of Medicine

Background: Children with autism spectrum disorders (ASD)
often engage in selective eating patterns, yet little is known
about the adequacy of nutrient intake since many foods
consumed are highly fortified. Additionally, children with ASD
commonly take dietary supplements. It is unknown whether
these supplements enhance the nutrient profile or result in
excessive intake.

Objectives: To examine dietary intake and supplement use in
children with autism to determine nutrients of concern and
whether supplements enhance nutrient adequacy or result in
excessive intake.

Methods: NDSRO software was used to perform an interim
analysis of nutrient intake and supplement use on 126 three
day diet records of children with ASD aged 2-11ina
multicenter study of dietary behaviors and nutrition status.
Usual intake was compared to the IOM'’s Dietary Reference
Intakes (DRI) for age and gender. The percentage of children
meeting recommended nutrient intake levels and the
percentage consuming nutrients above the Upper Limit (UL)
from food alone were determined. The UL is the highest intake
level likely to pose no risk, above which the potential of adverse
effects increases. Nutrients provided by dietary supplements
were assessed and compared to the nutrients low in the diet
and to ULs for children.

Results: The chart below indicates DRIs were not met in many
participants for vitamin D, choline, potassium, and fiber and UL
was exceeded for sodium, niacin, and manganese from food
alone. Sixty-six percent of children were taking dietary

supplements, compared to 32% in the general pediatric
population and 62% in other children with chronic diseases.
Multivitamin/minerals were the most common dietary
supplements consumed followed by fatty acids and probiotics.
The supplement content was compared to dietary needs.
Ninety-seven % of the multivitamins used contained vitamin D,
while only 37% contained choline, 11% vitamin K, 8%
potassium and 0% fiber. The amount of potassium and choline
provided by supplements was far below the recommended
intake levels. Folate, niacin and vitamin A were nutrients in
supplements most likely to exceed the UL even before
including nutrients from food.

% Meeting DRI
Age n
Fiber  Potassium VitaminD Choline
(1-3) 33 2 2 10 30
(4-8) 79 1 0 10 20
(9-13) 14 1 0 16 13

Conclusions : Many children with ASD do not meet
recommended intakes for nutrients. Children who are selective
eaters may be better served by consultation with dietitians to
correct nutrient imbalances using food rather than with general
multivitamin use. When indicated, targeted supplementation
may avoid exceeding the UL while meeting the child’s
nutritional needs.

Acknowledgements: The data for the study were collected as
part of the ATN, a program of Autism Speaks. Further support
came from a cooperative agreement (UA3 MC 11054) from the
U.S. Department of Health and Human Services, Health
Resources and Services Administration, Maternal and Child
Health Research Program, to the Massachusetts General
Hospital and supported by the National Center for Research
Resources (NCRR) UL1RR024160



105.112 112 Positive Behavior Supports for 3 ASD Individuals
with Problem Behaviors Using Un-Prompted Differential
Reinforcement Strategy. A. R. Amraotkar*! and M.
Boman?, (1)Kelly Autism Program, Western Kentucky
University, (2)Kelly Autism Program at Western
Kentucky University

Background: Individuals with Autism exhibit impaired cognitive
processing, which may lead to delayed or underdeveloped
responses. Special Education extensively relies on using verbal
and visual cues to help process information. Differential
Reinforcement strategy of Applied Behavior Analysis focuses
on positive feedback in educating individuals with ASD and
could be a pioneer in skill acquisition for individuals with Autism
Spectrum Disorders (Karsten & Carr, 2009).

Objectives: To induce positive behavior changes and life-skills
acquisition in ASD individuals with problem behaviors using Un-
Prompted Differential Reinforcement strategy.

Methods: The population for this study consists of three non-
verbal individuals of different age groups and genders
diagnosed with ASD These individuals attend an after school
program at the Kelly Autism Program, Western Kentucky
University. Problem behaviors identified in all three were
targeted for gradual extinction. Six tasks, three involving life
skills and three involving behaviors, previously heard or seen
by participants have been included in the lesson plans for these
individuals. Tasks are being facilitated by trained professionals
from Exceptional Education & allied majors by applying the
guidelines of Un-Prompted Differential Reinforcement strategy
using Positive Behavioral Supports with the help of High Autism
Interest objects which stimulate individuals to accomplish tasks
and achieve their goals (Sasson, Turner-Brown, Holtzclaw,
Lam, Bodfish, 2008). Documentation has been collected
regarding the type of tasks administered and performance
graphs of all participants. Functional Analysis & Screening Tool
(FAST), developed by the Florida Center on Self-Injury (2002)
and Behavioral Observation Frequency Recording, Caveland
Educational Support Center were used to perform frequency
analysis of problem behaviors. Positive Behavioral Support
(PBS), developed and updated based on consecutive
assessment report, has been implemented successfully.

Results: All the participants exhibited positive changes in at
least two tasks from each category. Behavior changes (e.g.,
respecting personal space) were quick to occur, while skills
(e.g., tying shoe lace) developed later. Frequency of targeted
problem behaviors reduced by 30% over a period of 2 months.

Conclusions: This strategy was effective in bringing the desired
positive changes in skills & behaviors of individuals diagnosed
with Autism Spectrum Disorders, which was evident from a
reflection on their improved academic, communicative and
social interactions.

105.113 113 Problem Behaviour Associated with Behavioural
Inflexibility. N. D. Ollington®,

Background:

A lack of behavioural flexibility; that is an insistence on
sameness or resistance to change, is one of the key features of
autism. A lack of behavioural flexibility is often associated with
problem behaviour. Disruption or minor changes in the
environment may produce frustration, causing the child to act
out. Although this type of behaviour is commonly observed in
typically developing children, it has usually abated by around
five years of age. In individuals with autism however, the
behaviour may remain well into the adult years.

Objectives:

Although the concept of behavioural flexibility has emerged as
an important topic in autism research, there is still a great deal
of work to be done in order to understand its purpose for the
child for intervention planning, and also in terms of diagnosis
and to establish a cohort for treatment. The study aimed to
empirically explore theories of motivation and adaptive
functioning in order to establish a better understanding of the
phenomenology of problem behaviour associated with
behavioural inflexibility.

Methods:

Forty three parents of 2 to 10 year old children with an Autism
Spectrum Disorder and typically developing controls were
recruited from Victoria and Tasmania through a number of
schools and child care centres, Autism Tasmania and the
Autism Victoria ‘Get Involved’ database. Parents completed
eight assessments of motivation and behaviour. Data for
adaptive behaviour function is currently being collected via
interview.

Results:

Data will be presented on a number of indicators of problem
behaviour associated with a lack of behavioural flexibility in
children with ASD and typically developing children.
Associations between diagnosis, adaptive functioning,
characteristics, behaviour and motivation will be explored.

Conclusions:



The findings of this research provide important information
pertaining to the functional aspects of sameness behaviour for
children with autism that may be used to guide future
intervention, particularly in replacing maladaptive behaviour
with more adaptive and appropriate behaviours that serve the
same function.

105.114 114 Restricted and Repetitive Behaviors and Interests
as Reinforcement. J. Hine*', B. Barger? and J.
Campbell3, (1), (2) The University of Georgia,
(3)University of Georgia

Background: The presence of repetitive and restricted interests
and/or behaviors (RRIB) is a core diagnostic symptom of
Autism Spectrum Disorders (ASD). To date, most of the
interventions regarding RRIB in the single-subject design
literature have sought to diminish these behaviors in individuals
with ASD. A small segment of the literature regarding RRIB,
however, has sought to use the reinforcing properties of RRIB
in order to shape the behaviors of individuals with ASD in a
therapeutic direction.

Objectives: Review the single-subject design literature
regarding the use of RRIB in either antecedent or consequence
based interventions for children with ASD. Organize the
literature according to interventions aimed at (a) increasing
appropriate behaviors (e.g., Language/communication, social,
engagement, compliance, academics,. etc.) or (b) decreasing
aberrant behaviors (e.g., problem behaviors, self-injurious
behavior, stereotypy, etc.). Description of intervention
procedures including but not limited to use of differential
reinforcement, noncontingent reinforcement, extinction,
punishment, and other reinforcement-based strategies. Provide
information regarding future research directions using RRIB as
an intervention strategy.

Methods: Electronic, ancestral, and expert nomination
searches were performed to locate studies. Only studies
published in peer reviewed journals, whose primary language
was English, were considered. This resulted in 13 studies
published between 1978 and 2007. Authors address the
following information: (a) proportion of studies using antecedent
or consequent based interventions; (b) proportion of studies
addressing increasing appropriate behaviors or decreasing
problem behaviors,(c) comparison of RRBI interventions to
others, (d) internal validity, (e) generalizability, and (f) choice of
target children.

Results: Preliminary results show that seven of the thirteen
(53.8%) interventions incorporated a consequence based
intervention and six (46.2%) incorporated an antecedent based

intervention. Six studies reported data addressing increasing
social/communication skills, four studies report data addressing
decreasing negative behaviors, and seven studies report data
addressing increasing correct responding of children with ASD.
Three studies reported data addressing two behavior areas.
Seven studies compared RRBI interventions to other
interventions with support generally found for the RRBI
intervention. Studies were variable in regards to the strength of
internal validity and generalizability of findings. To date, no
study has reported data on children with ASD whose reported
diagnostic battery includes well validated measure (e.g., Autism
Diagnostic Observation Schedule; ADOS). Further results will
summarize participant/setting characteristics, measurement
procedures, assessment strategies, design/validity issues, and
effects.

Conclusions: The use of the RRBI as a reinforcement tool for
shaping the behaviors of children with ASD is an underexplored
area in the SSD literature. The handful of studies published to
date indicates that RRBI may be used in consequence- and
antecedent-based interventions to increase desired behaviors
and decrease inappropriate behaviors in this population. Future
studies should address the ability of RRIB-based interventions
to facilitate generalization and/or maintenance of target
behaviors as well as fading procedures to increase participants’
response to more naturalistic reinforcers.

105.115 115 Side Effect Monitoring of Children with ASD
Prescribed Second Generation Antipsychotics (SGAS).
L. Cole*, R. Panzer?, D. Treadwell-Deering?, R.
McCoy#, A. M. Reynolds?, E. Anagnostous, D. Johnson’,
R. A. Vasa® and D. L. Coury®, (1)University of
Rochester, (2)Autism Treatment Network, (3)Texas
Children's Hosptial, Baylor College of Medicine,
(4)OHSU, (5)University of Colorado Denver,
(6)Bloorview Research Institute, University of Toronto,
(1) EMMES, (8)Kennedy Krieger Institute, (9)Nationwide
Children's Hospital

Background: Psychotropic medications, particularly SGAs, are
prescribed frequently to children with autism spectrum
disorders (ASD), with two (Risperidone and Aripiprazole) being
FDA approved. Risks of metabolic, neurologic, and cardiac
side effects appear to be increased with young age, autism,
intellectual disability, polypharmacy, and longer treatment
duration. Although a consensus conference suggested
metabolic monitoring standards, rates of monitoring are low and
guidelines for cardiac and neurologic monitoring have not been
established.



Objectives: This study investigates the monitoring practices of
clinicians prescribing SGAs to children with ASD, compares
metabolic monitoring practices with recommended standards,
and describes cardiac and neurologic monitoring practices.

Methods:

Fifty two clinicians from the 14 Autism Treatment Network
(ATN) sites were asked to complete an online survey on SGA
prescribing and monitoring. Metabolic monitoring practices
were compared to 2004 consensus conference
recommendations: 1) Baseline personal/family history review,
BMI, blood pressure, serum glucose and lipids, 2) quarterly BMI
monitoring, 3) yearly glucose and BP, and 4) lipids every 5
years. Because no standard of care exists for monitoring of
cardiac or neurologic risks, current clinician practices were
described.

Results:

Responses were received from 31 clinicians, 23 of whom
prescribe SGAs, including child neurologists, developmental
pediatricians, nurse practitioners, and child psychiatrists.
Metabolic monitoring: of those who prescribe SGAs, 70%
obtain personal and family history to assess metabolic risks
prior to treatment, 74% assess baseline growth parameters (Ht/
Wt/BMI) and 70% monitor them at least quarterly during
treatment. Glucose is measured by 26% and lipids by 30% at
baseline, while 61% monitor glucose at least annually and 64%
monitor lipids at least every 5 years, with most monitoring
yearly or biannually. Cardiac monitoring: Personal/family
history for cardiac risk factors is assessed by 70% at baseline;
blood pressure is checked by 65% at baseline and by 65% at
least annually. Neurologic monitoring: At baseline, 65%
perform a neurologic exam and 39% perform a standardized
movement disorder evaluation. During treatment, 65%
perform/order a neurologic exam quarterly and 48% perform a
movement exam monthly to semi-annually. Lastly, many
clinicians routinely order additional tests prior to or during
treatment, including ECG [9%)], CBC [26%], HgA1C [17%],
serum insulin [13%], LFT [39%)], and prolactin level [9%)].
Additional data from clinics not affiliated with this network will
be presented.

Conclusions:

In this initial study, metabolic monitoring rates were higher than
has been reported in other studies. This may be a function of
quality improvement in the ATN. More clinicians monitored
regularly for metabolic and cardiac side effects than for
neurologic side effects. Recommendations for monitoring of

neurologic and cardiac side effects in pediatric populations are
needed, as are studies documenting efficacy of the current
metabolic monitoring recommendations in children with ASD.

Support from ATN-CRT-07-02 (Autism Speaks) and
UA3MC11054 (MCHB).

105.116 116 Single Case Design and Growth Curve Analysis
of An Intervention to Promote Joint Attention for
Toddlers with ASD. S. Odom*, H. Schertz2 and K.
Baggett?, (1)University of North Carolina, (2)Indiana
University, (3)University of Kansas

Background: For infants and toddlers with ASD, joint attention
and social communication with caregivers is often delayed or
nonexistent. The Joint Attention Mediated Learning
Intervention (JAML, Schertz & Odom, 2007) has been
developed to support family members’ use of strategies that
promote joint attention. In a sequential fashion, caregivers and
intervention coordinators plan activities that promote two
foundational behaviors (Focusing on Faces and Turn Taking)
that lead to subsequent intervention emphasis on Responding
to and Initiating Joint attention (RJA and IJA respectively). The
purpose of this study was to examine the systematic replication
of slight variations of JAML through multiple single case design
(SCD) demonstrations and to explore an analytic strategy that
would use growth curve analysis to examine aggregated SCD
data across participants.

Objectives: To examine (a) the application of growth curve
modeling to the aggregation of SCD replications of JAML and
(b) the efficacy of the JAML for promoting initiating joint
attention for toddlers with ASD.

Methods: Seventeen toddlers with ASD between the ages of
15-30 months and their caregivers participated in this study.
Intervention coordinators delivered the JAML intervention in the
families’ homes. For the first eight families, the intervention
consisted for four phases that corresponded to the four target
behaviors noted previously (FF, TT, RJA, IJA). For the
subsequent 9 children and families, the RJA and IJA phases
were combined, so that the intervention consisted of three
components (FF, TT, and RJA/IJA). Children and families were
video recorded during weekly 15-minute play sessions in their
homes, and the four target behaviors noted previously were
coded. For the first set of children/families, a multiple baseline
across four behaviors was conducted, and for the second set
of 9 children/families a multiple baseline design across three
behaviors (FF, TT, and RJA/IJA) was conducted.

Results: For the eight children in the first set, data were plotted
on a four-tiered multiple baseline design graph. For each tier of



the graph, four growth curve models were run (linear, binary,
cubic, and quadratic), with the cubic model accounting for the
most variance. While variability existed in data, curves
revealed acceleration in target behaviors that approximated to
the range of onset dates of the interventions. Importantly, IJA
displayed a marked acceleration at the end of the intervention.
Similar patterns of growth curves occurred for the second set
of 9 children with ASD.

Conclusions: A problem with conducting a large number

of systematic replications of SCD demonstrations is concisely
summarizing the results. This study reviewed that growth curve
modeling may be a feasible procedures for displaying summary
data of SCD replications. The replications, as a group,
revealed that the intervention produced increases in IJA for
very young children with ASD.

105.117 117 The Effect of Brief Workshop of Pivotal Response
Teaching on Therapists Skills for Children with Autism
Spectrum Disorder. A. Kondo* and J. Yamamoto, Keio
University

Background: Applied behavior analysis (ABA) has contributed
to a lot of successes in early intervention for individuals with
autism (Smith, et al., 2000). While focusing on various
behaviors, pivotal response training (PRT) maximizes the
opportunities of receiving reinforcers in naturalistic conditions
by keeping higher motivation level (Koegel & Koegel, 2006). In
order for the PRT to be used to parents and therapists widely, it
is necessary to examine the effect of staff training
(Suhrheinrich et al., 2007).

Objectives: We examined the effects of a five-hour-intensive-
staff-training on two therapists and on a child with autism
spectrum disorder (ASD) in a therapy session.

Methods: Participants were two female student therapists in a
graduate school, and a boy with ASD (3 years and 9 months).
In pre-assessment and post assessment phase, we video-
recorded the behavior of each therapist and the child for 10
minutes. Then, therapists evaluated themselves about
techniques of interaction with the child. In workshop phase, a
five-hour workshop was conducted. It covered the basic
knowledge of ABA and role-play sessions of 10 PRT
techniques during a play condition. Before and after the
workshop, a quiz was given to the therapists in order to
evaluate the acquisition of ABA and PRT knowledge.
Dependent variables were 1) the quiz score of the therapists’
basic knowledge and skills for ABA and PRT, 2) their self-
evaluation score, and 3) units of interactions of the therapist

and the child in a play situation. We digitized therapist-child
interactions from recorded video, and conducted 10 seconds
interval-recording to analyze the time series relations on
“antecedent stimulus (A) — behavior (B) — consequence (C).”
The interactions were coded as A-B unit (the child responded
within five seconds after the therapist delivered the antecedent
stimulus), and B-C unit (the therapist delivered a reinforcer to
the child within three seconds). A-B-C unit targeted only to the
following three-term unit: when the child responded within five
seconds after the therapist’s delivery of the stimulus, she
reinforced him within three seconds after the occurrence of his
response.

Results: The quiz scores between before and after the
workshop showed the improvement for both therapists (40.0 to
81.4% and 61.4 to 88.6%, respectively). Therapists’ self-
evaluation scores between pre and post workshop also showed
improvement (out of 50 points: 25 points to 33, and 22 to 40
points, respectively). Analyses of the video recording showed
the improvement of: each therapist's interaction with a child
(3.3 t0 6.7 times per session and 0.0 to 10.0 times per session,
respectively), the child’s eye contacts (3.3 to 18.3 times per
session and 1.7 to 16.7 times per session, respectively), and
the A-B-C unit (6.7 to 16.7 times per session and 1.7 to 18.3
times per session, respectively).

Conclusions: The current study indicated that even a relatively
short PRT workshop could improve knowledge of early
intervention, self-evaluation, and early intervention skills of
therapists. It also indicated that the time series analyses of A-
B, B-C, and A-B-C were effective units to objectively evaluate
the efficacy of early intervention.

105.118 118 The Parent Treatment Preference Questionnaire
(PTPQ): Evaluation of a New Tool to Assess Attitudes to
Interventions. S. N. Grondhuis*!, C. A. Farmer2, M. G.
Aman3 and E. Butter4, (1) The Ohio State University,
(2)Nisonger Center, (3)Ohio State University,
(4)Nationwide Children's Hospital

Background: In most cases, a patient has agency to make
decisions about the treatment plan they undergo when they
receive a psychiatric diagnosis, but not when the patient is a
child. Children, particularly those with developmental
disabilities, defer to their parents or caregivers. There is ample
evidence that parental views, on both the diagnosis and the
treatment options available, influence where and when they
pursue treatment for their child.

Objectives: The PTPQ was developed to assess parental
attitudes about pharmacotherapy and behavior interventions as



well as parental willingness to actively participate in a given
intervention. Such a scale would be useful o clinicians in
determining the treatment(s) that are most preferred by the
family, which may then the highest rates of compliance.

Methods: 122 PTPQs were completed by the parents of
children enrolled in a study of combined treatment with a
pharmacologic agent and parent management training. Each
child had and autism spectrum disorder and significant problem
behavior. The data were entered into a polychoric correlation
matrix, which is recommended for interval or categorical data.
Exploratory factor analysis with maximum likelihood estimation
and oblique rotation was used to obtain the best factor
structure. The resulting subscales were correlated with
variables expected to support the validity of the subscale
scores.

Results: A two-factor model provided the best fit for the data.
ltems meeting the 0.35 loading threshold were adopted onto
the two subscales: “Feelings About Medication” and “Feelings
About Behavior Therapy”. Analyses demonstrated that the
RMSEA was “acceptable” according to established standards.
When compared to a measure of vignettes called “Treatment
Acceptability”, the Medication subscale (where higher values
represent more negative attitudes) was negatively correlated
with combined medicinal and behavioral therapy. The Behavior
subscale (where higher values represent more positive
attitudes) was positively correlated with combined medicinal
and behavioral treatment.

Conclusions: The scale appears to be accessing parental
thoughts about the most common treatment options for persons
with disabilities: medication, behavior therapy, and the
combination. This is an encouraging result, particularly since
this is the first time the scale has been used. The sample size
was relatively small and there was relatively little variability in
PTPQ ratings, which may have affected the factor analysis.
Measures of buy-in or adherence to treatment would have been
welcome in determining the validity of the resulting structure.
However, the results do suggest that the scale is tapping
underlying attitudes held by parents, which should be
confirmed in a larger sample. Future research on the PTPQ
should explore additional items to “flesh out” the existing
subscales.

105.119 119 The Prevalence of Preference Displacement of
Leisure Items by Edible Stimuli In Children with Autism.
S. B. Clark*, N. A. Parks and N. A. Call, Marcus Autism
Center, Children's Healthcare of Atlanta, & Emory
School of Medicine

Background: The identification of preferred stimuli is a critical
aspect of successful treatment strategies for children with
autism. Preferred stimuli are frequently used to shape or teach
new adaptive behaviors or in programming to reduce
maladaptive behavior. The paired-stimulus (PS) preference
assessment developed by Fisher et al., (1992) constitutes one
commonly used assessment method for creating a hierarchy of
preferred items. In a PS, several stimuli are presented in pairs
and an observer records the number of times the individual
selects each item. Presentations are repeated until every item
has been presented in a pair with every other item. The item
selected most frequently is determined to be the most
preferred. Studies have indicated that individuals often select
edible stimuli instead of leisure items when compared during
preference assessments (DeLeon, Iwata, & Roscoe, 1997;
Bojak & Carr, 1999). This result suggests that edible stimuli
may serve as more effective reinforcers compared to leisure
items. However, the prevalence of displacement of leisure
items by edible stimuli with children with autism is unclear.
Additionally, the influence of reinforcer magnitude during a PS
and delays on displacement is unknown. That is, most
preference assessments present choices between one portion
of an edible item and an arbitrary duration of access to a
leisure item (e.g., 30 seconds). Displacement may be a product
of the relatively brief periods of access to leisure items.

Objectives: The purpose of the current investigation was to
examine the prevalence of displacement of leisure items in
children with autism, and to determine whether duration of
access to leisure items affects displacement.

Methods: In Experiment 1, 26 participants were exposed to
three PS assessments that evaluated edible stimuli, leisure
items, and the two combined. Results of the combined PS were
compared to those of the two separated assessments to
determine whether displacement occurred. In Experiment 2,
participants chose between edible stimuli that displaced leisure
items and the most preferred leisure item. The duration of
access to the leisure item was then systematically increased
across series to identify the point at which leisure items
became more preferred. That is, as the duration of access to an
item increases, a shift in preference to the leisure item
emerges.

Results: Results of Experiment 1 indicate that for 20 of the 26
participants (77.0%) the most frequently selected item was
food. Additionally, for 14 of the 26 participants (54.0%) the
three highest ranked items were edible stimuli. During
Experiment 2, the leisure stimulus eventually displaced all of
the edible stimuli following increases in duration of access.



Conclusions: The current study suggests that the displacement
of leisure items is common amongst children with autism.
Additionally, the displacement of leisure items by edible stimuli
during PS is likely influenced by the duration of access to the
leisure item. Thus, it is important for clinicians who may use
leisure items as reinforcers to consider the influence of
particular dimensions of reinforcement (i.e., magnitude) on
preference and reinforcer efficacy.

105.120 120 Treatment of Rigidity and Compulsion In a Child
with Autism: A Case Study In An Intensive Treatment
Center. N. M. Powell* and M. A. Shillingsburg, Marcus
Autism Center, Children's Healthcare of Atlanta, &
Emory School of Medicine

Background: The Diagnostic and Statistical Manual of Mental
Disorders—IV—Text Revisions (DSM-IV-TR) criteria for Autistic
Disorder highlights repetitive patterns of behavior as a major
qualitative characteristic of children with an autism spectrum
disorder. Clinicians who work with children with an autism
diagnosis often struggle with rigidity that may border on
compulsion in their clients. These rigid and restrictive patterns
of behavior often impact the quality of interventions as the
clinician is often compelled to modify their own behavior to the
child’s desires. When dealing with rigid behavior, it is
frequently seen as an “unavoidable characteristic” of autism
that cannot be altered and when attempts to alter the behavior
are made, significant problem behavior can emerge.

Objectives: This study aimed to examine rigid and compulsive
behaviors in a child with autism and determine what strategies
may be successful in reducing these characteristics in an
intensive learning setting. The participant was rigid around the
manipulation or restriction of any materials that surrounded him
in the classroom environment or directly on his workspace. It
was the objective to gain the ability to move, withhold, and
restrict these items when necessary during instruction time.

Methods: The dependent variables were screaming and
aggression. Before each session, the participant was allowed
to choose items to bring to his work station. In session, these
items moved from the work space or removed from sight.
Initially, the participant was rewarded for the absence of
screaming during brief intervals of item restriction. The
intervals of restriction were gradually lengthened and the
participant was required to tolerate longer and longer delays
before the items were returned to his control. Gradually
instructional demands were faded back into the work session.
An ABAB reversal with a Changing Criterion design was used
to evaluate treatment effects.

Results: Screaming was reduced by greater than 80% of
original levels and instructional demands were successfully
faded into the session. The participant tolerated his items being
removed and controlled by the therapist during instruction.

Conclusions: These results indicate that the extensive
restrictive and rigid behavior of a child with autism is a behavior
that can be modified. Addressing rigid behavior emitted by
children with autism is of significant value, particularly in
intensive treatment settings or academic arenas, due to the
necessity of controlling the environment in which the child is
learning.

105.121 121 Unmet Need for Autism Treatment: Variation by
State Prior to Autism Insurance Reform. L. A. Bilaver*,

Background:

Early treatment for autism relies heavily on the use of speech
and behavioral therapies. National data has found that children
with autism spectrum disorder (ASD) are significantly more
likely to have unmet health care needs and to live in families
reporting greater financial burden and medical expenditures
compared with other children (Kogan et al., 2008; Liptak et al.,
2006). Itis unknown to what extent the unmet health care
needs are specifically associated with unmet need for autism
therapies and how unmet needs vary by state. This question is
particularly important to answer empirically given efforts to
enact health insurance reform around autism at the state level.

Objectives:

The purpose of this analysis is to use existing national data to
measure the association between a parental report of ASD and
unmet need for speech, occupational, and physical therapy. In
addition, the association is examined by insurance type and
state. The data will present a nationally representative picture
of U.S. children in the period prior to the enactment of any state
autism insurance reform laws.

Methods:

Weighted logistic regression is used to measure associations in
the National Survey for Children with Specially Health Care
Needs (NS-CSHCN), 2005-2006. The subpopulation examined
in this analysis includes all children age 3 and older whose
parent indicated the need for speech, occupational, or physical
therapy in the survey screener. All analyses accounted for the
complex sampling design of the survey.

Results:



Within the subpopulation, 1,457 children had parent-reported
ASD compared with 4,817 children without ASD. 85% of
children with parent reported need for speech, occupational, or
physical therapy received services (95% confidence interval
(CI), 84%, 89%). After controlling for an array of potential child
and family-level confounders, children with ASD had 0.76 times
the odds of receiving needed speech, occupational, or physical
therapy compared with children without ASD (p<0.077, [Cl,
0.56, 1.03]). Controlling for the type of health insurance had no
substantive effect on the adjusted odds ratio, and there were no
significant interactions between insurance type and ASD.
There was some variation by state in the prevalence of
receiving needed therapies. Estimates ranged from only 66%
receiving needed therapy in Arizona (Cl [55%, 77%)]) to 94% in
North Dakota (CI [89%, 995]). While the NS-CSHCN is
powered to provide state level estimates overall, specific
subpopulations may not have adequate power to detect
differences. In regressions of ASD status on receipt of needed
therapy by state, only four states had statistically significant
odds ratios (p<.1). In each of the four states, children with ASD
had lower odds of receiving needed therapy compared with
children without ASD.

Conclusions:

National data indicate that children with ASD are less likely to
receive needed therapy services than children with parent
reported need without ASD. While the majority of special
needs families needing therapy report that they receive
therapy, there is some significant variation by state. The NS-
CSHCN could be used to evaluate the impact of insurance
reform in the future.

105.122 122 Use of a Token Economy to Treat Vocal
Stereotypy In a Boy with Autism. M. A. Shillingsburg*",
J. E. Lomas?and D. W. Bradley', (1)Marcus Autism
Center, Children's Healthcare of Atlanta, & Emory
School of Medicine, (2)Louisiana State University

Background: A core feature of autism is repetitive,
nonfunctional behavior. A common form of this includes loud
vocalizations referred to as vocal stereotypy. Although vocal
stereotypy usually does not cause harm to the individual or
others, it can be impairing to social, academic, and adaptive
functioning. Vocal stereotypy can result in social isolation and
placement in a more restrictive academic setting.
Consequently, children with autism who engage in loud vocal
stereotypy are often prevented from participating in regular
education activities. Vocal stereotypy may be automatically
reinforced by the sensations that it generates in the individual.
Previous research on the treatment of automatically maintained

vocal stereotypy has shown that it can be treated. However,
many of the treatment options may not be feasible in the
everyday environment. For example, research has shown that
vocal stereotypy reduces when individuals engage in a
preferred activity, such as listening to music, and subsequently
lose access to the activity contingent on vocal stereotypy.
However, this intervention is entails allowing constant
engagement in preferred activities leaving no time for academic
and daily living tasks. Thus, there is a need for data
demonstrating successful treatment of vocal stereotypy that will
easily transition to the everyday environment.

Objectives: The purpose was to examine the effects of a
treatment package used to treat automatically reinforced vocal
stereotypy in a child with autism without interfering with
academic instruction or other daily activities.

Methods: Carl, a 12 year-old male with autism, exhibited loud
vocal stereotypy which resulted in a more restricted classroom
placement than his level of functioning required. The use of a
Token Economy plus Response Cost (TE+RC) arranged to
allow for inclusion of academic instruction was implemented.
Access to the computer was identified as the reinforcer. During
baseline, attempts to access the computer were blocked and
there were no programmed consequences for vocal stereotypy.
During treatment, tokens were earned for the absence of
screaming for a specified time period. Additionally, tokens
were lost contingent upon vocal stereotypy. The required
number of tokens to access reinforcement, the length of the
reinforcement interval, and the length of the specified time with
no screaming were all gradually increased simultaneously. The
terminal goal was 30 min of academic instruction required to
access 5 min of reinforcement.

Results: During baseline Carl engaged in high and stable rates
of vocal stereotypy (M = 10.3 RPM). During TE+RC, vocal
stereotypy dropped to zero levels (M = 0.5 RPM). When
baseline was repeated, rates increased (M = 2.1 RPM). When
TE+RC phase was repeated, rates of vocal stereotypy
remained at near zero levels. The token requirement increased
from 1 to 15, the length of the DRO interval increased from 10 s
per token to 116 s per token resulting in a 29 min work interval.
The reinforcement interval increased from 1 minute to 5
minutes.

Conclusions: The token economy package was successful at
reducing vocal stereotypy while allowing for everyday activities
to continue.

105.123 123 Using the ADOS Severity Metric to Evaluate the
Trajectory of Students with ASD In a Large Public



School District. C. M. Harker*!, E. M. Reisinger!, S.
Shin'and D. S. Mandell2, (1)University of Pennsylvania,
(2)University of Pennsylvania School of Medicine

Background:

Though intended as a categorical diagnostic tool, there is an
increasing trend in autism research to use the Autism
Diagnostic Observation Schedule (Lord et. al 2000) as a
severity and outcome measure. In response to the growing
need for a measure that would allow for longitudinal
comparisons of symptom severity within the same individual,
Gotham et al. (2009) developed a severity metric, allowing for
across-module and cross-age comparisons. To date, however,
this severity metric has been used only for long-term
comparisons, not for periods of time generally used to test
interventions. If the metric is sensitive to change over relatively
short periods of time, such as an academic year, it would have
important implications for its use as an outcome measure in
intervention studies.

Objectives:

To examine the utility of the ADOS severity metric as a
measure of trajectory of students with ASD in a large public
school district.

Methods:

The sample included 225 students from 49 kindergarten-
through-second-grade autism support classrooms in a large,
urban school district who were participating in a study of a
classroom-based autism intervention. Students were assessed
at the beginning and of the academic year using the ADOS
Modules 1-3, depending on their language ability. Trajectories
of the group were calculated using the ADOS severity metric.
Growth mixture modeling was used to examine whether
children could be empirically classified by their change in
ADOS score. These groups were then compared based on
their change in other outcome measures used in the study.

Results: Analyses are ongoing and will be completed by the
time of the conference. Preliminary results suggest that
children vary greatly in their change in ADOS score over the
course of the academic year. Changes in scores correlated
moderately with other outcome measures.

Conclusions:

Preliminary results suggest that the ADOS severity metric may
be a useful tool in evaluating intervention outcomes.

105.124 124 Validation of the Wing Subgroup Questionnaire
Using a Concurrent Operants Design. A. R. Reavis*, M.
A. Shillingsburg, C. N. Bowen, A. J. Findley and N. A.
Call, Marcus Autism Center, Children's Healthcare of
Atlanta, & Emory School of Medicine

Background: Several subtypes have been proposed to explain
some of the heterogeneity in ASD. These include Wing’s
subgroup paradigm that classifies individuals as aloof, passive,
active but odd, or typically developing based on the frequency
and quality of their social interactions (Wing & Gould, 1979).
Castelloe and Dawson (1993) adapted Wing's typology to
produce the Wings Subgroup Questionnaire (WSQ), which
based subtype on caregiver ratings. Concurrent operants
assessments are an example of a preference assessment
based on observation of choices. They have frequently been
used to assess relative preference for two simultaneously
available stimuli (Fisher et al., 1992). Concurrent operants
arrangements have been used to assess preference for
tangible items (e.g, toys), but have also been extended to
assess preference for non-tangible items, such as social
attention (Harding, 1999). A concurrent operants assessment
may be ideally suited to directly identify subgroups of
individuals with ASDs along Wing’s typology.

Objectives: The objective of this study was to directly assess
social subtypes using a concurrent operants assessment and
compare the results to those of the WSQ for each participant.

Methods: Participants consisted of children with an ASD and
their primary caregivers. Each caregiver completed the WSQ.
Next, each child participated in a concurrent operants
assessment in which preferences for social attention were
assessed based on allocation to different sides of a
symmetrical room. Throughout the analysis, the participant was
free to move about a room that was divided in half by a line on
the floor. If the participant stepped onto the same side of the
room as the experimenter, they received social attention in the
form of descriptive statements and joint play. Whenever the
participant was on the opposite side of the room, the
experimenter ignored them. Three different conditions were
used to evaluate preference for social attention. The
experimenter remained on the same side of the room
throughout the stay condition. During the chase condition, if the
participant chose the non-attention side of the room the
experimenter would switch sides and begin to deliver attention
after 30 s. Thus, aloof individuals had to continually switch
sides to avoid social attention. In the flee condition, if the
participant spent 30 s on the same side of the room as the
experimenter, the experimenter would switch sides and stop
delivering attention. Thus, active but odd or typically developing



individuals had to continually switch sides to maintain access to
social attention.

Results: All participants choices resulted in the clear
identification of a social subtype. However, correspondence
between WSQ and concurrent operants assessment was quite
low (25%) and statistically insignificant, with approximately half
of participants showing greater preference for social attention
than was suggested by the WSQ.

Conclusions: Although there was poor correspondence
between the concurrent operants assessment and WSQ, this
difference could well be explained by a variety of procedural
variations, including the use of novel therapists. However,
these results raise questions for future research about how best
to measure preferences for social attention in those with ASD.

105.125 125 Yoga and Autism. L. S. Nicholls*, National
Autistic Society

Background: The practice of Yoga in neurotypical children has
shown an increase in engagement in classroom situations
(Mclntyre et al 2003; Jones et al 2007; Schiffmann 1996). In
October 2009 a Scottish Government initiative funded a project
to bring yoga to 15 schools in Glasgow. Anecdotal reports
indicate improvement in concentration and self discipline. The
‘Juniper Programme’ (Keith 2000), which included Yoga,
evidenced increased calm and self-confidence among
participants.

Work in America shows that similar results can be gathered
from Programmes of Yoga with children on the autistic
spectrum (Cuomo 2007; Goldberg 2006; Betts 2006). A study
in India also showed Yoga can increase imitation and social
communicative behaviour in children with ASD (Radhakrishna
2010).

Objectives: What effects does a short Yoga Programme,
delivered on a regular basis, have on the presentation of a
small group of young people on the autistic spectrum?

Methods: There is still limited research validating the use of
Yoga and autism. Using a case study approach, this study
involved 6 participants, aged between 11 and 19, who
participated in 20-minute sessions of Yoga 4 days a week for
one year, lead by the Researcher. Research questions
included:

e How do the participants engage in the programme?

e Any change in physicality?

e Any change in social communication?
Data was gathered from:
o Researcher
o Classroom Teachers
e Practitioners working 1:1 with the pupils
o Parents
Results:
Participant 1:
e 16 years
o Little body awareness

o Echolalia/delayed echolalia with use of 3-word
sentences

o Vineland Adaptive Behaviour Scale (VABS) = 3.3
years

e Increased:
o Flexibility in movement
o Agility

o Joint attention skills and gained stillness

Spontaneously greeting

o Verbalises associated memories
Participant 2:

e 14 years

o  Comprehension limited to routine

o Can express basic needs

o Uses 2-3 word sentences

e VABS=3.9years

e Increased:

o Length of utterance and expressive language
is clearer



o Joint attention
Participant 3:
e 11years
o Used to being on her own agenda
o Uses a great deal of video-speak
e VABS =3 years
¢ Increased listening skills
o More able to take instruction and stay on task
Participant 4:
e 15years
o Little body awareness
o Non-verbal
e VABS=2.7years
e Increased:
o Flexibility of movement and much more agile
o Stillness
o Appropriate vocalisation
Participant 5:
e 18 years
o Prone to extreme mood shift — Catatonic to manic
e VABS=5.9years
e Increased
o Stillness

o Body awareness

Calming Yoga poses seem to settle him when he is

hyperactive
Participant 6:
e 19 years

o Displays Tourette-like involuntary movements

e Uses a great many learned, stereotypical phrases
inappropriately

e VABS =9 years

o When doing the asanas, he is quite still and focussed
e Increased body awareness

o Appears less agitated for up to one hour after Yoga

Conclusions: First results are indicating that a structured,
regularly practised Yoga programme will promote social
interaction and communication, self-confidence and increased
agility.

105.126 126 Impact of a Standardized Pamphlet on Sleep In
Children with Autism. K. Adkins*!, C. A. Molloy?, T. E.
Clemons?, S. E. Goldman', K. L. Surdyka', D. Wofford®,
D. Fawkes' and B. A. Malow?, (1)Vanderbilt Medical
Center, (2)Cincinnati Children's Hospital Medical Center,
(3)Emmes Corporation

Background: Sleep difficulties are common reasons why
parents seek medical intervention in children with autism
spectrum disorders (ASD).

Objectives: To determine the efficacy of a sleep education
pamphlet on sleep latency (time to fall asleep) in children with
ASD.

Methods: Children were ages 2- 10 years, enrolled in the
Autism Treatment Network at Vanderbilt University and
Cincinnati sites, with a clinical diagnosis of ASD, confirmed by
the Autism Diagnostic Observation Schedule. Parents were
randomly assigned to receive a sleep education pamphlet
containing information about daytime habits, bedtime routine,
and sleep environment. Children wore actigraphy devices,
which measure activity and rest to estimate sleep parameters,
prior to receiving the pamphlet (baseline) and two weeks after
randomization (treatment). Sample size of 36 participants was
predetermined to detect a difference in sleep latency of at least
30 minutes in children whose parents received the pamphlet.
Independent t-tests were performed to compare mean sleep
parameters at baseline, and mean change in sleep parameters
by treatment.

Results: As shown in the Table, the group receiving the
pamphlet showed improvement from baseline in all sleep
parameters, although statistical significance was not reached (p
> 0.10). Differences observed between treatment and control
groups on mean change in sleep parameters showed



significance (p = 0.04) only for sleep efficiency in the pamphlet
group; this was not clinically significant.

Sleep Education Program- Treatment Results in Children with

ASD
No
E]a??g;et Pamphlet
(n=17)
(B;::Irl]ne Treatment (B;::Irl]ne Treatment
SD) (mean, SD) SD) (mean, SD)
Age, years 5.4 (2.4) 7.1(2.5)
Sleep Latency, [56.7 52.1
min (27.1) 49.5 (26.7) (25.1) 61.3 (47)
Sleep Efficiency,

) 75.5(6.1) 77.8(7.0) 76.8(6.0) 75.1(6.7)

Wake Time after

Sleep Onset, 61.9 p3.2

aray 00402 o 599(242)
min

Total Sleep 4657 4830 4614 4708
Time, min (66.3)  (67.8)  (424)  (35.3)

Fragmentation,

o 36.8 (9.0) 36.3 (10.9) 32.2 (7.2) 33.3 (7.5)

Conclusions: Providing a sleep education pamphlet to parents
of children with ASD did not significantly improve sleep latency.
We are conducting studies to determine if more intensive
education improves sleep patterns in this population.

105.127 127 Interventions for Atypical Feeding Behaviour
Interventions In Children with Autistic Spectrum
Disorders (ASD): a Systematic Review of the Evidence.
S. Studnik* and D. E. Simkiss?, (1)imperial College
Healthcare NHS Trust, (2)University of Warwick

Background: Many children with ASD have feeding, eating and
mealtime challenges . These feeding difficulties may be one of
the earliest symptoms of ASD and these problems may be
lifelong without appropriate treatment.

Objectives: This study systematically reviews the literature on
the safety and effectiveness of interventions for atypical feeding
behaviours. .

Methods: Articles were identified by electronic database and
manual searches and critically reviewed using established
criteria. Interventions needed to focus on eating or feeding
problems as a discreet outcome measures. Effectiveness in
Atypical Feeding Behaviour was defined as reduced symptoms
in children with Atypical Feeding Behaviour and ASD or
reduced parental stress; improving clinical parameters or
symptom scales for these children with additional data on
safety of any interventions if appropriate. Outcome parameters
were Atypical Feeding Behaviour in a child or impact on the
child’s family such as stress.

Results:

Two systematic reviews (1 of them specific to ASD) and 23
case studies were identified. 6 of the case studies focussed on
pica type behaviour. The 2 systematic reviews of behavioural
interventions found only case studies and low grade evidence
for effectiveness with a wide variety of outcome data (few
directly observed) and little follow-up data. The articles
covered a wide range of different interventions but most
involved behavioural therapy including functional analysis. All
case studies reported that their intervention had been effective,
but no studies had a control group. Behavioural treatments
seemed better accepted if they involved parent training, were
based within a child’s home or school or if children were offered
simple programs such as pager prompting or fading. Children
were reported to show individual responses to different
interventions (particular in pica type behaviour) and
programmes were often tailor-made for a particular child.
Where children presented with very severe feeding difficulties
multi-disciplinary programs seemed helpful and in some
extreme cases intervention required hospitalisation. No
evidence for effectiveness of interventions by Speech &
Language therapy, Occupational therapy or Dietietics were
found. Anectodal evidence for the effectiveness of medication
was presented with little data on safety. It was not possible to
do a meta-analysis because of the heterogeneity of patients,
interventions and outcomes in the studies. .

Conclusions:

There is low level —(i.e. case study) evidence that some types
of behavioural therapy may work on atypical feeding behaviour
in children with ASD . The characteristics of children who may



benefit are unclear. It seems after many case studies it is time
now to design intervention studies with control groups and
agreed meaningful out comes with follow up. This will help to
see whether interventions work consistently, can be
generalised, are safe and work long-term. The research into
functional analysis seems best placed to enlarge this body of
knowledge.

105.128 128 Predictors and Moderators of Parent Training for
Children with Autism Spectrum Disorders and Serious
Behavioral Problems. C. A. Farmer*!, L. Lecavalier?, S.
Yus, L. E. Arnold?, B. L. Handen?, C. McDougle?, L.
Scahillé, C. Johnson” and M. G. AmanZ, (1)Nisonger
Center, (2)Ohio State University, (3)Yale University,
(4)University of Pittsburgh School of Medicine,
(5)Indiana University School of Medicine, (6)Yale
University School of Medicine, (7)University of
Pittsburgh Medical Center

Background: The Research Units on Pediatric
Psychopharmacology--Autism Unit (RUPP) reported the results
of a 24-week trial of combined treatment with
risperidone/aripiprazole and parent training versus
antipsychotic alone in children with autism spectrum disorders

(ASD) and serious behavioral disturbances (Aman et al., 2009).

The impact of medication only (MED) on the primary outcome
measure was d=2.3, with an additional effect of 0.34 from
parent training (COMB). Additionally, parent training was
associated with lower doses of antipsychotic.

Objectives: The goal of this analysis was to evaluate potential
predictors and moderators of the effect of parent training in this
study. Predictors and moderators are important tools for
uncovering masked treatment effects and maximizing power in
future trials, and may be used clinically to help match patients
to treatments. Twenty-two baseline variables, including
demographics, were evaluated.

Methods: Participants were 124 children aged 4-14 years (M =
7.4 years) with ASDs and parent-rated Aberrant Behavior
Checklist (ABC) Irritability scores of at least 18. Seventy-five
children were assigned to the COMB condition and 49 to MED
alone. In addition to the effect found on the on the Home
Situations Questionnaire (HSQ), RUPP found an effect of
COMB on ABC Hyperactivity/Noncompliance, so it was
adopted as an additional outcome measure in the current
study. The original ITT model was re-run with the putative
predictors and moderators inserted. A random-effects
regression model with fixed effects for treatment, time, site and
their interactions was employed. Predictor and moderator
variables were defined as follows: (a) the variable must

temporally proceed the treatment, (b) the variable must be
reasonably independent from the treatment, and (c) a
significant main effect (predictor) or interaction with treatment
(moderator) must be observed.

Results: One variable was found to predict outcome on the
HSQ: higher baseline values on the HSQ predicted greater
improvement, regardless of treatment assignment [F(1,548) =
7.23), p = 0.007]. No significant predictors of ABC
Hyperactivity/Noncompliance outcome were observed. No
variables significantly moderated the impact of COMB on either
the HSQ or ABC Hyperactivity/Noncompliance.

Conclusions: The finding that baseline levels on the HSQ
predicts outcome mimics a result from a trial of risperidone
versus placebo in children with ASDs. Together, these findings
suggest that treatment with antipsychotic brings patients to
approximately the same target symptom level, regardless of
initial severity. The lack of significant moderators may be
encouraging; this suggests that COMB is appropriate for a wide
range of children with ASDs. However, it is possible that this
study was not adequately powered to explore moderators. The
search for predictors and moderators of treatment remains an
important part of clinical treatment trials.

Aman, M., McDougle, C., Scahill, L., Handen, B., Arnold, L.E.
et al. (2009). Medication and parent training in children with
pervasive developmental disorders and serious behavior
problems: Results from a randomized clinical trial. Journal of
the American Academy of Child and Adolescent Psychiatry, 48,
1143-1154.

105.129 129 Use of Complementary and Alternative Medicine
In Children with Autism and Other Developmental
Disabilities: Associations with Ethnicity, Child Co-Morbid
Symptoms and Parental Stress. M. D. Valicenti-
McDermott*, L. Bernstein, B. Burrows, K. Hottinger, K.
Lawson, R. M. Seijo, M. Schechtman, L. H. Shulman
and S. Shinnar, Albert Einstein College of Medicine

Background: Families of children with Autism Spectrum
Disorder (ASD) frequently engage in the use of complementary
and alternative Medicine (CAM). Little information is available
about frequency/types of CAM used in an inner city, ethnically
diverse population and associations with specific child co-
morbid symptoms or parental stress.

Objectives: To examine the use of CAM therapy in families of
children with ASD, compared to families of children with other
developmental disabilities (DD) and to assess the relationship
of CAM with gastrointestinal (Gl), sleeping and behavioral
problems and parent stress.



Methods: Cross sectional study with structured interview in 50
children with ASD and 50 children with DD, matched by
age/gender. Interview included: CAM questionnaire, Gl
Questionnaire, Child's Sleep Habits Questionnaire, Aberrant
Behavior Checklist and Parenting Stress Index. Statistical
analysis included chi-square, t test, correlations and Logistic
Regression.

Results: Mean age 8 3yr, 15% White, 44% Hispanic and 24%
AfricanAmerican. CAM use was reported in 67% of the ASD
group and 22% of the DD (p<0.001). Children with ASD
presented more co-morbidities such as Gl (66% vs. 40%
p=0.04), sleeping (78% vs.33% p<0.001)and behavioral
problems (78% vs.33% p<0.001) and their parents reported
greater stress (45% vs.22% p=0.003). Mothers born in the US
were more likely to use CAM (65% vs.40% p=0.002) and Latino
mothers were more likely to use fewer types of CAM (0.4 0.6
vs.11.8 p=0.01). In the ASD group CAM use was related to
child's irritability (r=0.4 p=0.002), food allergies (24% vs.0%
p=0.01), use of laxatives (r=0.4 p=0.003) and parental stress
(r=0.2 p=0.04). In the DD group CAM use was not associated
with child specific problems or parental stress. CAM use was
not related to sleep problems or maternal age. The association
between CAM use and ASD diagnosis persisted after adjusting
for demographics, child-comorbidities and parental stress (OR
4.7 95%Cl 1.3-18.2).

Conclusions: : Families of children with ASD were more likely
to use CAM than families of children with other DD and the use
was related to child behavioral problems, food allergies, use of
laxatives and parental stress. Mothers born in the US were
more likely to use CAM and Latino families used fewer types of
CAM therapies.

105.130 130 The Development of a Coding System for Social-
Communication Behaviors for the ADOS. J. Dykstra*, L.
Christian, S. Pearson, J. Kinard, L. R. Watson and B.
Boyd, University of North Carolina at Chapel Hill

Background: Social-communication behaviors are viewed as
pivotal skills and are common targets for intervention in young
children with an autism spectrum disorder (ASD). In order to
examine the impact of these interventions, it is essential to
have measurement tools to assess change in social-
communication skills. Indeed, researchers have highlighted the
importance of using measurement tools that correspond to the
targets of a given intervention (Kasari, 2002). The Autism
Diagnostic Observation Schedule (ADOS) is a tool that is used
for diagnostic purposes, but has also been utilized to measure
change for descriptive and intervention studies. Modules 1 and
2 of the ADOS offer opportunities for elicited and spontaneous

social-communication through a variety of semi-structured
tasks in naturalistic and play-based settings.

Objectives: The goal of this research was to develop a reliable
and valid coding system to utilize with repeated administrations
of the ADOS to assess social-communication behaviors in
preschool children with ASD. The coding scheme focused on
three broad categories of social communication: social
interaction (SI), requests (RQ), and joint attention (JA).

Methods: The development team used the social-
communication hierarchy from the Advancing Social-
Communication and Play intervention (ASAP; Watson, Boyd, et
al., 2009) as a starting point for selecting target behaviors.
Using previous literature, existing social-communication
measures, and research and clinical experience, initial coding
definitions were created. The team viewed ADOS videos from
previous phases of the intervention. Following these reviews
and team discussions, examples, non-examples, and decision
rules were added to the coding manual. Next, the team
individually viewed additional ADOS videos and coded social-
communication behaviors. The coding manual was revised to
maximize reliability. Finally, a weighting system was devised
using literature on the development of social-communication
behaviors. Thus far, ADOS videos from twenty-eight of thirty-
two subjects have been coded at pre- and post-test. The
following data are based on the ADOS videos

Results: The final coding system includes three sub-scales of
social-communication categories (SI, RQ, and JA), with four to
six behaviors within each category, for a total of 15 targeted
social-communication behaviors. Inter-rater reliability was
examined on 20% of the videos using intra-class correlations
(ICCs) for the total and sub-scale scores. The ICC was .946 for
overall score, and ranged from .765 to .938 on the sub-scales.
Pre- and post-test total scores were significantly correlated
(r=.77) and the scores also showed consistent positive change
from pre- to post-test across participants, suggesting the
coding system is capturing a stable construct yet is sensitive to
change. Additionally, the researchers explored concurrent
validity of the coding system. The total scores for the ADOS
social-communication coding system were significantly
correlated with the age equivalents from the Mullen Expressive
Language subscale (r=.557).

Conclusions: The coding system developed for use with
Module 1 and 2 ADOS assessments is a reliable method for
measuring social-communication behaviors of preschool
children with ASD. Advantages and challenges of the specific
coding system and use of video-taped ADOS assessments will



be discussed. Also, the researchers will share practical tips for
application in an intervention study.

105.131 131 How Much Change In Imitation Aptitude Is True
Change?. M. Vanvuchelen®, Katholieke Universiteit
Leuven - PHL-University College, Belgium

Background:

The teaching of imitation skills is often the first step in
interventions for young learners with intellectual disabilities and
autism spectrum disorders. Although the existing literature on
effects of imitation teaching provides evidence that this kind of
early intervention strategy improves the prognosis of the
children, research findings are based on methodologically weak
studies, including the absence of a systematic imitation
assessment.

Preschool Imitation and Praxis Scale (PIPS):

The Preschool Imitation and Praxis Scale (PIPS) is a reliable
and valid measure to identify preschoolers with imitation
problems (Vanvuchelen, Roeyers, & De Weerdt, 2010;
Vanvuchelen, Roeyers, & De Weerdt, 2011). However knowing
that the PIPS has achieved a certain level of psychometric
adequacy to identify preschoolers with imitation problems says
nothing about its sensitivity to treatment-related changes in
child functioning. To be clinically meaningful the PIPS must be
reliable enough to evaluate outcomes of a therapeutic
intervention, such as teaching imitation skills. To determine if
the imitation aptitude has changed, an examiner must know
what part of the difference between children’s measurements is
attributable to real change, and what part is due to
measurement error.

Objectives:

The aim of this study was to determine the smallest detectable
difference at 95% confidence of the PIPS in preschoolers with
intellectual disabilities of heterogeneous aetiology, including
children with low-functioning autism.

Methods:

Two raters independently scored videotapes of the imitation
performance on the PIPS of 44 preschoolers (7 with Low-
functioning Autism, 10 with Non-Specific Mental Retardation
and 27 with Down syndrome) between 13 and 58 months of
age (mean age 39.6 months, SD 11.9 months). The children
with Low-functioning Autism were diagnosed according to a
multidisciplinary clinical consensus classification in addition to
a positive ADOS-G-classification.

Results:
Results revealed that the PIPS demonstrated acceptable
interrater reliability on item level (weighted kappa values

ranged from .52 to 0.96) and scale level (ICC= 0.986; 95% CI:
0.975-0.993). The smallest detectable difference of the PIPS
was 7.2%, indicating that the change score rated by different
raters for an individual child with an intellectual disability is
valid.

Conclusions:

The Preschool Imitation and Praxis Scale (PIPS) can be used
by early interventionists and researchers as an outcome
measure to determine children’s maturation or improvement.
For further research we suggest the investigation of the utility of
the PIPS in a randomised controlled trial to evaluate the
effectiveness of different intervention programs for improving
the imitation skills of young learners with imitation problems.
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105.132 132 A Descriptive Analyis of Elementary SCHOOL
Students' Conceptions of AUTISM. J. Campbell*', N. R.
Silton2 and K. Roulston®, (1)University of Georgia,
(2)Marymount Manhattan College

Background: Within public schools, roughly 30-40% of students
with autism spectrum disorders (ASD) are educated alongside
typically developing peers (Sanford, Levine, & Blackorby,
2008). Inclusion is thought to yield social benefits by (a)
reducing stigma (b) fostering social learning of appropriate
behavior (c) inspiring social acceptance and (d) improving
social status of students with ASD (Frederickson, 2010).
Successful inclusion strategies are especially important since
students with ASD experience less social acceptance, social
reciprocity and peer companionship than their peers
(Chamberlain et al., 2007).

Objectives: In order facilitate acceptance and enhance peer
education, it is important to identify what typical children know,
think and believe about autism. Prior studies indicate that
elementary students have little knowledge of autism. For
example, Magiati et al. (2002) reported that no children had
heard of the word autism. Middle school students report greater
awareness (Campbell & Barger, 2009); however, many lack
knowledge about its symptoms, chronicity, and lack of



communicability. In the present investigation, we aim to update
knowledge about elementary school students’ conceptions of
autism using a recently developing coding scheme. Overall, we
aim to provide a more detailed understanding of elementary
school students’ conceptions of autism in order to identify
curricular targets for peer education interventions.

Methods: Participants were 158 students (82 boys, and 75
girls), ages 9 to 12 from Baltimore, MD (n = 88), Syracuse, NY
(n=28) and two schools in Albany, NY (n =31 and n = 11).
Investigators asked students if they had prior contact with an
individual with autism and provide a written definition of autism.
Definitions were coded for accuracy and content with Campbell
et al.’s (2010) “What is Autism?” Coding manual.

Results: Over three-quarters (77.22%, n = 122) of the
participants endorsed prior contact with an individual with
autism. Girls (51.7%; n = 62) were more likely to report prior
contact than boys (48.3%; n = 58). The majority of students
with previous exposure to autism were 10 (33.9%; n =41) or 11
(37.2%; n = 45) compared to 9 (13.2%; n = 16) and 12 (15.7%;
n=19) year olds. Accuracy and content coding proved to be
reliable with k =.706 - 1.0; we found poor inter-rater agreement
for discrimination between content describing associated
symptoms and attributions of characteristics. After combining
codes, agreement was acceptable (k = .840). We calculated
frequency counts for accuracy of responses and content in
various areas, such as report of core symptoms and etiology.
Most (70.7%) responses were judged to be accurate and a
majority of respondents (53.5%) reported that autism was a
disability; however, few identified social difficulties as
characteristic of autism (22.22%).

Conclusions: Elementary school students report greater
awareness of autism than in prior studies (e.g., 77% versus
0%) and many understand that autism is a disability; however,
students reported little understanding about social,
communicative, and behavioral difficulties characteristics of
students with autism. Peer education efforts should target
improving students’ basic understanding of autism to facilitate
greater awareness and acceptance.

105.133 133 Temperament Intervention for Problem Behavior
In Children with Autism Spectrum Disorders. L.
Adamek*!, S. Nichols? and S. Tetenbaum3, (1)Stony
Brook University, (2)ASPIRE Center for Learning and
Development, (3)ASPIRE center for learning and
development

Background: Environmental modification is a common
intervention for problem behavior in children with autism

spectrum disorders (ASDs), however, temperament is rarely
considered when implementing this treatment strategy. Within
the child development field, a child’s temperament profile is
used to redesign the environment to produce a better match
with his or her individual characteristics. Children with ASDs
who are highly surgent (e.g., active and impulsive) are more
likely to engage in problem behavior (Adamek, et al., 2010),
and may benefit from temperament based-intervention
strategies.

Objectives: The aim of the current study was to evaluate the
effectiveness of temperament-based intervention for highly
surgent children with ASDs in reducing problem behavior and
improving family quality of life.

Methods: Six children ages 3-7, with a diagnosis of ASD, a
history of problem behavior and a highly surgent temperament
style were included in the study. A multiple baseline design was
used and each participant engaged in 3-5 sessions of baseline
assessment, 4-6 sessions of intervention implementation, and
12 sessions of post-intervention assessment. Interventions
included (1) educating parents about temperament, (2)
identifying the child’s temperament profile, and (3) modifying
problematic contexts (e.g., dinnertime, grocery store) to make
them a better fit for the child’s temperament. Latency to
problem behavior and percentage of task components
completed were recorded during each session. Pre and post
intervention measures included parent-reported frequency and
intensity of context-specific problem behavior, global problem
behavior, parenting stress, parental locus of control, and
disruption of home situations.

Results: All six children who participated showed substantial
improvement in latency to problem behavior and task
completion within contexts identified by their parents as most
problematic. There was evidence of lower frequency of
contextual problem behavior, £ (5) = 8.00, p < .01, d=3.13,
lower intensity of contextual problem behavior, ¢ (5) = 10.95, p
<.01, d = 5.79, and a significant difference in global problem
behavior, t (5) = 9.91, p < .01, d = 2.14. Parenting stress,
parental locus of control, and disruption of home situations all
improved from pre to post-intervention; however, the results
were not statistically significant due to the small sample size.

Conclusions: Findings demonstrate that environmental
modification strategies that include temperament may reduce
problem behavior in children with ASDs. Limitations and
recommendations for future research that includes a larger
sample and incorporates temperament assessment and



goodness-of-fit strategies into comprehensive behavioral
interventions for children with ASDs are discussed.

105.134 134 Intervention-related Changes in Brain Activation
in Adolescents with Autism. S. E. Christ**, J. P.
Stichter', A. J. Moffitt!, K. E. Bodner2 and K. V.
O'Connor?, (1)University of Missouri, (2)University of
Missouri, Columbia

Background:

Social skill deficits, including difficulties with social relationships
and interactions, manifest in individuals with Autism Spectrum
Disorders (ASD) as key signifiers of the disorder, with varying
degrees of severity across the spectrum. From a theoretical
standpoint, researchers have hypothesized that deficits in
executive function (i.e., those higher-order cognitive processes
that allow for the flexible modification of thought and behavior
in response to changing cognitive or environmental contexts)
may contribute to such social difficulties. If this is true, then it
follows that changes in executive function and its neural
substrates could accompany intervention-related improvements
in social skills.

Objectives:

To utilize functional magnetic resonance imaging (MRI)
technology to evaluate the impact of social skills intervention on
brain activation and performance on a socially-relevant
executive function task.

Methods:

Brain imaging data is being collected from adolescents (current
n =6, mean age = 13.7 yrs) immediately before participating in
a short-term social skills intervention program and then again
shortly after completion of the intervention. The intervention of
interest is the Social Competence Intervention (SCI) program
(Stichter et al., 2010, in press). The SCI program is based on
cognitive behavioral principles and has been shown to be
effective at improving social skills in adolescents with high
functioning autism and Aspergers syndrome. It is delivered
over the course of 10-12 weeks (45-60 minutes twice per week;
total = 20 hours of intervention). Functional MRI techniques
(Siemens 3T Trio Scanner) are being used to assess neural
activity during performance of an n-back working memory task
using novel face stimuli. In the 2-back “working memory”
condition of the task, participants are shown a series of faces
one at a time and are instructed to respond when the current
face is the same as the face that appeared two stimuli before
(i.e., 2-back condition).

Results:

Preliminary analysis revealed intervention-related changes in
neural activation in a number of working memory-related brain
regions including right inferior frontal gyrus, left hippocampal
gyrus, and left intraparietal sulcus (p < .01 FDR corrected in all
instances). Additional data collection remains ongoing.

Conclusions:

The present findings provide preliminary support for the
hypothesis that participation in the social skills intervention
program is accompanied by changes in underlying
neurocognitive processes such as executive control. Additional
research with a larger sample size and inclusion of a non-
intervention comparison group is still needed.

Treatments Program
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105.046 46 Teacher-implemented joint attention intervention:
Pilot randomized controlled study for preschoolers with
autism. K. Lawton* and C. Kasari, University of
California, Los Angeles

Background: The vast majority of children with an autism
spectrum disorder (ASD) attend public preschools at some
point in their childhood. Currently, most preschool practices are
not evidence-based and almost none target the core deficits of
ASD. Joint attention is a core deficit of autism spectrum
disorders that has been linked to the emergence of several
critical skills in children who are typically developing or who
have an autism spectrum disorder. Several studies suggest it is
possible to improve the joint attention of children with autism.
Unfortunately, at this time, few intervention studies exist for
improving the joint attention skills of children with autism in the
preschool context where they spend the most time and none
are implemented by preschool teachers during naturally
occurring preschool activities.

Objectives: This study investigated whether preschool
teachers could reach fidelity on a validated intervention (the
Joint Attention and Symbolic Play/Engagement and Regulation
intervention-JASP/ER) that targeted the instruction of joint
attention to preschoolers with autism during ongoing classroom
activities. In addition, the study focused on which of the 11
specific JASP/ER strategies teachers/paraprofessionals
reached fidelity with.

Methods: Sixteen dyads (preschoolers with ASD and the public
school teacher or paraprofessional who worked in the child’s



classroom) were randomly assigned to the six-week JASP/ER
intervention or a control group.

Results: At the end of the intervention, JASP/ER
teachers/paraprofessionals used more JASP/ER strategies
than the control teachers/paraprofessionals. JASP/ER
teachers/paraprofessionals reached fidelity with six JASP/ER
strategies.

Conclusions: Findings suggest that teachers/paraprofessionals
could implement a validated treatment in a public preschool
context.

105.047 47 A Family Focused Group Cognitive Behavior
Therapy for Adolescents with High-Functioning Autism
Spectrum Disorders and Anxiety: A Pilot Study. J.
Reaven*!, A. Blakeley-Smith?, E. Leuthe3 and S.
Hepburn4, (1)Univ. of Colorado Denver-JFK Partners,
(2)Univ. of Colo. Denver-JFK Partners, (3)JFK Partners
— University of Colorado Denver, (4)University of
Colorado Denver, Anscutz Medical Campus

Background: Anxiety disorders are among the most common
mental health conditions in childhood. Children and
adolescents with high-functioning autism spectrum disorders
(ASD) are at high risk for developing clinically significant
anxiety symptoms (Brereton et al. 2006; White et al. 2009).
Cognitive behavior therapy (CBT) has been identified as the
treatment of choice in addressing anxiety symptoms in the
general population, and an emerging body of literature
indicates that modified CBT for youth with ASD can be effective
in reducing anxiety symptoms (Reaven et al. 2009; Wood et al.,
2009). However, very few treatment studies published to date
have specifically targeted adolescents with ASD. Thus, the
feasibility, acceptability and potential efficacy of modified,
family-focused, group CBT approaches with teens needs to be
empirically examined.

Objectives: (1) To expand the Facing Your Fears (FYF)
program (Reaven et al., in press), a group CBT program for
school-aged children with ASD and anxiety to adolescents with
ASD (ages 13-18) and co-occurring anxiety disorders, and (2)
to assess the feasibility and acceptability of the intervention for
this age group, and (3) to conduct a pilot treatment study,

using an A-B design to examine the potential impact of the FYF
intervention on the severity of anxiety symptoms.

Methods: Twenty-four teens, ages 13-18 (and their parents)
participated in the study and met strict diagnostic criteria for
Autism or Asperger Syndrome and were reported by their
parents and/or by self-report to be presenting with clinically
significant anxiety symptoms. ~ After completing the pre-

treatment assessment battery, which included the Screening for
Childhood Anxiety and Related Disorders (SCARED, Birmaher
et al. 1999), the Anxiety Disorders Interview Schedule — Parent
versions (ADIS-P; Silverman & Albano, 1996), and the
Developmental Behavior Checklist (DBC; Einfeld & Tonge,
1994), teens and their parents participated in the 14 week
group treatment. The adolescent version of FYF is different
from the child version in that it includes a social skills module,
emphasizes teen group cohesion, and uses technology (i.e.
PDA/iPod Touch) to record anxiety symptoms and document
exposure practice

Results: Teen participants presented with multiple psychiatric
diagnoses in addition to ASD (range = 2-11). Participation in
the group sessions exceeded 90% and attrition was very low.
Parent and youth acceptability data will be also be presented.
Preliminary findings on pre-post treatment analyses revealed
significant reductions in anxiety symptoms as reported by the
parents (t=2.875, p =.009) and youth (t=3.896, p=.001) on the
SCARED. Based on the Clinical Global Impressions Scale -
Improvement (CGIS-I) derived from the ADIS-P, mean ratings
of improvement were 2.80 (much improved). In addition,
paired t-tests revealed significant reductions after treatment in
Total Problem Behavior Scores from the DBC (t=4.818,
p=.0001).

Conclusions: Implementation of the FYF treatment package
with psychiatrically complex teens with ASD was found to be
feasible and potentially therapeutic. Pilot results suggest
possible decreases in anxiety severity and problem behaviors;
however, the A-B design limits the interpretability of the
findings. Our next step is to conduct a randomized controlled
trial of the intervention.

105.048 48 CBT for Anxiety Disorders In Children with An
Autism Spectrum Disorder. F. J. van Steensel* and S.
M. Bdgels, University of Amsterdam

Background: Children with autism spectrum disorder (ASD)
often suffer from co-morbid disorders such as anxiety
disorders, depression or behavior problems. Prevalence rates
of anxiety disorders in children with ASD range from 17 to 84
percent. Anxiety disorders in ASD, however, can be
misdiagnosed easily due to the considerable overlap in
symptoms between anxiety and ASD, and because separating
the two disorders can be very hard. Nonetheless, anxiety
disorders seem to contribute to children’s functional impairment
over and above the functional deficits of ASD. Cognitive
behavioral therapy (CBT) has proven effective in children with
anxiety disorders, however, only a few studies examined CBT
for anxiety disorders in children with ASD.



Objectives: The current study has two main aims: (1) to
explore if anxiety disorders in children with ASD are different
compared to anxiety-disordered children, and (2) to examine
the effect of CBT for the treatment of anxiety disorders in
children with ASD.

Methods: Children of 8-18 years (N is about 120) with anxiety
disorders, with and without ASD, and their parents were asked
to participate in the study. The children were referred to a
mental health centre because of anxiety or ASD problems.
Children were treated for their anxiety disorders with a short,
standard individual CBT program. The CBT program involved
12 sessions with the child and three sessions with the parents
in a time period of approximately three months. Children’s
anxiety disorders, anxiety symptoms, autism spectrum
symptoms, other child psychopathology, parental rearing
behavior, and quality of life were measured using clinical
interviews (ADIS-C/P) and questionnaires (e.g. SCARED). Pre-
and post measurements were conducted, and a follow-up
assessment three months after treatment took place.

Results: Anxiety disorders in children with ASD were highly
similar to anxiety-disordered children, although specific phobias
were more common in children with ASD compared to anxiety-
disordered children. The mean number of anxiety disorders in
children with ASD was significantly higher compared to the
anxiety-disordered children based on parent reports, but not
according to child reports. The effect of CBT was examined
with repeated measures MANOVA's. A significant time effect
was found for anxiety severity (ADIS) and anxiety symptoms
(e.g. SCARED), however no significant interaction effects were
found. Additional effects were found for quality of life, ASD
symptoms and parental rearing behavior.

Conclusions: Children with ASD have anxiety disorders highly
similar to anxiety-disordered children. Compared to anxiety-
disordered children, CBT was found equally effective for
anxiety disorders in children with ASD. Furthermore, CBT has
several additional effects such as the improvement of quality of
life, a decrease in ASD symptoms and a change in parental
rearing behavior. Adaptations to the CBT program for the
special needs of children with ASD will be discussed.

105.049 49 Can CBT Improve Core Deficits Among
Adolescents and Young Adults with Anxiety Disorders
and ASD?. A. M. Rowley*!, G. R. Simpson?, E. A.
Laugeson?, J. J. Wood* and J. Ehrenreich-May?, (1),
(2)University of Miami, (3)UCLA Semel Institute for
Neuroscience & Human Behavior, (4)University of
California, Los Angeles

Background:

Anxiety-related concerns are common among high-functioning
youth with an autism spectrum disorder (ASD); some studies
suggest a comorbidity rate as high as 42 to 84 %. Given the
potential distress experienced by adolescents with these
comorbid conditions, it may be beneficial to examine
treatments targeting anxiety symptoms and their utility in
treating individuals with ASD. Research has established the
preliminary efficacy of cognitive-behavioral treatments (CBT)
for concurrent anxiety and ASD in younger children; but
adolescents and young adults, who have a higher rate of
anxiety disorders, have been under represented or ignored in
this research thus far. Additionally, it is unclear to what degree
CBT treatments may improve core deficits associated with
ASD.

Objectives:

The present multiple-baseline design study explored the
feasibility of a modified version of an evidence-based, cognitive
behavioral treatment (BIACA; Wood & Drahota, 2006), adapted
for adolescents and young adults with anxiety disorders and
ASD. It was expected that there would be some reductions in
autism related symptoms as measured by the SRS
(Constantino & Gruber, 2005) and current symptoms on the
SCQ (Rutter et al., 2003), though not as substantial as anxiety-
related improvements. The SRS is quantitative and measures
autistic traits in 4-18 year-olds. Questions focus on behaviors
occurring over the past six months. The SCQ is a parent
measure focusing on autism-like behaviors at the age of 4-5
and currently.

Methods:

The 16-session treatment protocol utilized in this investigation
includes source material from BIACA, the Unified Protocol for
the Treatment of Emotional Disorders in Youth (UP-Y;
Ehrenreich et al., 2008) and the Program for the Education and
Enrichment of Relational Skills (PEERS; Laugeson & Frankel,
2006) manuals. After an initial diagnostic interview, and before
beginning treatment, six adolescents and young adults (aged
14-21) were assigned to one of three baselines (i.e., 4-, 8-, or
12-week). The SRS and SCQ were completed at pre-baseline,
post-baseline, post-treatment, and one month follow-up, along
with a battery of anxiety related questionnaires.

Results:

Prior presentations have detailed positive changes in anxiety
symptoms and social responsiveness following treatment for



these participants (Rowley et al., 2010; Simpson et al., 2010).
For the present study, SCQ total scores were observed to
decrease from pre-baseline levels to post-treatment for five of
the six participants using visual inspection techniques. SRS
total scores decreased from intake to post-treatment for three
of the six participants and maintained for one. At the time of
presentation, reliable change index (RCI) scores for SRS and
SCQ scores will also be discussed.

Conclusions:

Initial findings suggest CBT treatments for anxiety in
adolescents and young adults with ASD may also improve core
deficits associated with this comorbidity among some
participants. Limitations of these results, including potential
response biases among parents of participants and difficulty
discriminating between improvements in anxiety versus ASD
will also be detailed.

105.050 50 Cognitive Behavior Therapy for Irritability In High-
Functioning ASD: Pilot Study of Neurobiological
Mechanisms. D. G. Sukhodolsky*, D. Z. Bolling?, J.
Wu?, M. J. Crowley3, J. McPartland?, L. Scahill* and K.
A. Pelphrey?, (1), (2)Yale University, (3)Yale Child Study
Center, (4)Yale University School of Medicine

Background: In addition to the core symptoms, up to 50
percent of children with ASD exhibit irritability and disruptive
behavior problems. If present in childhood, these problems may
persist in adolescence and adulthood and place considerable
strain on individuals and their families. Psychotropic
medication, notably risperidone and aripiprazole, and
psychosocial treatments based on applied behavioral analysis
have been used for irritability in ASD. There is also emerging
evidence that Cognitive Behavioral Therapy (CBT) can be
helpful for irritability in children with high-functioning ASD
(Sofronoff et al., 2007). CBT teaches children to recognize
antecedents and consequences of problem behavior and to
use emotion regulation and problem-solving skills to reduce
irritability, aggression and noncompliance.

Objectives: We investigated the neurobiological mechanisms
of CBT by evaluating functional magnetic resonance imaging
(fMRI) and electrophysiological (EEG) markers of
socioemotional functioning before and after treatment in a 16-
year old girl with Asperger Syndrome.

Methods: CBT was adapted from our work in typically
developing children (Sukhodolsky et al., 2005, 2009) and
consisted of 10 weekly sessions. The ABC irritability subscale
(Aman et al., 1985) was completed by the subject’s mother
before and after treatment. fMRI and EEG data were collected

while the subject performed the frustration-induction Go-NoGo
task before and after treatment. The frustration-induction Go-
NoGo task represents a mixed blocked/event-related design for
fMRI and EEG studies. The subject was asked to view a
steady stream of objects and press the button in response to
pre-determined experimental conditions. The opportunity to win
a prize was manipulated across three conditions with known
frustration-induction effects (Perlman and Pelphrey, 2010). We
examined changes form pre- to post-treatment in 1) the fMRI
blood oxygenation level dependent signal (BOLD) and 2) the
amplitude of the Go versus NoGo N2 event related potentials
(ERPs) between the neutral versus frustration conditions of the
Go-NoGo task.

Results: Parent ratings revealed a decrease in the ABC
irritability score from 17 at baseline to 5 at endpoint. The fMRI
regions of interest analysis revealed significantly increased
activation from pre- to post-treatment in the subgenual anterior
cingulate cortex, right ventrolateral prefrontal cortex, and left
ventrolateral prefrontal cortex in frustration vs. neutral
conditions. The analysis of electrophysiological data revealed
a reduction in the difference between NoGo and Go N2 ERPs
at post-treatment versus pre-treatment in the frustration
condition.

Conclusions: The 12-point change in the ABC irritability score
represents a meaningful decline in irritability which is similar to
the mean improvement in the medication trials. The fMRI
results suggest that brain regions which are recruited in a
cognitive task requiring emotion regulation following a period of
frustration were hypoactive in the subject before treatment but
showed increased activation following treatment with CBT for
irritability. The result of the ERP analysis suggests more
efficient cognitive control of frustration when performing a
response inhibition task after CBT. Thus, reduction of irritability
was paralleled by changes in the neural circuitry of emotion
regulation. This pilot study supports the feasibility of using fMRI
and EEG technology to investigate neurobiological
mechanisms of CBT in adolescents with high-functioning ASD.

105.051 51 Cognitive Behaviour Drama: A New Intervention
Model Designed to Improve Social Functionning In
Children with Asperger Syndrome. H. Karnezi* and K.
Tierney, Trinity College Dublin

Background:

Children on the autism spectrum lack the intrinsic motivation to
engage in the social world early in development, missing out on
learning opportunities available to their typically developing
peers who become increasingly knowledgeable about



interpersonal relationships as they get older and obtain more
experiences. As a result, they struggle with social relationships
finding it hard to make sense of the rules of social interaction
that others take for granted.

Objectives:

The current study aims to introduce and evaluate a new
unobtrusive and enjoyable intervention model primarily
designed to provide children on the autism spectrum with the
motivation to engage in the social world so that they can avail
from learning opportunities in their environment. The model is
based on a problem solving methodology, using the art-form of
drama as a pretext to motivate participants to engage in target
behaviours, as opposed to instructing them to do so. The
method involves using the participants’ strengths and special
interests in devising fictional scenarios and posing problems
that they would feel compelled to solve. Once the participants’
motivation in solving these problems is established the target
behaviours are introduced in the form of elements
indispensable for their resolution.

Methods:

Eight children aged between 6 to 13 years, diagnosed with
Asperger participated in the study. The study involved two
separate interventions and employed both single case and
group designs.The participants attended weekly one hour
group sessions over a period of 12 weeks. Outcomes were
evaluated using pre and post intervention measures. These
included: first and second order theory of mind tests, executive
functioning tests, standardised social responsiveness
questionnaires for parents and teachers, direct in session
behavioural observations, parental reports.

Results:

Collectively, the results indicated positive changes in the self
esteem and social functioning of all eight participants. In
particular improvements in the ability to solve theory of mind
tasks were noted in the younger group; and qualitative
improvements in social communication, in terms of verbal
(content) and non verbal expression (body posture, vocal
expression, fluency, eye contact, reduction of ritualistic
mannerisms) were noted in the older group.. Reliable changes
in the standardized measures of social competence were not
observed.

Conclusions:

The findings from the applications of the CBD model on a
number of problems associated with Asperger syndrome
suggested its potential in bringing about positive changes in all
participants behaviour and self esteem. However, there are a
number of limitations in the current study, such as the small
size of the sample, the lack of control groups and inadequacy
of impact measures that need to be addressed in future
research in order to establish the methodological validity of the
CBD model as evidence based practise.

105.052 52 Cognitive Behaviour Drama: A Novel Intervention
Model Designed to Address Fears In Children with
Asperger Syndrome. K. Tierney* and H. Karnezi, Trinity
College Dublin

Background:

Childhood fears that persist over time and interfere with the
children’s normal functioning may have detrimental effects on
their social and emotional development (Strauss, Frame &
Forehand,1987). It has been well documented in the literature
that children with autism suffer from intense fears more than
their typically developing peers (Matson & Love, 1990). Yet,
research on the treatment of fears in this population is scarce.

Objectives:

The purpose this study was to implement and evaluate a new
intervention model specifically designed to address the issue of
phobias in high functioning children with autism. Taking into
consideration that most children with phobias have no desire to
overcome their fears, and that oppositional behaviour is the
greatest obstacle encountered in therapy; providing the
participants with the motivation to wish to confront their fears
was the prime objective of the proposed methodology.

Methods:

The method involved leading the participants through a series
of belief building tasks to invest in the fictional context, so that
when the fictional problem was introduced they would feel
compelled to solve it. Once motivation was established, the
feared stimuli were introduced symbolically as one more
challenge amongst many others that the participants had to
surmount to get to their fictional objectives. The study
examined the application of the model in three single cases.
Two high functioning children with autism participated in the
study: an 11-year old boy who had a fear of hand-driers, and a
fear of being touched; and a 7-year-old boy with a fear of hair-
dressers. The sessions were one hour long and ran on a
weekly basis until the treatment objectives were achieved.
Measures included in session observation of the participants’



behaviour and parental reports of their behaviour prior to,
during and following the interventions.

Results:

Treatment objectives were met within five to nine weeks.
Results from all three interventions suggested that the model
was successful in producing the complete elimination of fear
related behaviour, generalisation of the adaptive behaviour
outside the therapeutic setting and maintenance of the
behaviour in a 3 year follow up period.

Conclusions:

Despite the methodological limitations of this study such as
lack of control groups and small size of sample, there are two
aspects of the results that justify further evaluation of this
method in dealing with childhood fears. First, lifelong fears that
had shown no indication of spontaneous remission receded in
the course of a short term intervention. Second the changes
observed in the participants behaviour mapped onto the
changing demands placed on them through-out the
programme, indicating a causal relationship between the
children’s increased tolerance towards the fear stimuli and the
set tasks. Importantly, the validity of the model primarily lies in:
its potential to reach younger children who may not benefit from
traditional CBT, the inherently enjoyable and unobtrusive
nature of the dramatic activities, the time efficiency and
durability of outcomes.

105.053 53 Cognitive Orientation for Daily Occupational
Performance (CO-OP) with Children with Asperger
Syndrome: Enabling Achievement of Social and
Organisational Goals. S. Rodger*,

Background:

Children and young people with Asperger Syndrome (AS) are
frequently challenged by motor, social and organisational
difficulties that impact on their performance in life roles (such
as player, school student, self carer) and hence their
participation in important life contexts and situations. Cognitive
Orientation for daily Occupational Performance (CO-OP), an
intervention developed and researched by occupational
therapists will be described. CO-OP is effective in assisting
children with motor issues achieve their occupational goals
including children with Asperger Syndrome (Rodger &
Brandenburg, 2009; Rodger, Pham & Mitchell, 2008).

Objectives:

The key features of CO-OP will be outlined (global problem
solving framework, domain specific strategies [DSSs], and
guided discovery) using case examples of this intervention with
children with AS who have social and organisational goals.

Methods:

Detailed case study methodology was utilised to investigate the
use of CO-OP with children with AS. This paper specifically
focuses on goals associated with self management,
organisation and managing school and playground social
situations (Rodger et al., 2007, 2008a, Rodger & Vishram,
2010). Two children with pseudonyms Charlie and Thomas with
AS aged 10 and 12 years diagnosed by paediatricians
according DSM IV TR and with Asperger’s Disorder Quotient
greater than 80 on the Gilliam Asperger’s Disorder Scale
(GADS) (Gilliam 2001), participated in 10 sessions of CO-OP
intervention. The Canadian Occupational Performance
Measure and the Social Skills Rating Scale were used to
determine goal achievement pre-intervention and post-
intervention. Two randomly chosen 5 minute segments from
each of the 10 sessions were coded by dividing these into 15-s
intervals. At the end of each 15-s interval, the coder recorded
the occurrence of the Global and Domain Specific Strategies
used.

Results:

For Charlie, the COPM showed a clinically significant increase
in performance and satisfaction scores across all goals. With
respect to the SSRS, according to his teacher, Charlie’s social
skills remained the same post-intervention. His mother’s social
skills rating indicated an improvement from ‘fewer than
expected’ to ‘average social skills’. Charlie’s self-report
indicated an improvement in social skills post-intervention.
According to the COPM, Thomas’s performance in three out of
his five goals (managing anger, getting to sleep and making his
bed) improved post-intervention. Thomas's teacher’s pre-
intervention and post-intervention rating scores on the SSRS
remained the same post-intervention. Thomas’s mother’s post-
intervention SSRS scores showed that she perceived that
Thomas’s social skills improved; however, his score remained
in the range of having fewer social skills than children his age.
Thomas consistently rated himself higher than his teacher and
mother.

Coding of the videotaped CO-OP sessions suggested that both
children utilized all the Global strategies, particularly
“understanding the context” and “plan, and used six common
DSS, namely transitional supports, affective supports,
attending, task-specification, task modification, and



supplementing task knowledge, with task-specification being
most prominent.

Conclusions:

Both boys improved in social and organisational skills.
Modifications to CO-OP for children with AS, study limitations
and recommendations for future research are discussed.

105.054 54 Delivering Psychosocial Interventions Through
Videoconferencing: Pilot Efforts to Reach Rural
Families. S. Hepburn*!, J. Reaven?, A. Blakeley-Smith?,
B. Wolff* and K. Kaisers, (1)University of Colorado / JFK
Partners, (2)Univ. of Colorado Denver-JFK Partners,
(3)Univ. of Colo. Denver-JFK Partners, (4)University of
Colorado Denver School of Medicine, (5)JFK
Partners/University of Colorado

Background: Families who live in rural areas face significant
obstacles in accessing skilled mental health care (Office for the
Advancement of Telehealth, 1998). Over the past two
decades, researchers have examined the feasibility,
acceptability and effectiveness of various telehealth
approaches to reaching underserved families in need of mental
health support (Stamm & Cunningham, 2005). As a result,
telehealth applications have become more affordable,
accessible, flexible, and more appropriate for clinician-to-family
interactions. Finding ways to harness this technology in order
to improve access to quality mental health supports for youth
with ASD and their families is an important goal.

Objectives: The present study is an examination of the
development and piloting of a telehealth version of a
manualized, empirically-supported intervention designed to
promote adaptive coping in youth with ASD and significant
fears and anxieties (Facing Your Fears Program, Reaven et al,
2009). We plan to describe the challenges in developing and
executing the program, summarize the feedback from families
in rural areas, and present data from two parent-child dyads
who completed an individual treatment course during this
piloting phase.

Methods: Beginning with a qualitative discussion of clinician
and family perceptions of the credibility, feasibility, and
acceptability of using videoconferencing to connect clinical
specialists with families, a case study approach will be used to
illustrate the challenges and potential advantages of delivering
psychosocial treatment through videoconferencing. Youth
engagement in the intervention (among other variables) will be
examined by coding level of participation via interval recording
using a NOLDUS coding system. Behavioral coders will be
blind to the research questions.

Results: Impact of the intervention on youth anxiety, parent
sense of competence, and youth quality of life will be
discussed. Limitations and obstacles faced in these early
piloting efforts will also be shared.

Conclusions: There are many challenges inherent to
translating a psychosocial intervention package into a format
that is appropriate for telehealth delivery. Potentially an
innovative way to increase access to specialized mental health
care, there is much to be learned about how to modify practice
models, prepare clinicians, and orient families to use
technology to engage in psychosocial interventions.

105.055 55 Dr Ailsa J Russell. A. J. Russell*!, A. Jassi2, M.
Fullana®, D. G. Murphy3, H. Mack?, K. Johnston' and D.
Mataix-Cols, (1)Kings College London, Institute of
Psychiatry, (2)South London and Maudsley NHS
Foundation Trust, (3)Institute of Psychiatry, King's
College London, (4)Starship Hospital

Background: Anxiety disorders, particularly Obsessive
Compulsive Disorder (OCD), are commonly reported in young
people and adults with Autism Spectrum Disorders (ASD).
Psychological treatment has been shown to be effective in
treating OCD in the general population but little is known about
its effectiveness for people with ASD. A pilot study of Cognitive
Behaviour Therapy (CBT) for OCD adapted for adults with ASD
showed promising results and suggested that a randomised
controlled trial of this intervention was merited.

Objectives: To conduct a systematic treatment study of CBT
for OCD in young people and adults with ASD.

Methods: Participants were young people (age 14 and older)
and adults with ASD and co-morbid OCD who were randomly
allocated to 1 of 2 treatments (1) Manualised CBT for OCD
adapted for people with ASD (CBT) and (2) Anxiety
Management (AM). Treatments were matched with respect to
therapist contact and duration. The primary outcome measure
was the total severity rating on the Yale Brown Obsessive
Compulsive Scale (Y-BOCS) which was clinician administered
blind to treatment group. Informant and self-report symptom
measures were also obtained. Follow-up ratings were made at
1, 3, 6 and 12 months post-treatment.

Results: 46 people were randomised to treatment with 20
treatment completers in each group. There was a significant
effect of treatment on the primary outcome measure but not of
treatment group. Treatment effect sizes on the primary



outcome measure were large and could be considered clinically
meaningful in the CBT group (0.8-1.1) and medium in the AM
group (0.6). Forty five % of the CBT group were classed as
treatment responders compared with 20% in the AM group.
Those with mild symptom severity responded well to AM.
Almost 40% of people in the AM group opted to try the CBT
treatment at 1 month follow-up which differed significantly from
the proportion of people in the CBT group choosing to try AM.
Secondary analyses indicated that AM might augment the
effects of later CBT. None of the variables predicted to be
moderating factors (Theory of Mind, Verbal and planning
abilities and scores on the Autism Diagnostic Observation
Schedule) were associated with treatment outcome.

Conclusions: Psychological treatment in the form of cognitive
and behavioural therapies are effective in treating co-morbid
OCD in people with ASD. Further investigations should seek to
refine treatment protocols to consider the precise adaptations
to conventional psychological treatment which are most
effective for this group.

105.056 56 Effects of Group Therapy on Anxiety for Adults
with Autism Spectrum Disorders. Y. Kawakubo*, H.
Kuwabara, A. Todokoro, H. Yamasue, Y. Kano and K.
Kasai, University of Tokyo

Background: Adults with autism spectrum disorders (ASD)
often exhibit one or more comorbid disorders such as anxiety
and depression. Some studies have reported the effectiveness
of a CBT intervention for anxiety with children with ASD.
However, there is little study for adults with ASD.

Objectives: The purpose of this pilot study is to investigate the
efficacy of group therapy for adults with ASD. Our primary
hypothesis is that adults with ASD will demonstrate reductions
in their secondary symptom such as depression.

Methods: Participants were 6 adults with ASD (female 2, mean
age=30.3, mean FIQ=98.8, VIQ=99.6, PIQ=95.3, education
level=13.5 years, GAF score=40.7, mean AQ score=36.0). Al
participants gave written informed consent. Group therapy was
conducted over a 10-week period (1 session/week) with each
session lasting approximately 90 min. Each session was
constructed mainly from the sections of gymnastic exercises,
group game, psychoeducational therapy and relax. The
psychoeducational therapy is focused on understanding of the
characteristic of ASD, understanding and identify emotions
based on the physiological reactions, thoughts, behaviour, and
speech and coping skills. Participants responded to self-
completed questionnaire for depression (Center for

Epodemilogic Studies Depression scale; CES-D) and for the
quality of life (WHO QOL 26) at pre- and post-therapy.

Results: The mean CES-D score was decreased at post-
therapy although the score remained over the cut-off points of
depression (mean pre=29.3 and mean post=22.6). The QOL
score was increased at post-therapy and at the same level as
general populations (mean pre=2.7 and mean post=3.1).

Conclusions: These pilot results suggest that group therapy for
adults with ASD reduce their secondary symptom such as
depression and increase their quality of life.

Sponsor: Pfizer health research foundation

105.057 57 Effects of the Observed Consequence on Skill
Acquisition Following Video Modeling for Individuals
with Autism. J. B. Plavnick*, University of North
Carolina

Background: Video modeling has recently become a popular
method for delivering instruction to individuals with autism
spectrum disorders (ASD). Despite many positive applications,
several researchers report ineffective outcomes following video
modeling interventions (see Rayner, Denholm, & Sigafoos,
2009 for a review). It has been suggested that the absence of
potential prerequisite skills or severity of impairment may
influence video modeling outcomes (Delano, 2007; McCoy &
Hermansen, 2007). Another potential reason for this variability
is that video sequences do not always incorporate
consequences following the modeled behavior; the observer is
therefore not able to identify potential benefits of performing the
target response. Though a critical component of observational
learning theory (Bandura, 1977), the observed consequence is
often ignored in video modeling interventions.

Objectives: The purposes of this research were a) to determine
whether video modeling could be used to teach communicative
behavior to individuals with severe autistic symptoms and b) to
examine the importance of the observed consequence when
using video modeling as an instructional methodology for this
sub-group.

Methods: A single-case experimental research methodology
was used to identify functional relations between two
experimental conditions and the acquisition of communicative
behavior for young children (N=4) dually diagnosed with autism
and speech and language impairment. Specifically, an
alternating treatment design was embedded within a multiple
probe across behaviors design to examine and compare the
effects of two video modeling conditions on the acquisition and
generalization of communicative targets for each participant. In



one condition, participants observed a peer request an item or
event that had previously been identified as a high preference
consequence for the observer. During a second condition,
participants observed a peer request an item or event that had
previously been identified as a low preference consequence for
the observer. The conditions were administered to each
participant in an alternating manner allowing for a direct
comparison of language acquisition under each condition.

Results: All participants acquired multiple communicative
targets when the model obtained consequences that were
highly preferred by the observer. Participants rapidly acquired
each response, generalized the behavior to classroom settings,
and maintained the behavior after the intervention was
terminated. Conversely, none of the participants acquired
communicative targets when the model obtained
consequences that were identified as low preference for the
observer.

Conclusions: The rapid acquisition and generalization of
communicative targets suggests children who demonstrate
greater severity of autistic symptoms can learn from video
modeling interventions. However, incorporating consequences
that are known to be preferred by the observer within the video
sequences appears to be especially important for this sub-
group. These outcomes have implications for designing video
sequences when video modeling is used to teach new
behaviors to individuals with autism.

105.058 58 Efficacy of a Facial Expression Recognition
Training Software for Taiwanese School-Aged Children
with Asperger's Disorder. C. C. Chao*!, L. Y. Wang? Y.
Y. Wus3, S.R. Lee3, M. Y. Hsu3, Y. C. Tu'and S. Y. Wu',
(1) Taipei Municipal University of Education, (2)Chang
Gung University, (3)Chang Gung Memorial Hospital

Background: Asperger's disorder is characterized by the
notable difficulties in social interactions. Previous researches
have suggested that such impairment in social interactions is
probably due to some deficits in their theory of mind. There
have been various methods and materials developed
internationally for training the theory of mind. Among them,
some are computer software specially designed for improving
facial expression recognition ability.

Objectives: To evaluate the applicability and effect of a
software designed for children with Asperger‘s disorder to
improve their ability to recognize human facial expression.

Methods: Nine Taiwanese boys with Asperger‘s disorder (aged
9 to 12) received the facial expression recognition training. A
pre- and post-test design was used to compare the

performance of the participants on various outcome measures
including: (1) Facial Expression Recognition Task built in the
training software; (2) Diagnostic Analysis of Non-Verbal
Accuracy lI-Taiwan Version (DANVA 2-TW); (3) Children's
version of the Reading the Mind in the Eyes Test (Eyes Test);
(4) Advanced Theory of Mind Test (ToM Test). Each
participant's data were presented individually for direct
comparison and the Wilcoxon signed-rank tests were used for
group analysis.

Results: The results showed that this training software can
partially improve the ability of facial expression recognition for
the participants. There were significant improvements in the
accuracy of the Facial Expression Recognition Task after the
training. However, no significant pre-post differences were
found in the participant's performance on the DANVA 2-TW,
Eyes Test, and ToM Test.

Conclusions: The computer assisted training software used in
our study is applicable for children with Asperger‘s disorder to
improve their ability to recognize facial expression during the
training. Despite its convenience, cost-effective, and immediate
effect at the time of training, however, the training effect failed
to generalize to other tasks. Thus, it is suggested that it might
be useful to include training software as an adjunctin a
comprehensive multi-component training programs, but not use
such a tool as an intervention alone. Future studies are needed
to develop more effective software.

105.059 59 Evaluating the Components of a Social Stories
Intervention Package for Children with Autism. J.
Vogel*, K. Imlay, A. Finch and D. Berry Malmberg,
California State University Northridge

Background: Autism spectrum disorder is marked by
impairments in social interactions, communication, and
imaginative play (APA, 2000). These impairments affect the
child’s ability to understand nonverbal communication, engage
in reciprocal social interactions, and develop relationships with
peers. Social Stories have become a widely adopted
intervention to teach social skills and to address maladaptive
behaviors of children with autism. Social Stories are brief first
person narratives that describe appropriate responses and
behaviors in social contexts (Gray & Garand, 1993). Findings
regarding the effectiveness of Social Story interventions have
been mixed, and many studies have methodological concerns
(Kokina & Kern, 2010; Rust & Smith, 2006). Another concern
with prior research is that Social Stories are frequently
presented in an intervention package with other behavioral
interventions, such as prompting (Swaggart et al., 1995), role-
play (Chan & O'Reilly, 2008), and feedback (Thiemann &



Goldstein, 2001). Therefore, the components of this study were
studied in isolation rather than with other behavioral
interventions (Kokina & Kern, 2010; Rust & Smith, 2006).

Objectives: The goal of this study was to examine the
effectiveness of two components of Social Story interventions,
the Social Story and prompting, in isolation to determine their
unique contributions to social skill acquisition of children with
autism.

Methods: A single-subject component analysis design was
used to determine the critical element of the intervention
responsible for behavior change. Two children, ages 6 and 9,
with a diagnosis of Autistic Disorder participated in this study.
For each child, target behaviors were randomly assigned to one
of two conditions, either Social Stories or prompting. Target
behaviors included reciprocal conversation, sharing, empathy,
and congratulations. In the Social Story condition, children
listened to a Social Story describing their individualized target
behavior. If the participant engaged in the target behavior, the
experimenter provided verbal praise. During the prompting
condition, the experimenter verbally prompted the participant to
engage in the appropriate behavior, which the experimenter
reinforced through verbal praise upon demonstration.

Results: Results indicate that the isolated Social Story
component did not lead to acquisition of children’s target social
behaviors; however, the prompting phase resulted in rapid skill
acquisition, as well as retention of the skill at follow-up.

Conclusions: By isolating the Social Story component, we were
able to determine that Social Stories alone were not
responsible for the acquisition of social behaviors for these
children with autism. Further research of the isolated
components of social skill interventions would aid in the
identification of critical elements in social skill acquisition and
assist in providing evidence-based treatments to teach social
skills to children with autism.

105.060 60 Evaluating the Effectiveness of a Behavioral
Summer Treatment Program for Children with High
Functioning Autism Spectrum Disorders. E. H.
Sheridan*!, S. Mrug', J. B. Hodgens', C. S. Patterson'
and K. J. Bailey?, (1)University of Alabama at
Birmingham, (2)Glenwood Autism and Behavioral
Health Center, Inc.

Background: Children with high-functioning autism spectrum
disorders (HFASD) demonstrate a number of core social and
behavioral deficits that affect their ability to interact effectively
with peers. Despite recommendations to improve intervention
programs for children with HFASD, few empirical studies have

evaluated the efficacy of specific behavioral interventions. A
case report by Mrug and Hodgens (2008) described how the
Summer Treatment Program (STP), a comprehensive
behavioral intervention developed for children with Attention-
Deficit/Hyperactivity Disorder, produced substantial changes in
behavior and social functioning in four boys with Asperger’s
Disorder. Over the course of the STP, the boys decreased
their rates of negative behaviors that are typically associated
with peer dislike, and also made significant gains in their social
relationships with peers. However, a quantitative examination
with a larger sample is needed to more reliably determine the
effectiveness of STP on the behavioral and social functioning of
children with HFASD.

Objectives: The present study will examine the effectiveness of
the STP on specific positive and negative behaviors of children
with HFASD.

Methods: The participants in the study were 15 boys with
HFASD who attended the STP between 2004 and 2010. Al
participants were between 6 and 11 years (M = 8.9 years, SD =
1.75) and were diagnosed with a HFASD by a licensed mental
health professional. The STP is an intensive, 6-week-long daily
behavioral program that is conducted 5 days per week for 9
hours each day. A comprehensive behavioral management
system is administered during the majority of the group
activities, during which children earn points for positive
behaviors and lose points for negative behaviors. Each day,
the following positive behaviors were measured: following
activity rules, attention, compliance, helping a peer, sharing
with a peer, and contributing to group discussion. Additionally,
the following negative behaviors were measured: intentional
aggression toward a peer or staff member, name
calling/teasing, cursing/swearing, interruption, and
complaining/whining.

Results: Average daily frequencies for the behavioral point
system categories will be analyzed over three time periods
(Weeks 1 and 2; Weeks 3 and 4; and Weeks 5 and 6) using
repeated measures analysis of variance. It is hypothesized
that the frequency of negative behaviors will decrease as STP
progresses, while the frequency of positive behaviors will
increase. Any significant main effects will be tested using one-
tailed tests due to the clear directional nature of these
hypotheses. The data are currently being compiled from STP
records in preparation for data analysis.

Conclusions: The STP offers a unique opportunity to target
behavioral functioning and social skills of children with HFASD
within the context of a naturalistic, summer camp setting. A



better understanding of the effectiveness of STP on specific

aspects of behavioral and social functioning of children with

HFASD will have important implications for development and
refinement of future intervention programs.

105.061 61 Evaluation of the "Dependence Trap" Intervention
Protocol for Parents of Young Adults with High
Functioning Autism Spectrum Disorders. H. Shilo*!, O.
Golan' and H. Omer?, (1)Bar-llan University, (2)Tel-Aviv
University

Background:

Research has shown that young adults with High Functioning
Autism Spectrum Disorders (HFASD) experience difficulties
achieving age appropriate goals, such as having peer or
intimate relationships, providing for themselves or living
independently. As a result, many of them rely on the support of
their families. We view this as a "dependence trap", in which
the son/daughter's adjustment difficulties coincide with parents'
concerns and sense of responsibility, thus leading parents to
take a major role of assistance that often leaves them
distressed and hampers their son/daughter's independent
functioning. In terms of intervention, we find that parents'
feelings and their contribution to their son/daughter's
dependence are often overlooked. In our formulation of such an
intervention we utilized core principals of the Non-Violent
Resistance (NVR) approach, shown to be effective in guiding
parents of adolescents with challenging behavior and children
with anxiety disorders.

Objectives:

This study includes a formulation and trial run of the
"dependence trap" intervention protocol with parents of young
adults with HFASD. In implementing this protocol, we aim to
alleviate the "dependence trap", meaning to help parents
recognize specific areas in which they could promote their
son/daughter's independence by not providing the same level
of assistance they used to, but rather to make themselves
available for support as their son/daughter takes charge in
those areas. We studied possible shifts following the
intervention, such as: parent's emotional state, their sense of
capability, the extent of cooperation between parents, the level
of assistance they make available for their son, and the son's
level of dependence.

Methods:

Parents of 4 young men (aged 20-26) diagnosed with HFASD,
took part in a 10 week intervention. Each couple attended
weekly sessions with a psychologist, and duo-weekly telephone

conversations with a trained supporter. Evaluation of the
intervention was gathered through 2 semi-structured interviews
with the parents — pre and post intervention. In addition,
parents filled out questionnaires (VABS-II, BDI, a hopefulness
scale, a dependence behaviors checklist).

Results:

Analysis of the gathered data reveals encouraging shifts in the
families' functioning and everyday routine. Parents decreased
their assistance in certain areas, offering their son support, yet
not caving in by allowing him extensive services as they did
before. The young adults, in turn started taking responsibility in
those areas. Also, we witnessed a change in the familial
atmosphere, as conflicts became less frequent, and
cooperation between parents increased. Some parents showed
a decrease in depressive symptoms, and an increase in their
hopefulness level. One couple dropped out of the intervention
plan, as their son needed psychiatric attention, for an ongoing
condition.

Conclusions:

Parenting a young adult with HFASD is a complex task.
Parents’ worries for their son's well-being, may lead them to
provide him with extensive everyday assistance, thus
experiencing emotional distress, and holding back the son's
independent functioning. NVR appears to be an effective
approach in guiding those parents in dealing with their son and
allowing him areas of independence. It also seems to have
positive effects on both parents' and son's welfare.

105.062 62 Examining the Impact of Cognitive Behavioral
Group Therapy on Quality of Life In Adolescents with
High Functioning Autism Spectrum Disorders. A.
Blakeley-Smith*!, S. HepburnZ and J. Reaven?, (1)Univ.
of Colo. Denver-JFK Partners, (2)University of Colorado
/ JFK Partners, (3)Univ. of Colorado Denver-JFK
Partners

Background: Adolescents with autism spectrum disorders
(ASD) are at increased risk for anxiety (Farrugia & Hudson,
2006; White et al., 2010). High levels of anxiety often result in
avoidance and withdrawal, potentially exacerbating the core
deficits of ASD and impacting quality of life. The purpose of the
present study was to determine if a family-focused cognitive
behavioral group treatment (Facing Your Fears (FYF),
Adolescent Version, Reaven et al., 2009) designed to reduce
symptoms of anxiety would also result in changes in adolescent
quality of life. Quality of life is a critical variable to explore given
that it may be a more socially valid and functional way of
understanding outcome than anxiety reduction alone. It is



hypothesized that improvements in quality of life will
correspond with reductions in anxiety.

Objectives: To determine if there are significant changes in
adolescent quality of life following the 14 week FYF
intervention

Methods: Twenty four adolescents ages 13-18 participated in
the FYF program and: (a) met criteria for an ASD, as confirmed
by the ADOS (Lord, et. Al, 2002); (b) had a Verbal 1Q of 70 or
above; and (c) exhibited clinically significant symptoms of
anxiety, as measured by Anxiety Disorders Inventory Schedule
for Children, Parent Version (ADIS-P; Silverman & Albano,
1996). Parents and adolescents were also administered the
Quality of Student Life Questionnaire (QSLQ; Keith & Schalock,
2003). Parent ratings were based on their perception of their
teen’s quality of life. ~ The QSLQ contains four subscales
(Satisfaction, Well Being, Social Belonging, and
Empowerment/Control). Both the ADIS-P and the QSLQ were
administered pre/post intervention.

Results: Overall, results from the ADIS-P indicated that the
majority of adolescents were “much improved” post treatment
(see Reaven et al.,IMFAR abstract submission, 2011).
Furthermore, parents’ ratings yielded significant improvements
on Satisfaction (t= -2.702; p = .013), Well Being (t = -2.528, p =
.02), and Social Belonging: (t=-2.977; p =.007). However,
there were no significant differences in adolescent ratings on
the QSLQ subscales post-treatment. The relationship between
quality of life and symptom improvement is important to
consider and will also be presented (analyses ongoing).

Conclusions: Parent report indicates significant reductions in
anxiety and significant improvement in quality of life post
treatment. On the other hand, adolescents’ report does not
indicate change in quality of life. It is not surprising that there is
disagreement between parents and adolescents, given the
difficulty individuals with ASD have in introspection and
emotion identification (Baron-Cohen et al., 1985). While it is
unclear what underlies the change in quality of life scores
reported by parents (i.e., anxiety symptom reduction, group
membership, etc.), it is believed that as anxiety lessens,
opportunities increase for adolescent engagement in the world,
thus improving quality of life. However, further study is needed
to explore potential mechanisms for change in addition to
socially valid outcomes of intervention. Study limitations
include the lack of a comparison group and small sample size.

105.063 63 Examining the Use of Turn Taking In Pivotal
Response Training: Adaptations for Classroom
Environments. S. Reed*!, J. Suhrheinrich?, A. C.

Stahmer!, L. Schreibman?, J. Wilson? and B. Ross?,
(1)Rady Children's Hospital, San Diego, (2)University of
California, San Diego

Background: Pivotal Response Training (PRT) utilizes turn
taking as one tool to target communication, play, and social
goals for children with autism. The therapist takes a turn in PRT
for two reasons: (1) to model appropriate language, play and
social skills for the child (modeling) and (2) to provide an
opportunity for the child to produce a behavior (independently
or with a prompt). When the child engages in the behavior, the
adult can then provide reinforcement by returning the materials
to the child (contingency). Unlike other components of
evidence-based interaction, the use of turn taking with children
with autism has not been individually empirically validated in
the scientific literature. Teachers using PRT in applied settings
have consistent difficulty using turn taking, and often exclude
this point in their implementation with students.

Objectives: The function and necessary components of turn
taking in PRT will be evaluated and discussed to inform the
adaptation of PRT for classroom environments.

Methods: Participants included six children with ASD, ages 3 to
5 years. Children received two, 90-minute sessions of PRT per
week for a period of three weeks with a trained therapist.
Therapists systematically varied the turn taking component of
PRT among four conditions: modeling only, contingency only,
modeling and contingency independently, and modeling and
contingency together. All other components of PRT were held
constant. Children’s language and play behavior were
behaviorally coded for frequency, complexity, function, and
type. Results were compared among conditions.

Results: Results indicate that both modeling and contingency
components of turn taking are necessary to optimally promote
children’s use of more complex language and play skills. For
example, preliminary data indicate subjects engaged in
approximately 40% more discrete play actions during
conditions involving both modeling and contingency than either
modeling or contingency alone. Similarly, the total duration of
functional play was 30% longer for the combined conditions.
Though both modeling and contingency are necessary, there
appears to be limited difference between the simultaneous use
of these components and the independent use of both
strategies throughout the intervention session. Additionally, the
initial skill level of the child may differentially effect which
components are most successful in promoting skill use.

Conclusions: Findings indicate that PRT protocol may be
simplified for classroom implementation by separating the turn



taking components of modeling and contingency. Future
research will test the effect of this PRT adaptation in applied
settings, whether separation of the components affects child
engagement, and whether teacher’s implementation of PRT is
improved by this alteration

105.064 64 Executive Functions as Outcome Measure In
Adults with Pervasive Developmental Disorders: An
ltalian Experience with BRIEF-A After 1 Year of Farm-
Community Intervention. G. La Malfa*!, C. Del Furia?,
M. Venturi®, M. Innocenti® and A. Narzisi4, (1)University
of Florence, (2)C.T.E. Firenze, (3)AGRABAH Parent
Association for Parents, (4)University of Pisa - Stella
Maris Scientific Institute

Background:

Individuals with Pervasive Developmental Disorders (PDD)
commonly show deficits in many neuropsychological measures
and the executive dysfunction is thought to be primary to
autism. Appropriate assessment of these complex functions is
critical to develop necessary interventions and it represents a
challenge to our traditional methodologies. Ecological validity
has become an important focus in neuropsychological
assessment with particular relevance for the executive
functions (EF), which coordinate one's cognitive and behavioral
capacities with real-world demand situations. The Behavior
Rating Inventory of Executive Function-Adult version (BRIEF-A)
was developed to capture the real-world behavioral
manifestations of executive dysfunctions. It's composed of nine
theoretically and empirically derived clinical scales that
measure various aspects of executive functioning (EF): Inhibit;
Self-Monitor; Plan/Organize; Shift; Initiate; Task Monitor;
Emotional Control; Working Memory; Organization of Materials.

Objectives:

To study the EF pre and post Farm-Community intervention in
adults with PDD in everyday environment through BRIEF-A.

Methods:

We examined intra-group differences in executive functioning
of 17 adults men with PDD (mean age: 24, 80; ds: 7,78; range:
15,1-42,7) diagnosed with ICD-10. Executive Functioning at
baseline (T0) and after 1 year (T1) from the Farm-Community
intervention using BRIEF-A was evaluated. T-test was used for
statistic data analysis (p<.005 was established as significant).

Results:

T-tests revealed significant differences in the follows scales:
Emotional Control (T0: mean T score = 56,11; T1: mean T
score = 50,29; p = .003); Working Memory (T0: mean T score =
74,94; T1: mean T score = 66,70; p = .005) and Plan/Organise
(TO: mean T score = 74,88; T1: mean T score = 66,82; p =
.005). Further, there were also significant differences in
Behavioral Regulation (T0: mean T score = 60,47; T1: mean T
score = 54,29; p = .0000 significant differences were found in
the Self-Monitor (p = .010); Initiate (p = .140); Task Monitor (p =
.007); and Organisation of Materials (p = .084) scales.) and
Metacognition (T0: mean T score = 71; T1: mean T score =
63,70; p = .005) indexes and in the Global Executive
Composite (T0: mean T score = 67,35; T1: mean T score =
60,17; p =.000 In contrast, n).

Conclusions:

Data indicate that after 1 year of Farm-Community intervention,
individuals obtained a positive outcome in many executive
functions studied. Particularly, in Metacognition index and
Global Executive Composite they pass from a clinically
elevated scores (defined as a T score = 65) to underclinical
cutoff. Working Memory and Plan/Organize scales were
impaired at TO and these data were confirmed also at T1 but
with lower scores. Emotional Control scale and Behavioral
Regulation index were no impaired at baseline and this trend
continues at T1. Further, findings indicate that the BRIEF-A is
sensitive to subtle executive changes in adults with PDD.
Current study also calls attention to the ecological assessments
of neuropsychological profiles in fact the novelty of BRIEF-A is
that it is focused on EF in everyday environment.To conclude
we suggest the opportunity to use BRIEF-A as outcome
measure in clinical settings for adults with PDD.

105.065 65 Helping Students Self Regulate: The Effect of A
Relaxation Program on Autonomic Function and
Behavior In Children with ASD In the Classroom. E.
London**, J. Foster2 and T. Hamlin3, (1)NYS Institute for
Basic Research in Developmental Disabilities,
(2)Institute For Basic Research, (3)Center for Discovery

Background: The autonomic nervous system (ANS) regulates
the activity of the major organ systems of the body, and
mediates both homeostasis via the parasympathetic nervous
system (PNS) and the fight-or-flight stress response via the
sympathetic nervous system (SNS). Recent research suggests
that ANS dysregulation is a common feature in children with
ASD, especially over-activity of the SNS (Althaus, Van Roon,
Mulder, Mulder Aarnoudse & Minderaa, 2004; Groden,
Goodwin, Baron, Groden, Velicer, Lipsitt, Hofmann & Plummer,
2005; Anderson & Colombo, 2008). Autonomic dysregulation



can affect social engagement, attention, auditory processing as
well as other sensory processing functions. (Hirstein, lverson &
Ramachandran, 2001; Schoen, Miller, Brett-Green & Hepburn,
2008). Self regulation, or, externally aided regulation of the
ANS by means of improving PNS function, may improve a
student’s ability to cope with stress, improve behavior and
possibly improve learning. At the Center for Discovery, we have
created and implemented a procedure for students with ASD to
achieve deep relaxation as a treatment modality. This
procedure has been implemented successfully with all of the
ASD students thus far, including very low functioning and
behaviorally challenging stude

Objectives: 1-To assess whether the intervention achieves
relaxation as measured by a reduction of greater that 15% for
heart rate (HR) and a 30% increase in Respiratory Sinus
Arrhythmia (RSA). 2-To assess the duration of the effects of the
relaxation program on autonomic functioning as measured by
HR and amplitude of RSA. 3-To asses the effects of the
intervention on behavioral expression, defined by frequency of
three individualized target behaviors per student collected for
15 seconds every minute for three hours post intervention.

Methods: In a repeated A-B-A-B design 15 students with ASD
are being studied on 5 relaxation program (RP) days, verses 5
other days consisting of typical classroom activities (TCA) as a
control condition. Heart rate monitoring takes place for the
duration of the school day on RP and TCA days, and
behavioral observations by blind raters for three hours following
the procedure is collected. An activity monitor will be used to
correct for changes in heart rate due to physical movement.

Results: We have successfully collected data on the first 5
subjects. Preliminary measures have indicated a significant
reduction in heart rate from baseline to treatment, {(2) =-4.72, p
< .05, compared with a control period of similar duration. This
suggests that the program is effective in reducing
cardiovascular arousal during the intervention. Reporting on the
results of the ongoing effects is deferred pending the
completion of the study.

Conclusions: We have developed a cost effective, easy-to-
implement intervention that has a beneficial effect on
autonomic regulation and putatively for behavior in classroom
settings. This intervention does not require extensive staff
training, carries no risk of side effects and would be easy to
introduce to other school programs if proved to be beneficial.

105.066 66 Improved Reading and Math Skills Using a
Computer-Based Early Learning Program. J. Palilla**,
M. South?, T. Newton!, K. Brown?, E. Johnson3 and H.

Shamir4, (1)Brigham Young University, (2)University of
Utah, (3)Waterford Institute, (4)Waterford Institute

Background: In addition to core impairments in social
communication and repetitive behavior, children diagnosed with
Autism Spectrum Conditions (ASC) frequently struggle with
basic academic skills, such as reading comprehension and
word reading (Whalon et al., 2009).

Previous research indicates that ASC children are more willing
to spend time reading material accessed on computer than a
book (Williams et al., 2002). This suggests that a computer-
reading program may be an effectual tool for teaching children
with ASC. The Waterford Early Reading Program (ERP)
software - The Rusty and Rosy Learn with Me™ program - has
demonstrated effectiveness in early education classrooms.
Students using the program consistently outperform children
not using the program in basic literacy skills. Anecdotal reports
suggest that young children diagnosed with ASC may benefit
from the ERP software, but it has never been formally tested
using a rigorous scientific design.

Objectives: We hypothesized that ASC children would improve
on basic reading skills in response to 5 months of consistent
use of the ERP software, significantly more than children with
similar usage of the Waterford Early Math Software (EMS). We
predicted that the level of improvement would be associated
with age, extent of program usage, and severity of autism
symptoms.

Methods: Participants were 25 children between the ages of 4
to 7 (mean = 5.68) and diagnosed with an ASC. Each
participant received assessments of math and reading skills at
baseline, at 5-month crossover of the software assignments,
and at the end of the 10-month study. Assessments include
reading assessments using the Dynamic Indicators of Basic
Early Literacy Skills (DIBELS), which measures the acquisition
of early literacy skills in children; and the Waterford
Assessment of Core Skills (WACS). Math assessment is done
using the math portion of the lowa Test of Basic Skills (ITBS).
After baseline assessment children were randomly assigned to
begin at-home instruction with either the ERP or EMS for 15
minutes a day/5 days a week. After 5 months of lessons with
one program, each child returned for a second assessment
then began instruction with the alternate program for the
following five-month period.

Results: Data for the first 5-month follow-up show significant
improvement on average for math skills for EMS users and
reading skills for ERP users. For 16 users who have complete,
10-month data available, reading scores improved significantly



more than math scores did during the corresponding software
assignment. Baseline test performance was correlated with age
but not autism symptom severity. Follow-up performance was
associated with age and usage time.

Conclusions: The Waterford ERP software offers potential as
a tool for assisting early academic instruction in young children
diagnosed with ASC. Follow-up to the cross-over instruction as
well as analysis of math improvement in response to the EMS
program will provide more knowledge about the possible
effectiveness of computer-assisted instruction for ASC.

105.067 67 Improvements in Executive Function Associated
with Participation in Social Skills Intervention. K. E.
Bodner*, J. P. Stichter?, K. V. O'Connor?, A. Moffitt2, M.
Herzog? and S. E. Christ?, (1)University of Missouri,
Columbia, (2)University of Missouri

Background:

Difficulties with executive function likely contribute to the social
and communicative challenges faced by individuals with autism
spectrum disorder. Within this context, effective social skills
interventions such as the Social Competence Intervention (SCI)
program (Stichter et al., 2010, in press) are targeting executive
function (along with theory of mind and emotion recognition) as
a key construct in addressing social competence deficits in
these children. The precise relationship between intervention-
related improvements in day-to-day social competence and
changes in underlying neurocognitive processes (e.g.,
executive function), however, remain unclear.

Objectives:

To evaluate the impact of social skills intervention on three
different core components of executive function (i.e., inhibitory
control, working memory, and cognitive flexibility)

Methods:

Executive function data was collected on 35 children (age
range = 11 to 15 yrs) with high functioning autism or Asperger’s
Syndrome (HFA/AS) prior to participating in the SCI program
(i.e., a short-term social skills intervention) and then again
shortly after completion of the intervention. The SCI program is
based on cognitive behavioral principles and has been shown
to be effective at improving social skills in adolescents with
HFAJ/AS. It is delivered over the course of 10-12 weeks (45-60
minutes twice per week; total = 20 hours of intervention). At
both time points (pre- and post-intervention), participants
completed digit and spatial memory span tasks assessing
verbal and non-verbal working memory, respectively. Inhibitory

control was also assessed using a flanker visual filtering task,
which required participants to respond to a centrally-presented
visual stimulus while ignoring other distracting stimuli on the
display. Lastly, a novel task requiring participants to quickly
shift back and forth between categorizing stimuli based on
shape or color was used to assess cognitive flexibility.

Results:

As anticipated, participation in the intervention was associated
with a significant decrease in problematic social
behaviors/issues (as measured by parents’ reports on the
Social Responsiveness Scale), p < .001. In addition, pre- to
post-intervention improvements were also observed on the
working memory and inhibitory control tests. There was an
overall improvement in forward spatial span performance on
the non-verbal working memory tasks, {(34) = 3.61, p <.001.
On the inhibitory task, participants were more effective at
resisting distracter interference post-intervention as compared
to pre-intervention, {(33) = 2.28, p < .05. On the switching
tasks, participants generally responded faster post-intervention
as compared to pre-intervention, {(26) = 4.50, p < .001;
however, no other intervention-related improvements were
evident on this task, all ps > .05.

Conclusions:

Pre- to post-intervention improvements were observed for 2 of
the 3 executive function components that were assessed. The
present findings provide preliminary support for the hypothesis
that participation in the SCI program is accompanied by
improvements in underlying neurocognitive processes such as
executive control. Additional data collection (including
recruitment of a non-intervention comparison group) remains
ongoing.

105.068 68 Increasing Social Interactions Between High
School Students with Intellectual Disabilities and Autism
and General Education Peers. N. Brigham*!, C.
Hughes?, M. Golas2 and J. C. Cosgriff2, (1)Vanderbilt
University Medical Center, (2)Vanderbilt University

Background: Effective social skills are critical to successful
school performance, including classroom participation,
academic engagement, and social interaction; yet, as core
limitations, these skills often elude students with intellectual
disabilities and autism. Observational studies conducted in high
school settings indicate that programming to increase
communication and social interaction among general education
students and their peers with intellectual disabilities and autism
rarely occurs and that intervention efforts to increase students’



active engagement in general education settings are similarly
scarce.

Objectives: To increase social interactions between high
school students with intellectual disabilities and autism and
general education peers through the use of communication
books.

Methods: A multiple-baseline-design across settings and
participants with a multiple-probe component was used to
evaluate the effects of communication book use on participants’
social interactions. The study consisted of three experimental
conditions: (a) baseline, (b) communication book training, and
(c) communication book use, across which generalization data
were collected daily. Follow-up data were collected four months
following the termination of the communication book use
condition.

Results: Communication book use was associated with
increases in conversational initiations and responses of five
high school students identified with intellectual disabilities and
autism with their general education peers across school
settings. Following intervention, all participants indicated that
they met their pre-intervention social goals of having more
friends at school. In addition, general education conversational
partners generally indicated that they enjoyed interacting with
participants and they perceived that participants had increased
their conversational skills.

Conclusions: Conversational skills instruction is a first step
toward increasing social interaction among students with
intellectual disabilities and autism and their peers. By itself,
however, instruction is not enough. Creating opportunities to
interact socially with peers and providing peer support training
must be part of any intervention to teach social skills to
students with intellectual disabilities and autism.

105.069 69 Intrapersonal and Interpersonal Synchrony In
Typically Developing Children and Children with Autism
Spectrum Disorders (ASDs)/ADHD Between 4-10 Years
of Age. K. Palatinus®, P. Menacherry, T. Gifford, K.
Marsh and A. Bhat, University of Connecticut

Background: Dual-limb coordination such as clapping and
marching emerges earlier in development than multilimb
coordination, for example marching while clapping (Getchell,
2007). In addition, the difference between self-coordination
(actions performed on your own) and social coordination (joint
actions done as one follows a leader) within such multilimb
motions is unknown. Currently, we are evaluating whether
imitation training within a robot-adult-child context facilitates

self and social coordination of typically developing children and
children with ASDs/ADHD between 4-10 years of age.

Objectives: To examine the effects of robot-adult-child
interaction training on the self and social coordination of
typically developing children and high-functioning children with
ASDs/ADHD between 4-10 years of age during dual and
multilimb motions.

Methods: Eight, 4-6 year olds (group 1) and seven, 6-8 year
olds (group 2) were observed before and after training during
three conditions: only clap, only march, clap and march and
across two contexts: self and social. The training involved
eight, 30-minute sessions of robot-adult-child interactions.
During the sessions, each child practiced complex movement
patterns based on karate and dance themes demonstrated by a
7-inch tall, humanoid robot. Mean and coefficient of variation
(CV) of amplitude and duration of clap and march motions were
compared across conditions, across contexts, between groups,
and before and after training. A higher CV indicated greater
movement variability.

Results: During the self context, we replicated the findings of
increased movement variability in amplitude (group 1 and 2,
p<0.05) and duration (group 2, p <0.05) during multilimb
motions (march and clap) of the hands as compared to dual-
limb motions (only clap). Moreover, the variability was greater
for the post-test than the pretest in group 1 (p<0.05). During the
social context, there were no differences between dual and
multilimb motions due to increased overall variability in the
social context. In terms of social versus self contexts, the social
context was more variable than the self context for both groups
during dual-limb motions only. There were no clear differences
between the pre and posttests for the TD children. On the other
hand, one child with ASD and another child with ADHD showed
reduced variability in the posttest as compared to the pretest
for both dual- and multilimb motions of the self context. In
contrast, social context significantly increased the movement
variability of the child with ASD whereas it reduced the
variability and improved the motor performance of the child with
ADHD.

Conclusions: The march-clap paradigm findings were replicated
for both TD children and those with ASDs/ADHD. Among TD
children, multilimb motions were more variable than dual-limb
motions. During dual-limb motions like clapping, social context
increased movement variability as compared to the self
context. Interestingly, the social context significantly impaired
the motor performance of the child with ASD whereas it
enhanced the motor performance of the child with ADHD.



Overall, there were no training effects in the TD children
whereas both children with ASD/ADHD reduced movement
variability and showed better motor performance after training.

105.070 70 Marquette University PEERS Pilot: A Replication
and Extension of An Empirically Validated Treatment for
Adolescents with Autism Spectrum Disorders. J. S.
Karst*!, A. Meyer', K. Schohl, B. Dolan’, E. Beste', M.
Houge', E. A. Laugeson? and A. V. Van Hecke!,
(1)Marquette University, (2)UCLA Semel Institute for
Neuroscience & Human Behavior

Background:

This study investigated a replication and extension of the
PEERS (Program for the Enrichment and Education of
Relational Skills) program originally developed and
implemented at the University of California — Los Angeles
(UCLA,) for adolescents with Autism Spectrum Disorders
(ASDs). This social skills program was implemented at
Marquette University and the researchers utilized both the
original assessment and outcome measures used by
researchers at UCLA as well as evaluations in two other
domains related to the development of social skills and
competency.

Objectives:

1) To replicate the implementation and evaluation of the
PEERS program in a medium-sized midwestern city through
utilization of pre- and post-treatment measures of social
functioning completed by adolescents with ASDs and their
parents.

2) To extend research on PEERS outcomes by including
evaluation of changes in neurological and physiological
functioning and in vivo social interactions.

Methods:

Five adolescents enrolled in the PEERS program pilot
completed an initial intake process and were assessed on
cognitive functioning (via the KBIT-2) and tested for autism
spectrum disorders (via the ADOS-G). Teens and parents then
participated in 14 weeks of PEERS, which included one 1.5-
hour didactic session per week. Follow-up data was assessed
at completion of PEERS.

The replication component included evaluation of social skills in
adolescents through parent, teacher, and self-report measures

administered at intake and follow-up. Caregiver forms included
the Adolescent Autism Spectrum Quotient, Vineland Adaptive

Behavior Scales-Il, Social Communication Questionnaire,
Social Skills Improvement System-Parent (SSRS-P), Social
Responsiveness Scale (SRS-P), and Quality of Socialization
Questionnaire-Parent. Teacher forms included the SSRS-T
and the SRS-T. Child forms included the Teen Mental Status
Checklist, Test of Adolescent Social Skills Knowledge, Social
Interaction Anxiety Scale, Friendship Qualities Scale, Quality of
Socialization Questionnaire — Adolescent, Piers-Harris
Children’s Self-Concept Scale — 2" Edition, and Social Anxiety
Scale for Adolescents.

The extension components of the study were investigated at
intake and follow-up as follows:

A) Neurological and physiological functioning was assessed
through completion of a baseline electroencephalogram
coherence between frontal and temporal cortex in two
conditions: eyes open and eyes closed (3 minutes each), and a
measure of heart rate regulation, respiratory sinus arrhythmia.

B) In vivo social interactions were investigated through a 10-
minute unstructured interaction between the adolescents and a
typically developing peer confederate. These interactions were
coded using the Friendship Observation Scale for Teens
[adapted from the Friendship Observation Scale (FOS) by
Bauminger, Aviezer, & Rogers, 2005)].

Results:

Results are pending the conclusion of this program and follow-
up measures. Due to the pilot nature of the small sample,
results will be presented qualitatively and highlight individual
change between pre- and post-assessments.

Conclusions:

It is important to understand the effectiveness of the PEERS
intervention in a setting outside of its original development.
Further, both extension domains of treatment outcome are
thought to be imperative for understanding the way in which
social skills training impacts adolescents with ASDs. Future
additions to evaluate the PEERS program will be discussed,
include assessing parenting competency, stress, and mental
health outcomes.

105.071 71 Measuring the Efficacy of Social Skills
Interventions for Children with Autism. E. Rotheram-
Fullert, D. Seiple!, M. Kim" and J. J. Locke?, (1)Temple
University, (2)University of Pennsylvania

Background: Impairments in social functioning are a hallmark
of autism spectrum disorders, and represent an area of great



need within this population. Currently there are many
interventions available to improve the social skills of children
with autism. However, these interventions are paired with an
equally diverse number of outcomes used to measure social
gains. Because of this diversity, it is difficult to compare
outcomes across studies to determine the best interventions for
specific children.

Objectives: The range of outcome measures used to evaluate
the efficacy of social skills interventions for children with autism
will be explored. Recommendations for systematic
measurement of intervention gains will also be discussed.

Methods: Literature on social skills interventions was reviewed
from 1992 to 2010. Studies were included in the review if they
utilized a school-based, social skills focused intervention for
children with autism. A total of 48 studies were evaluated.

Each study was assessed to determine the type of intervention,
as well as the specific outcome measures used to investigate
social progress or success. Outcomes were grouped into three
discrete categories, including observations, standardized
reporting measures, and non-validated surveys. The range of
outcomes included in each of these categories was analyzed to
get an overall estimate of the variety of measures being used to
calculate social success. The number of studies that employed
probes to assess generalization and maintenance of skills was
also examined.

Results: Preliminary results suggest that over 171 discrete
outcomes were used across the 48 studies reviewed. These
outcomes varied from informal self-report measures to
standardized test scores, with 73% of the studies focusing on
observational data, 25% using standardized measures, and 2%
using non-validated rating scales. There were 35 unique
categories of skills measured using observational data, ranging
from specific verbal social interaction skills to nonverbal
behaviors. There were 3 categories of non-validated rating
scales, and 33 standardized measures used. The standardized
measures appeared most frequently in the studies that included
larger sample sizes. Only 17 of the 48 studies assessed
generalization of skills across settings, and just 4 studies
measured maintenance of skills up to 2 months after the end of
treatment.

Conclusions: Although there is a considerable need for social
skills interventions for children with autism, the variety of
outcomes used across studies means that we are unable to
compare interventions conducted by independent researchers.
Given the heterogeneity within the population of children with
autism, there is a critical need to be able to identify which

interventions will be the most successful with specific children.
The current review suggests that broader social skills outcomes
may be needed in order to systematically compare outcomes
across studies.

105.072 72 Mindfulness-Based Stress Reduction In Adults with
ASD. A. A. Spek*' and N. C. van Ham?, (1)Mental
Health Institution Eindhoven, (2)GGZ Eindhoven

Background:

Individuals with autism spectrum disorders (ASD) are at
increased risk for comorbid psychiatric disorders. Research
shows that depressive symptoms are the most common
psychiatric concern in ASD, especially in higher functioning
adults and adolescents. Up to 50 % of individuals with ASD
meets criteria for depression. Ruminative thinking has
frequently been associated with depression in general, but
seems particularly relevant in autism, given their tendency to
perseverate.

Treatment opportunities for co-morbid depression in adults with
autism spectrum disorders (ASD) are limited and lack scientific
proof. Mindfulness-based stress reduction (MBSR) is a
relatively new form of treatment that has been found particularly
effective in treating mood disorders in clinical populations.
Since MBSR requires few communication and theory of mind
skills, it may be a promising therapy for individuals with ASD.

Objectives:

To examine the effectiveness of MBSR in adults with ASD on
symptoms of depression, rumination and general well-being.

Methods:

21 adults with ASD and full scale 1Q > 85, received 9 weekly
MBSR sessions. The results of each group were compared with
those of a matched control group of individuals. The diagnoses
of the individuals were based on the ADI-R and a structured
DSM-IV interview. Symptoms of depression, rumination and
general well-being were assessed by the use of questionnaires.

Results:



Data of the first 11 adults have been analyzed and results show
a significant improvement in symptoms of depression (p <
.0005, partial eta squared .676) and rumination (p <.0005,
partial eta squared .910). Furthermore, a near significant
decrease in negative affect was found, but no significant
change in positive affect. At the end of December 2010, the
data-collection will be finished and final conclusions will be
drawn.

Conclusions:

MBSR is a patient-friendly method that appears valuable in the
treatment of comorbid depression and rumination in high
functioning adults with ASD. Apparently, high-functioning adults
with ASD are able to acquire meditation skills and apply those
in there home environment in @ manner that diminishes their
symptoms of depression and rumination. This finding is
particularly hopeful since it stresses opportunities of these
individuals.

105.073 73 Program for the Education and Enrichment of
Relational Skills (PEERS): Effectiveness In a
Community-Based Mental Health Setting. B. Harrison*!,
M. W. Demarse?, R. Worden?, L. Alpert-Gillis2, E. Smith?
and E. S. Kuschner?, (1)University of Rochester,
(2)University of Rochester Medical Center, (3)Children's
National Medical Center

Background:

Social skills training attempts to address one of the core deficits
exhibited by individuals with autism spectrum disorders. The
Program for the Education and Enrichment of Relational Skills
(PEERS; Laugeson & Frankel, 2010) is a parent-assisted
intervention for teens with autism that teaches social rules and
routines to foster friendships. PEERS focuses on strategies for
developing and maintaining friendships as a way to buffer the
deleterious effects of social difficulties. The efficacy of the
PEERS intervention was demonstrated by an increase in social
knowledge and interactions for teens enrolled in PEERS
relative to teens in a delayed treatment control group
(Laugeson, Frankel, Mogil, & Dillon, 2009).

Objectives:

This study examined the effectiveness of PEERS in a
community-based mental health setting.

Methods:

Participants included seven adolescents (range: 13-18 years
old; four males) and their parents. Inclusion criteria were less
restrictive than those used in Laugeson et al. (2009), so
participants in the group included teens with an autism
spectrum disorder, ADHD, apraxia, major depression, anxiety,
and adjustment disorder. Four therapists with graduate training
implemented the intervention and fidelity was maintained
through weekly supervision with one therapist who is a clinical
psychologist trained by the developers of PEERS to administer
the intervention. Teens and parents completed the four
outcome measures that yielded significant differences in the
initial efficacy study. Teens completed the Test of Adolescent
Social Skills Knowledge (TASSK; Laugeson & Frankel, 2006),
Friendship Qualities Scale (FQS; Bukowski, Hoza, & Boivin,
1994), and the Quality of Socialization Questionnaire for
Adolescents (QSQA; Frankel & Merkel, 2008), and parents
completed the Social Skills subscale of the Social Skills
Improvement System (SSIS; Gresham & Elliott, 2008). Parents
also completed the TASSK as an additional measure of social
skills knowledge gained during PEERS.

Results:

Results reflect within-subjects outcome data at the end of the
14-week intervention. Paired t-tests were conducted with a
correction for multiple comparisons (a=.01). Results revealed
that teens (p=.004, Cohen’s d=1.30) and parents (p<.001,
d=2.7) showed an increase in their knowledge of social skills on
the TASSK. In contrast, there was no significant change (all
ps>.1) reported for general social skills (SSIS Social Skills
subscale, d=.7), quality of friendships (FQS, d=.03), and
frequency of social get-togethers hosted by teens (QSQA,
d=.8).

Conclusions:

This study demonstrated that the PEERS model could be
applied in a clinical, community-based mental health setting
with a heterogeneous group of teenagers with impairments in
social functioning. Preliminary findings suggest that teen and
parent participants reported an increase in their knowledge of
social skills (TASSK), but the quality (FQS/SSIS Social Skills)
and quantity (QSQA) of social interactions did not show
significant improvement post-intervention. Effect sizes for the
SSIS Social Skills subscale and QSQA suggest that failure to
detect differences on these measures may have resulted from
the small sample size and lack of statistical power.
Furthermore, while teens may have learned the skills presented
during the PEERS intervention, additional practice with



generalization may be needed to facilitate an increase in the
quality and quantity of real world, social experiences.

105.074 74 The Effects of Robot-Child Interactions on Imitation
and Praxis Performance of Typically Developing (TD)
Children and Children with Autism Spectrum Disorders
(ASDs) Between 4-10 Years of Age. S. Srinivasan®, K.
Lynch, T. Gifford, D. Bubela and A. Bhat, University of
Connecticut

Background:

While social communication delays are the primary
impairments of Autism Spectrum Disorders (ASDs), motor
impairments are quite frequent. Motor impairments in ASDs
include incoordination and dyspraxia, namely difficulties in
performing complex actions like skilled gestures. Traditional
autism interventions address social communication
impairments; they are intensive (30-40 hours/week) and
socially demanding. However, motor impairments are rarely
addressed in these contexts. In contrast, an interaction game
with a robot could be a highly motivating context and a simpler
social interaction for children with ASDs. We are currently
developing a novel embodied social intervention involving
robot-adult-child interactions during which children copy various
complex actions performed by the robot based on karate or
dance themes.

Objectives: To examine the effects of a novel robot-child
intervention program on praxis and imitation performance in
typically developing children and children with ASDs/ADHD.

Methods: Fifteen typically developing children and four children
with ASDs/ADHD were examined. Each child received eight,
30-minute sessions of robot-adult-child interaction training
across four weeks. The postural praxis subtest of Sensory
Integration and Praxis Testing (SIPT) is a normed and
standardized measure of gross-motor praxis and was used to
examine generalized changes in praxis. We also examined
task-specific improvements in imitation within the training
context by offering five novel actions during a pretest and a
posttest, before and after the training period. Dependent
variables for SIPT included errors in modulation, directness,
use of body part, as well as spatial aspects of movement.
Percent imitation error for each robot action was also
measured. Pre and posttest measures were obtained for each
variable.

Results: In terms of generalized SIPT performance, Wilcoxon
non-parametric tests showed an effect of training with a
decrease in spatial (p<0.05), body part (p<0.05) and total
(p<0.1) errors in the posttest compared to the pretest. In terms

of task-specific performance during robot imitation, a two-way
repeated measures ANOVA showed a significant effect of
training with lower errors in the posttest as compared to the
pretest (p<0.05, effect size=0.362). Case reports on two high-
functioning children with ASDs and one high-functioning child
with ADHD reveal improvements in both SIPT as well as task-
specific robot imitation. Moreover, one child with low-
functioning ASD dramatically improved his performance in the
SIPT as well as task-specific, robot-imitation.

Conclusions: Our first study on robot-child interactions was a
proof of concept study and helped develop a structured training
paradigm and a sound testing protocol. Our results suggest
moderate improvements in the posttest scores of TD children
and the majority of the children with ASDs/ADHD. The
moderate improvements may be attributed to a short-training
period (i.e., only 8 sessions of training). Our future research
proposal is to conduct a randomized controlled trial in children
with ASDs who receive robot-child interaction training in
addition to the traditional interventions for an extended period
while being compared to a comparison group. Thus, our
preliminary data suggest that the robot-adult-child interaction
context appears to be a promising tool for facilitating imitation
and praxis in children with ASDs.

105.075 75 The Effects of Robot-Child Interactions on Patterns
of Joint Attention and Verbalization of Typically
Developing (TD) Children and Children with
ASDs/ADHD Between 4-10 Years of Age. A. Bhat*, C.
Susca, M. Lally and K. Marsh, University of Connecticut

Background: Verbal and nonverbal communication delays are
hallmarks of Autism Spectrum Disorder (ASD) and are often
addressed by traditional autism interventions. However, motor
impairments in coordination, praxis, and imitation are often
present yet seldom addressed through intervention. Currently,
we are evaluating how an embodied social intervention that
involves an imitation game between a robot, an adult, and a
child affects the social skills of typically developing (TD)
children and children with ASD and Attention Deficit
Hyperactivity Disorder (ADHD) between 4-10 years of age.
Specifically, we would like to see whether such a motivating
context enhances the nonverbal and verbal communication of
the child with the adult controlling the robot.

Objectives: To examine the effects of robot-adult-child
interaction training on the rates of joint attention bids and
duration of verbalization in typically developing children and
children with ASDs/ADHD between 4-10 years of age.



Methods: Fifteen typically developing children and four children
with ASDs/ADHD were examined. Each child received eight,
30-minute sessions of robot-child interaction training across
four weeks. During the training, each child copied a 7-inch tall,
humanoid robot that performed four to five actions based on a
karate or dance theme. We examined the rates of joint attention
bids to the adult as well as the percent duration of verbalization
directed to the adult during the first, mid, and last sessions. We
also examined the same during the pre and posttests involving
imitation of five novel actions. We divided each code into
spontaneous as well as responsive forms of communication.

Results: In terms of verbalization, our preliminary analysis of
six children suggests that percent of spontaneous verbalization
was greater for the last session (25.0+2.0) as compared to the
first session (8.0+2.0). No clear differences were observed for
responsive verbalizations. In terms of non-verbal
communication, analysis of the entire dataset suggests that
total rates of joint attention bids to the tester increased
significantly during the baseline and robot-imitation conditions
of the posttest as compared to the same in the pretest
(p<0.001). These trends were not observed during training due
to increased complexity of actions in the latter sessions as
compared to the earlier sessions. We are coding the looking
durations to the robot, adult, or other to confirm our hypothesis.
Moreover, children with ASDs/ADHD showed small
improvements to no change in terms of verbal and nonverbal
communication.

Conclusions: TD children showed enhancements in social
communication as seen by increased spontaneous
verbalization durations as well as total rates of joint attention
bids after training as compared to their baseline. Relatively,
small to no improvements were seen in the children with
ASDs/ADHDs. This could be attributed to the short training
period of eight sessions. Our future studies will focus on
extended periods of robot-child interaction training using a
more capable robot.

105.076 76 The Effects of the Pace of Instruction During
Structured Teaching with Children Diagnosed with
Autism. M. D. Adams*, C. N. Bowen, A. L. Valentino
and M. A. Shillingsburg, Marcus Autism Center,
Children's Healthcare of Atlanta, & Emory School of
Medicine

Background: Discrete trial teaching is often used to improve
language skills for children diagnosed with autism. Although
there is research to support the use of DTT, there is little
research on specific parameters of this kind of teaching.
Important variables to consider are those that result in efficient

teaching sessions with minimal problem behavior. Literature
suggests that manipulation of the Inter-trial Interval (ITI) or pace
of instruction may be an important variable of a teaching
session. Research has shown that faster paced instruction has
been effective in increasing rates of acquisition and reducing
problem behavior in individuals with learning disabilities and
off-task behavior, however, little is known about the effects of
fast or slow paced instruction when teaching children with
autism.

Objectives: The objective of the current study was to examine
the effects of the pace of instruction during a structured
teaching session on rates of problem behavior in children with
autism and related disabilities. Furthermore, the current
investigation examined the influence of rate of reinforcement
during fast and slow paced instruction.

Methods: Five children diagnosed with developmental delays
(three of which had a formal autism diagnosis) served as
participants in the study. Sessions were conducted in five
minute blocks during instruction. The pace of instruction was
systematically controlled and included a fast paced condition (1
sec ITI) and a slow paced condition (5 sec ITI). In order to
control for the effects of the rate of reinforcement, which would
presumably be higher in the fast paced condition, a condition
consisting of slow paced instruction with a rate of reinforcement
yoked to the fast paced instruction condition was also included.
In each condition, mastered targets were presented with either
a1sor5sITl. The dependent variable was problem behavior,
which was individually defined for eah participant but included
aggression, disruption, and elopement. The effects of pace of
instruction on problem behavior were assessed using a
reversal and multi-element experimental design.

Results: Outcomes indicated that fast paced instruction
resulted in lower levels of problem behavior for two participants
and yielded no difference in levels of problem behavior
between the fast, slow, and yoked conditions for three
participants. Results are discussed in terms of selecting the
optimal inter-trial interval for teaching children with autism.

Conclusions: In conclusion, inter-trial intervals during discrete
instruction may reduce the opportunity for problem behavior to
occur, which may facilitate learning for some children. The fact
that some children are sensitive to inter-trial intervals makes it
important to assess the effects of pace of instruction on
problem behavior for individuals involved in discrete trial
teaching prior to beginning teaching in this format.

105.077 77 The feasibility and preliminary effectiveness of a
school-based, blended developmental and behavioral



parenting intervention for children with ASD. B.
Ingersoll*, Michigan State University

Background: Despite the acknowledged benefits of parent
training for children with ASD, parent training interventions are
rarely implemented in public special education settings for
children with ASD. Project IMPACT is 12-session parenting
training program that teaches parents to improve their child’s
social communication during daily routines and activities. The
intervention utilizes a novel blend of developmental and
behavioral techniques that are designed to promote social
engagement, language, imitation, and play in children with
ASD.

Objectives: This study investigated the feasibility and
preliminary effectiveness of Project ImPACT in public early
intervention and early childhood special education (EI/ESCE)
programs serving students with ASD.

Methods: Eleven teachers representing three intermediate
school districts were trained by the intervention developers to
implement the intervention with 28 students and their parents.
At pre- and post-treatment, parents and teachers completed
measures of child social communication skills, autistic
symptomatology, parenting stress, and treatment acceptability.
Parents were also observed in their homes interacting with their
child during free play and a daily routine. Paired t-tests were
used to examine changes in parent and child functioning from
pre- to post-treatment.

Results: Parents of 24 children (86%) completed the
program. Parents and teachers reported significant gains in
child mastery of social communication skills on the Social-
Communication Checklist. Teachers, but not parents, also
reported a significant decrease in autistic symptomatology on
the Social Responsiveness Scale. Parents improved their use
of the treatment strategies and children increased their rate of
appropriate language during a parent-child interaction in their
home. Parents also reported a significant decrease in
parenting stress on the child domain, but not the parent
domain, of the Parenting Stress Index. Both parents and
teachers rated the intervention highly in regards to treatment
acceptability and usability.

Conclusions: The moderate to high completion rate and
positive ratings by parents and teachers indicate that this
intervention can be feasibly implemented in public EI/ECSE
settings, filling a significant gap in services for public preschool
intervention programs serving children with ASD.
Improvements in child and parent functioning provide

preliminary evidence for the effectiveness of this intervention
approach.

105.078 78 Unstuck and On Target: An Executive Functioning
Intervention for Children with High-Functioning Autism
Spectrum Disorders. L. G. Anthony*!, L. Cannon?, K.
Alexander2, M. A. Werner2, M. C. Wills, J. L. Sokoloff",
C. Sharber!, J. Wintrol2 and L. Kenworthy', (1)Children’s
National Medical Center, (2)lvymount School

Background:

Difficulties with executive functioning are a commonly observed
associated feature of high-functioning autism spectrum
disorders (ASD). We have developed a school-based
intervention to improve flexibility, goal-setting and planning in
students with ASD, the Unstuck and On Target intervention.
Our team developed this new intervention using a participatory
process informed by a theoretical framework that emphasizes
real world interventions to remediate executive function deficits
in ASD through cognitive training, self-regulatory scripts, and
faded practice and cueing in home and classroom settings.

Objectives:

1) Develop an innovative classroom intervention targeting
flexibility in children with ASD

2) Evaluate the feasibility of the intervention by examining
preliminary data collected during the development trial

Methods:

The intervention was developed through the participatory
method, including a feasibility trial with 13 children in a special
education program for children with ASD. The intervention was
delivered by school staff during the children’s social skills
groups in about 35 sessions of 40 minutes each. The
intervention teaches what flexibility is, why it is important to be
flexible, how to be flexible, goal-setting/prioritizing and coping
skills. As part of this feasibility trial, we gathered extensive
feedback from the teachers, students and parents and revised
and streamlined the intervention significantly. We also
conducted a preliminary test of the intervention as it was being
developed, comparing the change in multi-modal assessments
from pre- to post-intervention. Data was collected via parent
and teacher questionnaires (BRIEF, Flexibility Questionnaire),
and a new group measure assessing EF, especially flexibility,
in a socially-demanding context (observing groups of four
children working together to complete tasks).

Results:



The resulting intervention is feasible and acceptable to
participants (90% enrollment rate; no children dropped out or
refused, though 2 left the school for other reasons, and 1 child
did not complete the intervention before the end of the school
year because of a late start).

The children who have completed the intervention
demonstrated significant change in flexibility as rated by
teacher (t=2.23; df=10) and by parent (t=2.54; df=9). The
children also showed some change in EF as rated by parent:
BRIEF Shift (t=23.81; df=9) and Plan/Organize (t=2.03; df=9;
p=.07 trend). On a blind coded group-based assessment of EF
skills (N=8), the children were significantly more collaborative
with each other after the intervention (t=-3.00), but also made
fewer positive comments to each other (=6.28). On this same
measure, the children trended towards used fewer coping
strategies after the intervention (t=1.96; p=.09 trend) and
receiving an overall rating of flexibility reflecting an
improvement in flexibility (t=-1.99; p=.09 trend).

Conclusions:

These results suggest that an EF intervention implemented in
schools is feasible and acceptable by school staff and students
with ASD. Further, parents and teachers see promise in such a
program, and a blind rater also detects differences. The next
step in this intervention development process is currently
underway to evaluate the effectiveness of this curriculum in
mainstream schools with a comparison group. We are also
developing a companion parent manual and training program to
be used in conjunction with the school-based intervention.

105.079 79 Using Group Function-Based Cognitive
Behavioural Therapy for Children with High Functioning
Autism and Obsessive-Compulsive Behaviours. N.
Neil*, L. Lam, H. Yates, M. Fleishman, T. Vause and M.
Feldman, Brock University

Background: Researchers have conceptualized repetitive
behaviours in individuals with Autism Spectrum Disorder (ASD)
on a continuum ranging from lower-level, motoric, repetitive
behaviours to higher-order, obsessive-compulsive like,
repetitive behaviours (Hollander, Wang, Braun, & Marsh, 2009).
Although obsessional, ritualistic, and stereotyped behaviours
are a core feature of ASD, individuals with ASD frequently
experience obsessions and compulsions that meet the DSM-IV-
TR criteria (American Psychiatric Association, 2000) of
Obsessive-Compulsive Disorder. Given the acknowledged
difficulty in differentiating between OCD and Autism-related
Obsessive-Compulsive phenomena, the present study will use

the term Obsessive Compulsive Behaviour (OCB) to represent
both phenomena.

Objectives: This study examines the effectiveness of a
function-based Group Function-Based Cognitive Behavioural
Therapy (GCBT) program in reducing OCBs in children with
High Functioning Autism using a single-case research design.

Methods: A multiple probe design and a multiple baseline
design across behaviours will be used to investigate if function-
based GCBT decreases OCB in seven children (7-12 years of
age) with High Functioning Autism. Children met criteria for
Obsessive Compulsive Disorder using the Anxiety Disorders
Interview Schedule — Parent Version (ADIS-P) and the
Children’s Yale Brown Obsessive Compulsive Scale (CY-
BOCS). All participants scored = 70 on measures of intellectual
abilities. The function-based GCBT protocol (Vause, Neil, &
Feldman, 2010, in progress) will consist of awareness/cognitive
training, behavioural skills training, and graded exposure plus
response prevention. The Questions about Behavioural
Function (Matson & Vollmer, 1995) will be used to identify
hypothesized functions of OCB, which will be addressed
throughout treatment.

Results: Targeted OCBs include, but not limited to: cleaning
rituals, checking, inflexible routines, hoarding, and repeatedly
seeking reassurance. Data collection is ongoing and includes
both video and voice recorded probes accompanied by daily
caregiver ratings of OCBs. Groups are expected to be
completed in the beginning of April 2011.

Conclusions: Similar to pilot studies the function-based GCBT
program is expected to reduce the severity of targeted OCBs.
Strengths and weaknesses of the methodology and
implications for future research will be discussed

105.080 80 Cognitive-Behavioral Group Therapy for Children
with Autism Spectrum Disorders and Anxiety: The
Moderating Influence of Negative Cognitions. E.
Leuthe*!, A. Blakeley-Smith2, B. Wolff3, S. Hepburn* and
J. Reaven?®, (1)University of Colorado Denver School of
Medicine - The Children’s Hospital Denver, (2)Univ. of
Colo. Denver-JFK Partners, (3)University of Colorado
Denver School of Medicine, (4)University of Colorado
Denver, Anscutz Medical Campus, (5)Univ. of Colorado
Denver-JFK Partners

Background: Anxiety disorders are relatively common in
children with Autism Spectrum Disorders (ASD) (White et al.,
2009) and modified Cognitive Behavioral Therapies (CBT) for
children with ASD have demonstrated promising results
(Chalfant et al., 2007; Reaven et al., 2009). In examining the



initial efficacy of modified CBT for youth with ASD and anxiety it
is important to examine who may respond best to these
interventions. Multiple variables may determine who best
responds to treatment. Attention to cognitions is a central
element of CBT interventions; therefore, pre-treatment levels of
negative cognitions may be one such factor that may determine
treatment response. This is an especially interesting variable
to consider, given questions raised in the literature about the
role of cognitions in intervention programs for children with ASD
(e.g., Lang et al., 2010).

Objectives: The current study examined whether pre-treatment
negative cognitions moderated the relationship between
treatment condition (i.e., Facing Your Fears (FYF) vs.
Treatment-as-Usual in the community (TAU)) and outcome

(i.e., anxiety symptom improvement) among children with

ASD. We hypothesized that youth with relatively high levels of
negative cognitions would respond better to active treatment
than children presenting with low levels of negative cognitions.

Methods: The sample was well-characterized using gold
standard measures of autism and anxiety (e.g., ADOS,
SCARED, ADIS-P). The current sample of 30 children was a
subsample from a larger randomized control trial for the FYF
program (Reaven et al., in preparation); a 12-week manualized
group CBT program designed for children ages 8-14 with ASD
and anxiety (Reaven et al., in press). Children were
randomized into one of two conditions: TAU (n=13) and FYF
Intervention (n =17). No significant differences were found
between groups on participant’s age or overall cognitive
functioning, and most participants were male (n=29). Negative
cognitions were measured using the four subscales of the
Children’s Automatic Thoughts Scale (CATS; Schniering &
Rapee, 2002): Hostility, Social Threat, Physical Threat, and
Personal Failure. Symptom improvement was measured by the
Clinical Global Impression Scale - Improvement (CGIS-I; Guy &
Bonato, 1970), assigned by an Independent Clinician blind to
group assignment.

Results: For each CATS subscale a linear regression analysis
was used to assess main and interaction effects of treatment
condition and negative cognitions on anxiety symptom change.
The interaction terms for two subscales were significant
predictors of anxiety symptom change: Hostility 5=-0.62, p<.05
and Social Threat =-0.52, p<.10, with R? increasing by .17 and
.10, respectively. Plots revealed children with relatively high
levels of pre-treatment Hostility or Social Threat who received
FYF showed better CGIS-I ratings relative to children in the
TAU group. There was no difference in CGIS-I ratings for

children with relatively low levels of pre-treatment negative
cognitions across groups.

Conclusions: For children with ASD and clinical anxiety, pre-
treatment levels of certain negative cognitions may be
important predictors of who will benefit most from CBT.
Limitations include a lack of an attention control group and a
limited understanding of the stability of negative cognitions over
time.

105.081 81 Cognitive Behavioral Therapy for Anxiety for a
Child with Autism Spectrum Disorder and Intellectual
Impairment: A Case Study. M. E. Ames* and J. A.
Weiss, York University

Background:

Cognitive behavioral therapy (CBT) is the primary psychosocial
therapy for treatment of mood and anxiety disorders in typically
developing children. There is emerging literature on
interventions for anxiety disorders in children with ASD, with the
maijority focused on providing modified CBT. Two randomized
controlled trials have shown potential for the use of CBT in the
treatment of children with ASD who have average to above
average intellectual and verbal abilities. However, children with
ASD who are higher functioning may be better able to
understand the cognitive components of CBT than children with
cognitive impairments, and less work has discussed how to
address the needs of youth with ASD and intellectual
impairment.

Objectives:

The purpose of the present case study is to describe the use of
modifications to The Coping Cat Workbook in the treatment of
anxiety of an 8-year-old boy, Chris, with ASD and mild
intellectual impairment. The objective of the case study is to
provide a description of a number of modifications used to
assist Chris in maintaining a relationship with peers with ASD
with average 1Q within the group intervention, while at the same
time learning the Coping Cat material in a way that would help
him control his anxiety.

Methods:

Chris and his family were recruited through a community-based
program offered to children with ASD to partake in a CBT
program for children aged 8-12. At intake, Chris met clinical
cut-off for autism on the ADOS-G and had an estimated Full
Scale 1Q of 81, with notable difficulties in receptive and
expressive language. When anxious, Chris would become
verbally and physically aggressive. Due to behavioral



difficulties, Chris participated in a modified group therapy that
included a substantial individual therapy component.
Modifications included the introduction of visual aids as the
primary method of treatment delivery, the inclusion of special
interests in therapy, physical play activities, and parental
involvement. The CBCL and two measures of anxiety (e.g.,
SCARED, RCMAS-2) were administered pre- and post-
treatment to assess treatment effects.

Results:

Chris’ initial scores for the CBCL internalizing, externalizing,
and total problems subscales were within the clinical range.
Scores were within the borderline range for anxiety/depressed
syndrome scales and within the clinical range on all other
syndrome scale scores (excluding somatic complaints).
Following treatment, scores for the internalizing, externalizing,
and total problems subscales remained in the clinical range.
However, scores on the social problems, rule-breaking
behaviour, and attention problems decreased, although all
other scores either remained the same or increased.

Conclusions:

In general, many of Chris’ scores seemed to increase over
time, although initial levels were already quite elevated.
Limitations of the CBT intervention and the need for tailoring
supports to meet the cognitive needs of youth with ASD and
intellectual impairment are discussed.

105.082 82 Long Term Outcomes of a Parent-Assisted Social
Skills Intervention for Adolescents with Autism: The
UCLA PEERS Program. J. Mandelberg®, E. A.
Laugeson, F. Frankel, A. Gantman and S. Bates, UCLA
Semel Institute for Neuroscience & Human Behavior

Background: It is estimated that nearly 50% of teenagers with
autism do not have a friend. The Program for the Education
and Enrichment of Relational Skills (PEERS) is a parent-
assisted social skills intervention for adolescents with autism
that specifically targets ecologically valid friendship skills.
There is limited research in the literature regarding the long
term outcomes of social skills training programs.

Objectives: The major treatment goal for PEERS patients 1-5
years post-treatment would be having true friendships. In prior
research on the PEERS program, we found an increase in the
frequency of hosted get-togethers, improved social skills
knowledge, significant differences in quality of friendships and
improvement in teen’s overall level of social skills at the end of
treatment compared to wait-list control. In this long term

outcome study, we aimed to establish whether the intervention
had long term positive social benefits for participants.

Methods: All teenage participants in the previous treatment
outcome research with PEERS had a diagnosis of an autism
spectrum disorder. Participants received 12-14 weekly 90-
minute sessions in which parents and teenagers were seen
concurrently for social skills training. For the current study,
families who completed the PEERS program 1-5 years prior
were recruited through mail, phone and email. Data collection
consisted of online questionnaires and an interview over the
phone. Differences in frequency of peer contacts and social
skills measured over time were analyzed by pair-wise t-test.
Data was evaluated before the intervention (T1), immediately
following the intervention (T2) and at long-term follow-up (T3).

Results: Preliminary analysis of 34 subjects out of 83 potential
PEERS completers who were at least 12 months since
completing treatment (41% response rate) reveal maintenance
of treatment gains. Participants were an average of 27 months
post intervention at the time of follow up. The mean age of the
teen participants was 17.1 years and grade level was 11.0 at
follow-up. Pre- and post-test comparisons revealed
significantly improved standard scores on the Social Skills
Rating System for overall social skills (T1=78, T2=91, p<0.01)
and problem behaviors (T1=113, T2=106, p<0.01). These
gains were maintained at long term follow up for both social
skills (T3=93, p<0.01) and problem behaviors (T3=97, p<0.01).
Pre- and post-test comparisons of the frequency of peer
contacts revealed significantly more get-togethers in the prior
month (T1=1.6, T2=4.0, p<0.01) following treatment. The
number of get-togethers remained significantly improved at
long term follow up (T3=3.4, p=0.01). Pre- and post-test
comparisons revealed significantly improved scores on the Test
of Adolescent Social Skills Knowledge (T1=13.1, T2=22.0,
p<0.01). While there was a slight decline from post-test
findings, long term follow-up showed knowledge remained
significantly improved from baseline (T3=18.6, p<0.01).

Conclusions: Assessment of the maintenance of social skills
gains and frequency of peer contact 1-5 years post-treatment
appear to suggest that the PEERS intervention is successful in
maintaining treatment gains over time. Reasons for continued
benefit will be discussed, including parent involvement in the
treatment, as well as developmental maturation.

105.083 83 Pilot Study of Emotion-Focused Social Skills
Interventions for Children with ASDs. S. Teitelbaum*!,
H. CrainZ, R. Schmitt?, L. V. SooryaZ and A. T. Wang?,
(1), (2)Mount Sinai School of Medicine



Background: Social deficits in HFA or AD are apparent in many
domains including emotion perception, reciprocal
communication skills, and understanding others’ intentions
(Bauminger, 2002). Evidence is emerging to suggest
individuals with ASD can show normal levels of activity in
important regions if task demands allow for explicit processing
of key social stimuli (e.g., facial expression, tone of voice)
(Wang, et al., 2006). Here we present a sub-analysis of
outcomes from a larger trial evaluating neural and behavioral
outcomes of two models of a 12-session, outpatient social skills
intervention for high functioning children with ASDs targeting
improvements in nonverbal communication, emotion
recognition, and empathy. The main study compares child-
directed vs. adult-led social skills interventions, and utilizes
direct assessments, behavioral observation data, and
neuroimaging of key social cognitive regions to evaluate
outcomes. The present analysis is evaluating the short-term
effects of directed, intervention approaches on children's
emotion recognition skills.

Objectives: To evaluate preliminary outcomes of interventions
targeting emotion-learning in school-aged children with ASDs.

Methods: Twenty-four children, 8-11 years old with autism
spectrum disorders, confirmed by comprehensive diagnostic
evaluations utilizing DSM-1V, ADOS, and ADI were included in
the present analysis. Children were randomized into one of two
conditions, with 4-6 children per group, 1 lead therapist and 1
assistant. Sessions were 90-minutes in length and

included concurrent child therapy and parent education
sessions. The two treatment models included an adult-directed,
cognitive-behavioral therapy based program and a child-led,
play-therapy based program. Both models included curricula
focused on building emotion recognition and empathy skills.
Children were evaluated at baseline, 12-weeks, and 3 months
post-intervention on all outcome measures.

Results: This preliminary analysis collapses data across
treatment conditions and evaluates outcomes on two
behavioral measures at the 12-week endpoint. Across
treatment groups, paired sample t-tests yielded significant
improvement on emotion perception in voices, as measured by
the Diagnostic Analyses of Nonverbal Behavior 2 (DANVA2).
Improvement in direct assessment of emotion perception was
also supported by parent reports on measures of affective
empathy.

Conclusions: These initial results suggest that the
interventions as a whole produced significant changes in
children's perceptions of emotions on social cognitive tasks as

well as parent ratings of empathetic behaviors. While data is
currently being collected on the larger trial and analysis of
group differences are not yet available, the results of this sub-
analysis suggest the potential for improvement of affective
perception and empathy from brief social skills interventions
delivered in a small group setting.

105.084 84 Social Preference In Children with ASD: Exploring
the Gray Area. M. C. Dean*, S. Mahjouri and C. Kasari,
University of California, Los Angeles

Background: Children with ASD experience complex social
difficulties in school. Research suggests that inclusion may not
be sufficient to fully integrate them into the classroom social
structure. This often results in higher rates of isolation, and less
reciprocal friendships when compared to typically developing
peers.

Objectives: This paper analyzed the social network status of
60 fully included elementary school children with ASD and 60 of
their matched peers. The study aim was to examine the
reliability of peer nomination methodology and compare social
impact, social preference and social network scores.

Methods: Children were asked to list all children in their class
that they liked to play with as well as children they did not like
to play with. Indegree scores were obtained for each child with
ASD and a matched peer from their class, by tallying how many
times the child was nominated as a friend. Rejections were
tabulated in the same fashion, using the responses from the
“children | do not like to play with” question. Social impact score
(SI) was determined by standardizing the indegrees and
rejections, and adding the two. Social preference score (SP)
was determined by subtracting the standardized rejection score
from the standardized indegree score. Asking children to list
groups of children that play together in their class, and then
analyzing the co-occurrences for statistical significance
determined social Network Centrality score (SNC). Children
were grouped into four categories: isolate, peripheral,
secondary, and nuclear.

Results: Children with ASD differed in their SNC, SI, and SP
scores than matched peers (p<.05). The greatest difference
was found in SNC and SP scores (p<.001). Further analyses
indicated that across the full sample, Sl and SP accounted for
29% of the variance in SNC score, with varying contributions
(SI'r2=.252; SP r2=.334). However, when children with ASD
were compared to their matched peers, it was found that Sl and
SP were only predictors of SNC in children with ASD (p<.001).

Conclusions: Examining the relationship between SI, SP and
SNC scores gives a complete picture of classroom social



structures. Our data indicate that for children with ASD, being
well liked by classmates was an important predictor of group
centrality, or connection with peers. It appears that typically
developing children may have more ways to connect with
peers, beyond being well liked, than children with ASD.
Therefore it is important for school-based interventions for
children with ASD to facilitate connection and engagement with
peers, which could potentially compensate for lower social
preference. Additionally, our findings highlight the social roles
of colleagues and acquaintances, which may be
underdeveloped in children with ASD. These data indicate that
social structures in elementary school can be multifaceted, and
perhaps children with ASD falter by missing the gray areas of
friendships.

105.085 85 Generalization of SOCIAL SKILLS FOLLOWING A
Computer BASED INTERVENTION for Elementary
SCHOOL Aged Children. L. M. Rice*, Moorpark Unified
School District

Background:

Autistic spectrum disorders are conceptualized as a spectrum
of developmental disabilities caused by neurological
impairment. Deficits within the social cognitive domain,
including challenges with social/emotional reciprocity,
emotion/affect recognition and expression are considered
hallmark characteristics resulting in the inability to recognize,
interpret and utilize emotions and subsequently developing and
maintaining relationships with others.

Research has shown various treatment modalities to be
effective however; emerging technology-based treatments
focused on emotion recognition (ER) are relatively new and
cost effective. A number of studies suggest positive results
utilizing this technology to teach basic and sometimes complex
ER however, the major limitation has been the lack of
generalizing the learned skills to natural settings.

Objectives:

This study examined the extent to which a computer based
intervention program called FaceSay could increase the affect
recognition skills and theory of mind skills of school aged
children with ASD as well as to determine if collateral social
skills and behaviors would generalize to the school
environment.

Methods:

The study involved the use of a 2 x 2 mixed factorial design.
The within factor, time, had two levels, pre- and post-
intervention; the between factor, training, also had two levels,
experimental and control groups. Participants included 31
school-aged children attending a public school, and placed in
regular education classrooms who met the educational criteria
for autism. Pre- and post-intervention data was collected via
standardized neuropsychological assessment, evaluating the
participant’s ability to accurately identify emotions in others and
to understand other’s perspectives, and social interactions
were assessed via teacher questionnaire and blinded social
skills observations on the playground. The participant’s in the
experimental group underwent 10 weeks of computer based
intervention while those in the control group utilized another
type of program.

Results:

Analysis results indicate that by practicing simulated activities
addressing eye gaze, joint attention skills, emotional cognition
and facial recognition skills on the computer the participant’s in
the experimental group were able to significantly (p = .000)
increase their affect recognition capabilities and their theory of
mind skills. Although these improvements were noted in the
participant’s emotion recognition and social cognition skills,
based upon standardized assessment, the hypotheses that
improved social interactions in the school environment would
also occur were not fully supported. Standardized teacher
report measures did approach significance (p = .06) suggesting
that some generalizability to the school environment occurred.

Conclusions:

Besides adding to the general body of literature on this subject
the results of this study can be useful for parents,
psychologists, educators, and specialists who live and work
with children on the autistic spectrum. As the prevalence of
ASD increases, the identification of more evidence-based and
cost effective teaching methods is warranted. This study
demonstrated that the use of computer technology in helping
ASD children understand the social world is highly effective.
The computer software program, FaceSay definitively
increases the ability of children on the autistic spectrum how to
recognize emotions and understand another's perspective as
well as showing great promise in increasing their ability to
generalize these skills in their school environment.

105.086 86 Get Fresh: Evaluation of A Healthy Lifestyles
Group for Teens with ASDs and Their Parents. S.
Nichols*!, S. Pulver Tetenbaum?, L. Adameks, L. Perlis?,
E. M. Mansdorfs and G. Reilly®, (1)Fay J. Lindner Center



for Autism, (2)ASPIRE Center for Learning and
Development, (3)UC San Diego, (4)Fay J. Lindner
Center for Autism and Developmental Disabilities,
(5)Hofstra University, (6)Stony Brook University

Background: Health and fitness are important to quality of life
as they are linked to cognitive performance, social functioning,
and self-esteem (Kwak et al, 2009; McAuley, Mihalko, & Bane,
1997). People with autism spectrum disorders (ASDs) may
have difficulty achieving healthy lifestyles due to limited interest
in physical play, lack of motivation to engage in social fitness
activities, limited self-awareness, and restricted food interests.
Further, youth with ASDs exhibit a higher prevalence of gross
motor deficits (Freitag, Meser, Schneider, & Von Gontard,
2007). Thus, education and intervention are needed in this
area. Health and fitness programs with neurotypical children
have generated a variety of positive outcomes in academic
performance, attention, sleep, self-esteem, motor skills, and
externalizing behaviors. A recent review of physical exercise
with individuals with ASDs demonstrated decreases in child
problem behaviors (Lang et al, 2010). To date, no projects have
investigated the efficacy of a comprehensive, group, health and
fitness curriculum for youth with ASDs. The development and
evaluation of such a curriculum will enable professionals to
best understand how to teach health and fitness concepts and
activities to adolescents with ASDs.

Objectives: The aim of the current study was to evaluate the
effectiveness of a group-based parent and teen curriculum
designed to (a) increase adolescents’ fitness-related motor
skills, (b) improve adolescents’ sleep, (c) increase adolescents’
healthy eating, (d) improve adolescents’ relaxation skills, ()
increase parents’ confidence in being able to create healthy
lifestyle changes at home, and (f) increase families’ reported
quality of life.

Methods: Twenty-two adolescents (14 male, 8 female) ages
12-16 (m = 14.27; SD =1.12) and their parents were recruited
for the current study. A wait-list control was used to compare
groups. Participants attended 90 minute, weekly sessions for
12 weeks. Teen and parent groups included fitness exercises
and a healthy lifestyle curriculum covering a variety of topics
(e.g., healthy eating, positive sleep habits). Preliminary
analyses of pre and post group measures included parent
reports of individualized goal attainment.

Results: Data analysis is currently underway. Results suggest
that parents made progress towards accomplishing their
personal goals for participation in the group; 85% of parents (n
= 20) indicated a rating of 3 or higher on a 5 point likert scale
for goal accomplishment at post-group. Parents were also

asked to identify a specific goal prior to the start of group and
indicate their child’s level of goal attainment pre- and post-
group. Goal attainment ratings (0-5 scale) were high for all
parents post-group (£ (18) =-7.52, p <.0001), though specific
goals varied greatly across families. Common themes arose as
issues facing youth with ASDs (e.g., motivation to exercise and
variety of food choices). Further analyses will compare pre-post
changes in adolescent’s quality of life, social functioning,
activity level, and problem behavior.

Conclusions: Preliminary findings demonstrate the
appropriateness of group-based parent and teen psycho-
education and activity programming for addressing health and
fitness for youth with ASDs. Limitations and recommendations
for future research directions in health and fitness will be
discussed.
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105.135 135 Aggression In Children and Adolescents with
ASD: Prevalence and Risk Factors. S. M. Kanne*! and
M. O. Mazurek?, (1) Thompson Center for Autism and
Neurodevelopmental Disorders, (2)University of
Missouri - Columbia

Background:

Although aggression is generally understood to be a common
problem among individuals with autism spectrum disorders
(ASD), there have been no studies examining the prevalence of
and risk factors for aggression among children and adolescents
with a diagnosis of an ASD. Rates of aggression in ASD have
ranged from 15% to 36% depending on how aggression was
defined and in what age range, and some researchers have
found that the presence of aggression was associated with
lower 1Q, poorer expressive and receptive language, and
restricted and repetitive behaviors.

Objectives:

The current study is the first to report prevalence rates of and
risk factors for aggressive behaviors among a large, national
sample of children and adolescents with well-characterized
diagnoses of ASD. In addition to examining whether aggression
was related to risk factors observed in non-ASD children (e.g.,
age, level of income, level of parental education, parental
marital status, gender, cognitive and adaptive functioning,
language and communication), we also examined whether ASD
phenotypic variables, such as level of severity and specific
ASD symptoms, were predictive of aggression.



Methods:

The sample included 1380 participants between the ages of 4
and 17 who had participated in the Simons Simplex Collection
(SSC). The SSC is a North American multi-site, university-
based research study that includes families with only one child
with an ASD. Phenotypic information was gathered via the ADI-
R, ADOS, SRS, RBS-R, PPVT-4, CBCL, various 1Q measures,
and the Vineland Il. Four individual ADI-R item scores from the
ADI-R were used to assess both current and historical
aggression directed toward both caregivers and non-
caregivers. In addition to correlational analyses, logistic
regression examined whether specific variables were
significantly related to the presence of aggression (N = 633).

Results:

Over half (56%) of the respondents were currently engaging in
some form of aggressive actions towards caregivers, with fewer
(32%) engaging in aggressive behaviors towards non-
caregivers. Sixty-eight percent had demonstrated some form of
aggression at some point to a caregiver, and 49% to non-
caregivers. Aggressive behaviors were more likely with
increases in repetitive behaviors, higher income, and
increasing levels of ASD related social and communicative
deficits. A significant effect for age was found with aggressive
behaviors becoming less likely with increasing age. Repetitive
behaviors that were significant predictors were self injurious
behaviors, ritualistic behaviors, and resistance to change.

Conclusions:

The results reflect a high prevalence of aggressive behaviors in
individuals with ASD. Aggression in the current sample was not
associated with clinician observed severity of ASD symptoms,
level of intellectual, language or communication skills, gender,
level of parental education, or parent marital status. Those
individuals who were younger, whose parents reported more
ASD related social and communication difficulties, who
engaged in more severe restricted and repetitive behaviors,
and who had higher levels of family income were more likely to
demonstrate aggression. Given the significant impact of
aggression on individual and family outcomes, it is hoped that
this knowledge will inform more targeted intervention efforts.

105.136 136 Psychiatric Symptoms and Psychotropic
Medication Use In Children with Autism: Findings From
the Simons Simplex Collection. O. Y. Ousley*! and S.
M. Kanne?, (1)Emory University, (2) Thompson Center
for Autism and Neurodevelopmental Disorders

Background:

Recent systematic investigation of clinical populations of
children with autism spectrum disorders (ASD) has identified
the presence of co-morbid psychiatric symptoms which are
often the target of clinical intervention, including use of
psychotropic medication. Frequently, these symptoms include
inattention and hyperactivity, anxiety, irritability, self-injury, and
depression, and in some instances, symptoms of psychotic
illness. Factors such as age and cognitive ability, as well as
the presence of co-morbid psychiatric symptoms, appear to be
related to medication use; however, no clear recommendations
have been provided in the research and clinical literature that
guide the use of psychotropic medications in children with ASD
and related symptoms. Understanding the patterns of current
medication use is a necessary first step towards developing
standards of care for children with ASD.

Objectives:

Data from the Simons Simplex Collection (SSC) will be
presented to characterize the presence of co-morbid
psychiatric symptoms in a large sample of children with autism
spectrum disorders, to identify which psychotropic medications
are used in treating children with autism, and to determine
which individual factors are related to psychotropic medication
use.

Methods:

This study focuses on two primary measures from the SSC
phenotypic battery, including the Achenbach Child Behavior
Checklist and a medical history interview administered to
parents. Descriptive statistics are reported for these measures
as a way to characterize level of co-morbid psychiatric
symptoms and use of psychotropic medication. In addition, a
series of regression analyses are reported to explore how
individual factors are associated with medication use. A total of
1423 children between the ages of 6 to 17 years are included in
this data analysis.

Results:

Results of this study show that children with ASD experience
moderate to high levels of affective, anxiety, and ADHD-related
symptoms [CBCL T-scores = 61.6 (SD=8.5), 61.8 (SD=8.7),
61.9 (SD=8.0), respectively], and that children with ASD often
take ADHD medications, (25.7%), antidepressant medications
(14.4%), and/or mood stabilizers (12.3%). Regression analysis
exploring the relation between individual factors and
psychotropic medication use indicates that 1) ADHD medication
use is associated with older age and higher levels of ADHD and
somatic symptoms, 2) antidepressant use is associated with



older age, increased autism severity, and increased levels of
affective and anxiety symptoms, and 3) mood stabilizer use is
associated with older age, lower nonverbal 1Q, and increased
levels of anxiety, ADHD symptoms, and conduct problems.

Conclusions:

Identifying psychiatric and behavioral problems that co-occur
with ASD and identifying current patterns of medication use
may lead to greater anticipatory guidance for parents and
clinicians. Furthermore, future studies that examine co-morbid
psychiatric symptoms in children with ASD may help identify
the presence of phenotypic subgroups, and may lead to more
precise characterization of the underlying biology of autism,
and ultimately improved treatment.

105.137 137 The Effects of Problem Behavior on Parenting
Stress In Young Children with ASD Over a 2-Year
Period. P. Mirenda®™, A. Zaidman-Zait', S. Georgiades?,
P. Szatmari2, S. E. Bryson3, E. Fombonne*, W. Roberts®,
T. Vaillancourts, J. Volden?, C. Waddell8, L.
Zwaigenbaum’, E. DukuZ and A. Thompson?,
(1)University of British Columbia, (2)Offord Centre for
Child Studies, McMaster University, (3)Dalhousie
University/IWK Health Centre, (4)Montreal Children's
Hospital, (5)University of Toronto, (6)University of
Ottawa, (7)University of Alberta, (8)Simon Fraser
University

Background: Parents of children with autism spectrum disorder
(ASD) experience higher levels of stress than parents of
children who are either typically developing (Rao & Beidel,
2009) or have other disabilities (Baker-Ericzen, Brookman-
Frazee, & Stahmer, 2005). Links between parenting stress and
child behavior problems have been well established (Hastings
et al., 2005). However, most of the research to date has
involved participants with ASD who are school-aged or older
and has utilized data collected at one time point to examine this
relationship. This limits our ability to understand the parenting
stress-child behavior problem relationship over time in very
young children with ASD.

Objectives: The purpose of this study was to examine the effect
of child internalizing and externalizing behavior problems on
parenting stress over a 2-year period in a large inception cohort
of young children with ASD.

Methods: Data were drawn from the Canadian Pathways in
ASD study and included 178 children with ASD. At the time of
the initial data collection, which occurred within 4 months of
diagnosis, the children’s mean age was 36.7 months. The
children’s parents completed the Child Behavior Checklist 1.5-5

(CBCL; Achenbach & Rescorla, 2000), which measures both
internalizing and externalizing behavior problems, at baseline
and at 6 and 12 months post-diagnosis. Their parents also
completed the Parenting Stress Index-Short Form (PSI-SF;
Abidin, 1995) at baseline and 24 months post-diagnosis. The
PSI-SF factor structure reported by Zaidman-Zait et al. (2010)
was used for the analysis. Structural equation modeling was
employed to conduct a path analysis using LISREL 8.80
(Joreskog & Sorbom, 2006).

Results: At baseline, all of the PSI-SF subscales and both
types of child behavior problems were significantly correlated.
Externalizing behavior at 12 months post-diagnosis was a
significant predictor of both parenting distress and general
distress at 24 months post-diagnosis (#=0.18-0.20, t=2.01-3.03,
p<.05). However, internalizing behavior was not predictive of
either type of parental distress at 24 months (3=0.06-0.15,
t=.67-1.7, p>.05). Finally, both externalizing and internalizing
behavior at 12 months were predictive of parents’ perceptions
of child demandingness and of the extent to which the child
was difficult to manage at 24 months (externalizing 3=0.32-
0.36, t=3.15-3.99, p<.05; internalizing 3=0.25-0.31, t=2.05-3.73,
p<.05).

Conclusions: Even in very young children with ASD, child
behavior problems have a significant impact on parenting
stress over time. In particular, over a 24-month period, parents
whose child had high scores for externalizing behavior
problems experienced significant general distress as well as
distress related to their role as parents. Even parents of young
children with internalizing behaviors believed that their children
were unusually demanding and difficult to manage. The results
emphasize the importance of early intervention that are
designed to ameliorate child behavior problems as well as to
teach parents the skills that are required to cope with and
resolve behavior problems in effective ways.

105.138 138 Reliability and Validity of the Positive and
Negative Affect Schedule (PANAS) for Individuals with
Autism Spectrum Disorders. E. Buvinger*' and C. Lord?,
(N University of Michigan Autism and Communication
Disorders Center, (2)University of Michigan

Background: Individuals with autism spectrum disorders (ASD)
present a higher prevalence of internalizing symptomatology
(i.e. depression and anxiety) than the general public (Mattila et
al., 2010). The Positive and Negative Affect Schedule (PANAS;
Watson et al., 1988) was created to measure affective states
using a dimensional approach. The authors of the measure
assert that positive items are specifically related to depression
and not anxiety, and that negative items are highly related to



both depression and anxiety (tripartite model). The PANAS has
been widely used in both clinical and non-clinical populations
(Crawford & Henry, 2004; Tuccitto et al., 2009), but very few
researchers have utilized it in a population of individuals with
ASD.

Objectives: Because the measure has not previously been
validated for the ASD population, this study investigated the
reliability and validity of the PANAS for this population.

Methods: The PANAS consists of 10 negative and 10 positive
mood questions, rated on a 5-point scale (0=not at all,
4=extremely). The two subscales have been shown to have
sound psychometric properties, and to have high levels of
internal consistency and convergent validity. Inclusion in an
ongoing longitudinal study at the University of Michigan
indicated that parents were able to complete this measure on
their child, regardless of level of functioning. Participants for
this study were selected from a database of an ongoing
longitudinal study based at The University of Michigan Autism
and Communication Disorders Center (UMACC). In this study,
parents completed the PANAS with regard to their child for up
to 4 waves [Parent N=520; Proband M age=17.8 (SD=1.8);
Proband M VIQ=53.9 (SD=40.9)]. In addition, more able (MA)
probands (VIQ>=70) completed the PANAS about themselves
at up to 5 waves [N=145; M age=18.2 (SD=1.4); M VIQ=99.8
(SD=17.0)].

Results: Internal consistency of the scale was computed for
both the parent (0=.80) and proband (a=.82) versions of the
PANAS. Test-retest reliability on positive (Parent r=.62-.76;
Proband r=.16-.57) and negative (Parent r=.56-.65; Proband
r=.53-.90) items was good. To test convergent validity,
correlations with the PANAS scores were computed for parent-
report measures: Children’s Depression Inventory (CDI;
Functional Pos r=-.57*, Neg r=.47*; Emotional Pos r= -.55%,
Neg r=.65), Adult Manifest Anxiety Scale (AMAS-A; Pos r=-.07;
Neg r=.53%), and the Quality of Life Questionnaire (QoL-Q; Pos
r=.52*, Neg r= -.22%). Correlations for MA self-report scales
were as follows: BDI-Il (Pos r= -.30*; Neg r=.65%), AMAS-A
(Pos r=-.24*, Neg r=.63*), QoL-Q (Pos r=.22*; Neg r= -.43"),
and the Well-being Scale (Pos r=.10; Neg r=.18).

Conclusions: The tripartite model of the PANAS was supported
for the parent-report PANAS (PANAS-P). Positive items on the
PANAS-P correlated significantly with QoL and Well-being
questionnaires in the expected direction. The tripartite model
was mostly supported for the MA self-report PANAS, but the
total anxiety score correlated significantly with the positive
items of the PANAS-MA. QoL scores, but not Well-being

scores, correlated significantly with positive items on the
PANAS-MA. This measure also showed high internal reliability,
and is appropriate to use with ASD populations. Factor analysis
results will also be reported.

105.139 139 Confirmatory Factor Analysis of the Child
Behavior Checklist—Preschool Version In a Sample of
Children with Autism Spectrum Disorders. A. V. Snow*’
and C. A. Farmer?, (1) Yale University, (2)Nisonger
Center

Background: The Child Behavior Checklist (CBCL; Achenbach
& Rescorla, 2001) is an empirically-derived checklist completed
by caregivers that measures behavior and emotional problems
in children. In children with Autism Spectrum Disorders (ASDs),
the CBCL has been used to identify problem behaviors and
emotional problems, and measure autism symptomology (e.g.,
Hurtig et al., 2009). Additionally, the CBCL has been used to
demonstrate the construct validity of other measures of autism
symptoms (e.g., Bolte et al., 2008). Despite its widespread use
in the ASD population, few studies have examined the validity
of the CBCL in children with ASDs. Only one study has
examined its factor structure in this population, yet suffered
from methodological limitations (Pandolfi et al., 2009).

Objectives: The goal of this study was to evaluate the validity
of the preschool version of the CBCL in children with ASD
using confirmatory factor analysis (CFA). Separate analyses
were performed on the factor-analytically-derived Syndrome
Scales, and the DSM-Oriented Scales, which were derived
originally using clinical judgment.

Methods: The current sample included 155 children with ASDs
(n=98 Autism, n=52 PDD-NOS, n=5 Asperger Syndrome)
between the ages of 18 and 73 months (M=43.8, SD=14.1).
Polychoric correlation matrices and robust diagonally weighted
least squares estimation procedures were employed using
LISREL 8.8 (Joreskog & Sérbom, 2007). Three indices of fit
were of particular interest in evaluating the fit of the models: the
Root Mean Square Error of Approximation (RMSEA), the
Comparative Fit Index (CFl), and the Root Mean Square
Residual (RMR).

Results: Indices of fit were mixed for the Syndrome Scales.
The CFl was in the “good” range (0.98), the RMSEA was in the
“acceptable” range (90% CI 0.047, 0.056; p = 0.287), and the
RMR was outside of the “acceptable” range (0.11). The DSM-
Oriented Scales yielded similar results: the RMSEA (90% Cl
0.061, 0.072; p = 0.00) and CFI (0.96) were in the “acceptable”
range, while the RMR was not (0.12). In general, factor
loadings were moderate. On the Syndrome Scale, Somatic



Complaints had the lowest mean loading (M = 0.55, SD =0.17)
and Aggressive Behavior had the highest (M = 0.73, SD =
0.08). Of the DSM Scale, Pervasive Developmental Problems
had the lowest mean loading (M = 0.58, SD = 0.11), while
Oppositional Defiant Problems had the highest (M = 0.79, SD =
0.05).

Conclusions: These results tentatively support the use of the
CBCL Syndrome Scales in children with ASDs. Although the
DSM-Oriented scales were not derived through factor analysis,
the structure of these scales also performed reasonably well.
Interestingly, the DSM scale tapping ASD symptoms had the
lowest mean factor loadings. This may reflect less variability on
this subscale in this sample than would be present in a
typically-developing sample. The sample used in this study was
quite small according to CFA standards. However, the largely
“acceptable” indices of fit, despite the small sample size,
suggest that the factor structure is robust. Future analyses with
a larger sample are planned.

105.140 140 Emotional Health of Adults with High Functioning
Autism. J. A. McGillivray*', D. |. HamiltonZ and H. T.
Evert', (1)Deakin University, (2)Australian Catholic
University

Background:

It is widely accepted that stress, anxiety, and depression are
elevated in individuals with autism spectrum disorder (ASD).
For example, Hofvander et al. (2009) reported that among a
referred sample of adults, 53% met criteria for a mood disorder
and 50% for an anxiety disorder. As suggested by Lainhart
and Folstein (1994), under-diagnosis may occur due to the
overlap between the characteristics of anxiety and mood
disorders and those of ASD, as well as the possibility that
symptoms may be masked by impaired verbal and non-verbal
communication (Stewart et al., 2006). Individuals with high
functioning autism (HFA) may be at particular risk for anxiety
and depression due to awareness of their social difficulties and
differences (Ghaziuddin et al., 2002). However, individuals with
HFA may be able to self-report stressors and symptoms,
enabling early identification and intervention.

Objectives:

The aims of our study were to: determine whether symptoms of
mood, anxiety and stress, as well as sources of stress and
extent of negative thinking are measurable through self-report
by individuals with HFA using available instruments; and to
ascertain the incidence, characteristics and relationships
between these variables in this population.

Methods:

A sample of 95 individuals (69 males; 26 females) with HFA
(mean age = 32.6; SD=13.9) completed the following
instruments via self report, using either electronic or paper
versions: The Stress Survey Schedule for individuals with
autism (adapted for self-report by adults) (SSS; Groden et al.,
2001); the Depression Anxiety Stress Scales (DASS; Lovibond
& Lovibond, 1995); and the Automatic Thoughts Questionnaire
(ATQ; Hollon & Kendall, 1980).

Results:

On the DASS, symptoms of anxiety were reported by 54.7% of
the sample, with 28.4% of these in the ‘severe’ or ‘extremely
severe’ range; symptoms of depression were reported in 59.6%
(28.8% severe or extreme); and symptoms of stress were
reported in 61.3% (26.9% severe or extreme). Co-morbidity
was common and females were significantly more impaired
than males. Most people experienced a range of stressful
events as measured by the adapted SSS, with 34.1% rated in
the moderate to severe range. Negative automatic thoughts
were also common, with the majority of participants reporting
that these occurred ‘moderately often’ or ‘all the time’.
Significant correlations were obtained between scores on the
DASS subscales and both the SSS and the ATQ.

Conclusions:

It is important that individuals with HFA are screened for stress
and for symptoms of anxiety and depression and it appears
that they are able to self report using existing instruments.
There is a need for more research into the apparent
relationships between symptoms, as well as predictors of risk in
this population. Findings about specific stressors and negative
thoughts may inform the development of targeted intervention
programs.

105.141 141 Comparison of the Sensory Profile and the
Sensory Processing Measure In a Cohort of Children
Diagnosed with Autism Spectrum Disorders. M. N.
Simard*', E. Fombonne?, E. Gisel® and M. Couture?,
(1)CHUQ Research Center, (2)Montreal Children's
Hospital, (3)McGill University, (4)Laval University

Background: Parents of children diagnosed with autism
spectrum disorders often report presence of sensory
processing difficulties in their children. According to recent
studies, prevalence of sensory processing abnormalities range
between 45% and 95% in cohorts of children with autism
spectrum disorders. These difficulties can be defined as
dysfunctions occurring during the processing of discrimination,



interpretation, modulation and organization of sensory
stimulations in the central nervous system. Because of these
neurological dysfunctions, the child cannot adequately respond
to sensory stimulations and consequently, difficulties during
daily activities and socio-emotional problems could easily
occur. Due to the high prevalence in children with autism
spectrum disorders of such difficulties, there is a crucial need
for standardized and validated tools to assess their presence.
In this perspective, two questionnaires, the Sensory Profile and
the Sensory Processing Measure, have been developed. For
clinicians and parents, both tools seem to consider similar
behaviors to assess the children’s sensory processing. To our
knowledge, these two assessment tools used with children
diagnosed with autism spectrum disorders have not been
compared.

Objectives: To compare results obtained with the Sensory
Profile and the Sensory Processing Measure from a cohort of
children with autism spectrum disorder aged 4 to 7 years old, in
order to assess if both questionnaires filled by parents
identified the same sensory processing difficulties.

Methods: Children recruited for this study were part of a
longitudinal study on the impact of sensory-motor difficulties on
daily living skills. Thirty-five children diagnosed with autism
spectrum disorders and aged between 4 and 7 years old were
assessed with both tools. Parents of these children completed
both questionnaires at home and brought them to the clinic at
the time of the motor assessment. The scoring was done by an
occupational therapist. According to the similarities in
objectives and items from both tools, six domains, or sections
with available total scores, were retained for the comparison.
The sections compared were respectively for the Sensory
Profile and the Sensory Processing Measure: Auditory VS
Hearing, Visual VS Vision, Tactile VS Touch, Oral VS Taste
and Smell, Vestibular VS Balance and motion, and Body
Position and Movement VS Body Awareness.

Results: According to Spearman’s Correlation, raw scores of
sections paired together are significantly associated with
coefficient ranging from -.354 to -.547 (p ranging from .037 to
.001). When the results obtained by the children in each
section were categorized according to the respective three
categories based on standard deviation (0 to 1 SD = normal, -1
to -2 SD = probable difference and <2 SD = definite difference),
Kappa coefficients revealed “poor” to “fair to good” agreement
between both tools (Kappa ranging between .091 to .517).

Conclusions: Results from this study reveal differences in the
way the questionnaires, both mainly used in clinical and

research settings, assessed sensory processing difficulties in a
cohort of children with autism spectrum disorders.
Professionals have to be cautious in their choice of a tool
versus another one and base their selection upon the clinical
and specific needs of their cohorts.

105.142 142 Fears of Humiliation and Rejection Predict
Aggressive Behavior In Children with HFASD. C. E.
Pugliese®, B. A. White, S. W. White and T. Ollendick,
Virginia Polytechnic Institute and State University

Background: The co-occurrence of social anxiety and
aggression has been documented in HFASD (Farrugia &
Hudson, 2006) but the nature of this relationship has not been
empirically investigated. Many individuals with HFASD desire
more peer interaction, but are more likely than their typically
developing peers to be rejected (Sebastian et al., 2009), which
may contribute to the development of fears of social humiliation
and rejection (H/R fears).

Objectives: The objective was to examine the predictive value
of HIR fears on aggressive behavior in children with HFASD
compared to children with social anxiety disorder (SAD) without
HFASD. Because social anxiety is inversely related to
aggression in some individuals but positively related in others
(Kashdan et al., 2009), and because we propose this pattern
may be especially evident in HFASD, curvilinear relations
between constructs were examined in both groups.

Methods: Participants were children and their parent(s)
evaluated in a university-affiliated clinic. The HFASD sample (n
= 20; 2 females) and the SAD sample (n = 20; 5 females) were
comprised of children aged 7 to 15 without co-occurring
intellectual disability. Self-reported H/R fears were measured
with the Multidimensional Anxiety Scales for Children and
mother-reported aggression was measured using the Child
Behavior Checklist for Children.

Results: There were no significant differences in H/R fears
between the groups; however, children with HFASD were
significantly more aggressive. For the HFASD group, there was
a significant curvilinear effect of H/R fears on aggression (b =
.05, p <.05; F(3,15) = 4.39, p < .05), explaining 47% of the
variance. For the SAD group, there was only a linear effect on
aggression (b = -.24, p <.05), explaining 19% of the variance
(F(2,17) = 3.77, p < .05).

Conclusions: Results suggest that clinically referred children
with HFASD exhibit similar levels of H/R fears to children with
SAD, but significantly more aggression. A moderate level of
HIR fears predicted lower aggression in children with HFASD,
whereas both relatively low and relatively high levels



(borderline clinical) of such fears were associated with higher
levels of aggressive behavior in these children. This may
indicate an optimal level of concern about how one is viewed
by peers in youth with HFASD; too little or too much social-
evaluative anxiety may lead to problems with aggression This
pattern is different from the inverse relationship between H/R
fears and aggression in the SAD group.
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105.143 143 Predictors of Peer Victimization In Adolescents
with and without An Autism Spectrum Disorder. E. A.

Kelley*!, P. Kloosterman', J. Parker2, W. ", Craig' and C.

Javierd, (1)Queen's University, (2) Trent University,
(3)Laurier University

Background: Physical aggression, name calling, intimidating
gestures, spreading of rumours, and exclusion from the group
by powerful others are all examples of behaviours that
comprise peer victimization. Surprisingly, little research has
explored the prevalence of peer victimization in adolescents
with an Autism Spectrum Disorder (ASD). Results from a
handful of existing studies clearly indicate that children and
adolescents with an ASD are at much greater risk of peer
victimization than their typically developing classmates (Carter,
2009; Little, 2002).

Objectives: The aim of this study was to investigate how
deficits in various social and cognitive factors may relate to
peer victimization in adolescents with and without an ASD.

Methods: Participants were 68 adolescent boys ranging in age
from 11 to 18 years of age (M = 14.60; SD = 1.89) and their
parents. Thirty-one adolescents had a primary diagnosis of an
ASD and 37 were typically-developing (TD). ASD diagnoses

were confirmed using the ADOS-G. All adolescents were
administered the Wechsler Abbreviated Scale of Intelligence
(Wechsler, 1999) and the pragmatic judgement subtest of the
Comprehensive Assessment of Spoken Language (Carrow-
Woolfolk, 1999). As well, adolescents completed the self-report
Emotional Quotient Inventory: Youth Version (Bar-on & Parker,
2000) as a measure of emotional intelligence (El) along with a
questionnaire regarding their experiences of peer victimization
(World Health Organization, 2003). Parents completed the
Behavior Rating Inventory of Executive Function (BRIEF; Gioia,
Isquith, Guy, &Kenworthy, 2000) to provide a measure of
executive functioning for their child.

Results: The two groups of adolescents did not differ in age,
however the ASD adolescents had significantly lower (yet in the
average range) Q scores than the TD adolescents [¢(66) =
2.18, p < .05]. As a result, IQ was considered a covariate in all
analyses. With age as an additional covariate, the ASD
adolescents were found to have significantly poorer pragmatic
judgement [F(1,67) = 13.68, p < .05] and total EI [F(1,67) =
7.90, p < .05] in comparison to the TD adolescents. In contrast
to their typical peers, significant cognitive impairments in
executive functioning for the ASD adolescents were found
across both the behaviour regulation [F(1,64) = 45.63, p <
.05]and metacognition [F(1,62) = 36.33, p < .05] subtests of the
BRIEF. A series of multiple regressions were conducted to
determine whether these social and cognitive deficits might
predict peer victimization. Results revealed that the stress
management domain of El (p = .004) and the emotional control
domain of the BRIEF (p = .045) were significant predictors of
peer victimization for both ASD and TD adolescents. Pragmatic
judgement failed to emerge as a significant predictor of peer
victimization.

Conclusions: ASD adolescents displayed deficits in many areas
of social and cognitive functioning in comparison to TD
adolescents. Difficulty modulating emotional responses
appropriately and a lack of ability to cope with stress appear to
place adolescents with and without an ASD at risk for peer
victimization.

105.144 144 Parent Reported Symptoms of Attention Deficit
Hyperactivity Disorder In Children with and without
Autism Spectrum Disorders. P. A. Rao* and R. J.
Landa, Kennedy Krieger Institute

Background:
A growing number of researchers are reporting symptoms

meeting DSM-IV criteria for Attention Deficit Hyperactivity
Disorder (ADHD) in a significant number of children diagnosed



with Autism Spectrum Disorders (ASD). Moreover, among
children with ASD, those with clinically significant ADHD
symptoms have been found to be more impaired in social and
adaptive functioning than those without ADHD symptoms.

Objectives:

The goals of the current study were to investigate parent
reported symptoms of ADHD in children with and without ASD
enrolled in a prospective study of child development, and to
examine whether there are additive effects of ADHD on the
severity of symptoms associated with ASD.

Methods:

Participants included 162 children (100 males), ages 4 - 8
years (X=5.6, SD = 1.27), with and without ASD enrolled in a
prospective study of child development, including: a) n=102
younger siblings of children with autism; (b) n = 35 children
diagnosed with ASD participating in early intervention
programs; (c) n = 12 control children with no known family
history of ASD and; (d) n = 13 children with specific language
delay.

Parents completed the Behavior Assessment Scale for
Children, second edition (BASC-2), and the Social
Responsiveness Scale (SRS). Clinicians completed the Autism
Diagnostic Observation Schedule-Generic (ADOS) and the
parent-interview version of the Vineland Adaptive Behavior
Scale-second edition (VABS-II).

Classification of ADHD and Grouping of Participants. Children
were classified as ADHD positive (ADHD +) if they scored at or
above the clinical threshold (> 70) on either the Hyperactivity or
Attention Problems subscales on the BASC-2. Children were
placed into one of four diagnostic classification groups: No
ADHD or ASD; ADHD Only; ASD Only; or ASD+ADHD.

Results:

Rates of ADHD in Children with and Without ASD. A Chi-
Square analysis revealed that a significantly higher percentage
of parents of children with ASD rated their child at or above the
clinical cutoff on at least one of the two ADHD subscales of the
BASC-2 compared with children without ASD (29% vs 9%,
respectively; X = 11.06, p = .001).

Additive Severity of ADHD on ASD. One-Way ANOVAs
revealed significant differences in social and adaptive
functioning (ps < 0.001), with the ASD+ADHD Group rated by
parents as significantly more impaired in social responsiveness

and adaptive functioning on the SRS and the VABS-II than the
ASD Only group (post-hoc comparisons, ps < 0.05).

Conclusions:

The current study adds to the growing body of literature
documenting an increased risk of ADHD in children with ASD.
As expected, compared with children without an ASD, parents
rated a significantly higher percentage of children with ASD
with clinically significant symptoms of ADHD. Moreover,
children identified with ASD and ADHD, as compared with
children with ASD only, were rated by their parents as
significantly more impaired in social and adaptive functioning.
Future research is needed so that specialized treatments and
interventions can be designed to target impairments associated
with this subgroup of children comorbid with ASD/ADHD.

105.145 145 Arithmetic Abilities of Children with Autism
Spectrum Disorder. D. Titeca®, H. Roeyers, A. Desoete
and S. Pieters, Ghent University

Background: Up till now, studies in the domain of cognitive
and academic functioning in children with autism spectrum
disorder (ASD) are relatively scarce, and results are
inconsistent. According to recent estimations, approximately
70% of the children with ASD may have intellectual abilities in
the normal range — and should therefore be able to follow a
regular educational program. This seems however in contrast
with the experience of practitioners. Regarding the field of
arithmetics, many children with ASD seem to have difficulties
with the mathematical techniques used in mainstream schools.
In the current literature on ASD, only a few studies have
examined this topic. Further investigation is needed to get a
more detailed overview of the field.

Objectives: The present study wants to examine to what
extent children with ASD experience difficulties with arithmetics
and what kind of mathematical problems can be detected. The
aim of this study was to investigate the arithmetic abilities of
children with autism spectrum disorder (ASD) in comparison to
children with mathematical learning disability (MLD) and age-
matched control children without ASD and MLD.

Methods: Twenty-two children with ASD, 22 children with
MLD and 22 control children without ASD or mathematical
problems participated in this study (M = 8.5 years; SD=1.0
years). All 66 children were at least of average intelligence. To
examine the arithmetic abilities, all children were assessed on
number fact retrieval (with the Arithmetic Number Facts Test;
TTR) and on the different aspects of the Triple Code Model
(visual identification of Arabic numbers, verbal processing of



number words and quantity representation; with the TEDI-
MATH).

Results: Given the small group sizes, non-parametric analysis
were conducted. Group comparisons revealed a trend on
number fact retrieval (Kruskal-Wallis x%2 =5.90, p <.10), and a
significant difference on visual identification of Arabic numbers
and verbal processing of number words (Kruskal-Wallis x?z) =
6.13 and 8.88 respectively, p < .05). Post-hoc analyses
revealed that children with ASD and children with MLD
performed significantly worse than the control children,
whereas the two clinical groups did not differ from each other.

Conclusions: Children with ASD show mathematical
difficulties on the domain of number fact retrieval and on
several aspects of the Triple Code Model. This finding
underscores the importance of following up the mathematical
abilities of this group of children. The results of this study
suggest that adjustments in educational techniques should be
based on a profound analysis of the strengths and weaknesses
in mathematics so as to meet the specific needs of children
with ASD. A clear understanding of the specific mathematical
difficulties also aims at the development of an appropriate
STICORDI-advice (STImulation, COmpensation, Remediation
and Dlspensation). Future research should assess the
mathematical abilities of children with ASD more extensively,
so that more aspects of the arithmetic field are included in the
assessment and more subtle problems can be detected as
well. In addition, it will be important to investigate the
underlying processes thoroughly. Such studies are currently
being prepared.

105.146 146 A Comparison of Psychiatric Problems In
Children with Autism, Prader-Willi Syndrome and Age,
Gender and 1Q Matched Control Group. N.
Skokauskas®, J. Meehan and L. Gallagher, Trinity
College Dublin

Background: Comorbid psychiatric disorders complicate the
course of both Autistic spectrum disorders (ASD) and Prader-
Willi Syndrome (PWS) by affecting detection, therapeutic
interventions, and outcome. The better understand of comorbid
psychiatric disorders in ASD and PWS may facilitate more
specific treatment potentially limiting negative outcomes.

Objectives: to examine comorbid psychiatric problems in a
sample of children with ASD and PWS and their parents
compared with an age, gender and 1Q matched control group
and their parents.

Methods: Subjects

Children with genetically confirmed PWS and their parents
participating in the First National Irish PWS study were invited
to participate. Children with ASD participating in the Irish
Autism Genetics Study were also invited to participate:
inclusion criteria for the present study were diagnosis of autism
based on the Autism Diagnostic Interview-Revised (ADI-R), a
diagnosis of autism or autism spectrum disorder based on the
Autism Diagnostic Observational Schedule (ADOS). The age,
gender and IQ matched control group was collected through
Special Schools.

Assessment Instruments

The Child Behavior Checklist 6-18 (CBCL/6-18) was used to
assess behavioral/emotional problems in children. Parents
reported their own psychological distress using the Brief
Symptom Inventory (BSI). Cognitive assessment was based on
assessment with the Leiter International Performance Scale-
Revised (Leiter-R).

Results:

All groups (PWS, ASD and controls) were comprised of 24
children. In all groups there were 11 (45%) girls and 13 (55%)
boys. The groups did not differ significantly on mean age, mean
IQ scores, gender, and parents mean age.

Results of the CBCL/6-18 revealed that the majority of parents
reported their child with ASD or PWS as having either
internalizing (ASD: clinical range-41.6%; borderline range-
20.84%; PWS: clinical range-37.5%; borderline range-8.3%) or
externalizing problems (ASD: clinical range-8.3%; borderline
range-20.3% PWS: clinical range-8.3%; borderline range-
16.6%). In the control group more parents reported their
children having externalizing (clinical range- 37.5%; borderline
range-16.6%) than internalizing problems (clinical range-
16.6%; borderline range-4.1%).

Clinically significant difficulties were not reached for any of
CBCL DSM orientated subscales in PWS group. Borderline
difficulties were detected for the affective, somatic and ADHD
CBCL DSM orientated subscales in PWS group with PWS
children having significantly more somatic (mean T=63.05
SD=8.33 vs. 52 SD=6.48, P<.05) and affective (mean T=66.22
SD=8.51, vs. 60.08 SD=6.829 P<.05) problems than controls.
Almost one third of the ASD group met CBCL DSM criteria for
clinically significant ADHD (37.5 %) and anxiety (29.1%)
problems.

The presence of BSI T-scores greater than 63 on two or more
BSI subscales indicates possible psychopathology. Based on



this criterion one third of ASD children’s mothers (33.3%) and
fathers (20.8 %) screened positive for psychopathology with
obsessive-compulsive and phobic anxiety being most common.
Based on the same criterion, 16.6% of PWS fathers and 37.5%
of mothers screened positive for psychopathology with
depression being most common.

Conclusions: Both PWS and ASD represent complex
neurodevelopmental disorders with multiple areas of
disturbances.

105.147 147 An Examination of the Prevalence of Attention
Deficit/Hyperactivity Disorder In a Sample of Individuals
with An Autism Spectrum Disorder. B. M. Cerban*, C.
M. Slater, L. M. Caccamo, E. Hanson, E. Chan and J.
Bacic, Children's Hospital Boston

Background: A likely change in DSM-V will be the ability to
diagnose - Attention Deficit/Hyperactivity Disorder (ADHD) in
children who present with a Pervasive Developmental Disorder
(American Psychiatric Association, 2010). However, reliable
prevalence rates of co-morbidity are lacking, with estimates
ranging from 28% to 78% in ASD populations (Ronald,
Edelson, Asherson, & Saudino, 2009). In addition, little is
known regarding the mutual impact of ADHD and ASD on
clinical symptoms and function.

Objectives: The goal of this study is to assess the prevalence
of ADHD in a sample of individuals with an ASD, as well as the
characteristics of these Individuals. Our specific aims are:

1. Toreplicate previous findings documenting the
existence of comorbid ASD-ADHD in a population of
individuals with an ASD.

2. To describe the relationship between comorbid ADHD
and ASD severity and/or 1Q. Specifically, we
hypothesize that, among individuals with ASD:

a)  Those with comorbid ADHD have lower |1Q, compared to
those without ADHD.

b)  Those with comorbid ADHD have more severe ASD (as
determined by the Calibrated Severity Score; Gotham, Pickles,
& Lord, 2009) than those without ADHD.

c)  Those with both higher ASD severity and lower IQ are
more likely to have comorbid ADHD.

Methods : We propose to test these hypotheses in a sample
of children with an ASD who participated in a study through the
Simons Simplex Collection (SSC). ASD diagnosis was

established using the Autism Diagnostic Interview — Revised
and the Autism Diagnostic Observation Schedule. Cognitive,
adaptive and behavioral testing was administered, including the
Child Behavior Checklist (CBCL) and the Teacher Report Form
(TRF). The comorbidity rate will be established by counting the
number of individuals in the clinical range on the ADD/ADHD
subscale of both the CBCL and TRF. The CSS will be used to
calculate symptom severity. Individuals will be categorized into
Clinical, Sub-Clinical, and Non-Clinical ADHD groups;
differences between groups will be calculated for ASD severity
and 1Q.

Results: In preliminary analysis, using a local sample of 309
individuals with an ASD at Children’s Hospital Boston, we found
that 29 (9.4%) fell in the ADHD clinical range per the CBCL
(TRFs were not available for the majority of this sample). There
was a trend for individuals in the Clinical group to have lower 1Q
(p=0.29) and higher severity (p= 0.25), although differences
were not significant.

Conclusions: Prevalence rates in our sample suggest that
ASD-ADHD comorbidity may not affect as many individuals as
found in previous research. This variability may be due to
inconsistencies in ADHD classifications. Thus it is critical that
stringent criteria be set for assigning ADHD status, which we
will do using TRFs in the SSC sample. In addition, we found
differences in IQ and severity that showed a trend in the
predicted direction. Even though these did not reach
significance, we expect that they will in the full SSC sample, in
which ADHD classification can be confirmed with TRFs. These
data will be analyzed in January 2011.

105.148 148 The Association Between Maternal Depression
and Comorbid Psychopathology In Children with Autism
Spectrum Disorders. B. Zablotsky™, L. Kalb2 and P. A.
Law?, (1)Johns Hopkins Bloomberg School of Public
Health , (2)Kennedy Krieger Institute

Background: The majority of children and adolescents with
Autism Spectrum Disorders (ASDs) present with comorbid
psychopathology (Brereton et al. 2006; Joshi et al., 2010). As
the presence of psychiatric comorbidity has been noted to
worsen ASD symptomatology (Wozniak et al., 1997), parents
raising children with multiple psychiatric disorders are likely to
experience tremendous amounts of stress that may be further
compounded by other child-related factors (e.g. ASD symptom
severity) (Benson, 2006) along with a parent’s own diathesis
towards psychopathology. These factors may result in an
increased risk for parental depression (Abbeduto et al., 2004;
Bromley et al., 2004). The present study explores the



association between parental depression and the presence of
comorbid psychopathology in children with an ASD.

Objectives: 1) Identify predictors of maternal depression in a
sample of ASD children with comorbid psychopathology. 2)
Evaluate the potential for increased risk of parental depression
as the number of comorbid psychopathology disorders
increase.

Methods: A restricted sample of 1270 mothers of children with
an ASD was obtained from the Interactive Autism Network
(IAN). IAN is an online, national voluntary registry of families
who have children with an ASD, consisting of over 10,000
children with an ASD and 20,000 family members. A self-
reported clinical diagnosis of depression was selected as the
outcome of interest, with number of child comorbid psychiatric
conditions serving as the main predictor.

A three-stage sequence of multiple logistic regression models
was developed to estimate the Odds Ratios (ORs) for the
association between a maternal report of clinical depression
and the number of comorbid diagnoses possessed by her child
with ASD. Model 1 controlled for basic child demographics
(age, gender, race, ethnicity), Model 2 controlled for parent and
family demographics (number of children, parental education
level), and Model 3 added the child’s ASD diagnosis.

Results: An adjusted model revealed significantly increased
ORs for parental depression for children with 1 comorbid
diagnosis (OR=1.43, 95% CI: 1.16, 2.04, p=0.003), 2 comorbid
diagnoses (OR=2.44, 95% Cl: 1.61, 3.69, p<0.001), and 3
comorbid diagnoses (OR=2.87, 95% CI: 1.46, 5.62, p=0.002)
when compared to children with no comorbid diagnoses.
These associations remained significant across all three
models, as well as with the unadjusted model. Parents of
older children were less likely to experience depression
(OR=0.64, 95% CI: 0.41, 0.99, p=0.045).

Conclusions: Unique to the literature, this study demonstrates
a significant increased risk of parental depression
accompanying an increase in the number of child comorbid
disorders. These results align with previous studies indicating
increased levels of parental stress, along with the presence of
behavioral problems in children with ASDs (Davis & Carter,
2008; Lecavalier, Leone, & Wiltz, 2006). Taken together, these
results highlight a real risk for the development of clinical
depression for already stressed parents of children with ASDs.
Future research should continue to evaluate risk and protective
factors for parental depression; incorporating the role additional
child psychopathology may play.

105.149 149 Characteristics of Anxiety Disordered Children
with Symptoms of Autism. C. Puleo*', R. T. Schultz2
and P. C. Kendall3, (1), (2)Children's Hospital of
Philadelphia, (3) Temple University

Background: The prevalence of anxiety disorders in children
with high functioning autism is estimated to range from 35 —
84.1% (White et al., 2009), rates that have garnered attention
and sparked efforts to adapt cognitive-behavioral therapies
(CBT) for use in youth with autism spectrum disorders (ASD;
MacNeil et al., 2009). In contrast, research on the converse of
this comorbidity, the presence of ASD symptoms in children
with primary anxiety disorders, is lacking, though such
symptoms may be particularly elevated in children with non-
ASD psychopathology (Constantino, Lajonchere, Lutz et al.,
2006) and may influence the effectiveness of individual CBT
(Puleo & Kendall, 2010).

Objectives: To evaluate demographic and diagnostic
characteristics of youth with principal anxiety disorders and
elevated autism-related symptoms.

Methods: The sample consisted of 100 clinic-referred youth
(ages 7- 18 years) who met diagnostic criteria for a principal
diagnosis of social phobia, separation anxiety or generalized
anxiety disorder (as determined by the Anxiety Disorders
Interview Schedule for Children, ADIS-C/P; Silverman &
Albano, 1996). A series of ANOVA, t-test and chi-square
analyses examined the participant characteristics (age, race,
gender, SES), diagnostic profiles (number and type of
diagnoses), self- and parent-reported coping skills (Coping
Questionnaire; CQ-C and CQ-P; Kendall, 1994), and clinician
rated distress (i.e., ADIS-C/P severity rating scores and
Children’s Global Assessment Scale; CGAS; Shaffer et al.,
1983) of youth with or without elevated levels of ASD
symptoms (i.e. a T-score = 60 on the Social Responsiveness
Scale-parent version).

Results: A substantial number (N = 42) of anxious youth
endorsed elevated levels of ASD symptoms. The demographic
and diagnostic profiles of these youth largely resembled those
of youth without elevated ASD symptoms in terms of
presentation, principal and comorbid diagnoses, and anxiety
severity. However, youth with elevated ASD symptoms had
more diagnoses, {(98) = -2.08, p = .04, particularly more
specific phobias, #(98) =-2.07, p = .04, and were more likely to
present with social phobia, ¥? (1, N = 100) = 4.84, p = .03.
Further, after controlling for the presence of social phobia,
youth with elevated ASD symptoms were more likely to list
social concerns among their top fears than youth without such
symptoms, x* (2, N = 100) = 5.59, p =.03; Nagelkerke R?=.32.



Conclusions: Some important distinctions in the presentation
of anxious youth with and without elevated ASD symptoms
were identified: youth with elevated ASD symptoms had more
complex diagnostic profiles, characterized by more specific and
social phobias. However, limited other differences between
groups suggests that children with elevated ASD symptoms
may not be easily distinguished from children without such
deficits in clinical practice. Given evidence that family CBT
may be more effective than individual CBT for youth with
anxiety disorders and elevated ASD symptoms (Puleo &
Kendall, 2010), more routine screening of ASD symptoms in
anxious youth seems warranted.

105.150 150 Posttraumatic Stress Disorder In Individuals with
Diagnosis of Autism Spectrum Disorders. N. M.
Mukaddes*' and M. Mehtar?, (1)/stanbul
University,Istanbul Faculty of Medicine, (2)Istanbul
University

Background: Studies with youth with developmental
disabilities show higher risks of abuse, trauma and Post-
Traumatic Stres Disorders (PTSD) than with typically
developing individuals. However; there is lack of studies in
specific groups such as individulas with Autism Specturm
Disorders (ASD).

Objectives: To assess the prevalance, types, associated risk
factors with trauma and PTSD and its clinical presentation in a
group with ASD.

Methods: Study includes 69 individuals with diagnosis of ASD
who were consecutively followed up at our autism spectrum
disorders clinic and met DSM-IV criteria. Assessment was
achieved using semi-structured forms such as the Schedule for
Affective Disorders and Schizophrenia for School Age Children-
Present and Lifetime Version, Post Traumatic Stress Disorder
scale (K-SADS-PL, PTSD scale). The Aberrant Behavior
Checklist (ABC) was filled by parents. A checklist form outlined
by the authors and called ‘Trauma symptoms Investigation
Form in Autistic Spectrum Disorders’ (TIF-ASD) was filled by
the researchers to examine the course of symptoms in
subjects with positive history of trauma.

Results: 26.1% (n:18) had history of trauma and 17.1% (n:12
)were diagnosed with PTSD. Witnessing or being a victim of
accidents/disasters /violence was the most common type of
trauma. Interestingly, the rate of physical and /or sexual abuse
was less than that in the general population. Trauma history
and PTSD rates were higher in girls than in boys. Deterioration
in social and communicative abilities, increase in stereotypies,
aggression, distractibility, sleep problems, agitation,

hyperactivity, self-injury and loss of self-care skills were the
most common symptoms detected following trauma.

Conclusions: The relatively lower rate of trauma in our group
could be related to the selection bias. The clinical presentation
of PTSD in this group underscore the importance of detailed
assessment of behavioral and emotional problems in
individuals with ASD by rulling out any trauma history at periods
which might otherwise be misdiagnosed as an exacerbation of
symptoms of ASD.

105.151 151 The Evaluation of Pervasive Developmental
Disorders and Developmental Delay In Infants and
Toddlers Based on DC:0-3 R. A. Bilgic*", R. Uslu? and
0. Ozalp Kartal?, (1)Malatya Government Hospital,
(2)Ankara University

Background: The diagnosis of PDD or DD in infants and
toddlers should be based on multiaxial classification systems
which equally emphasize all axes. Because, when evaluating
PDD or DD, in addition to reliable diagnosis, the assessment of
other clinical variables is also important in early childhood.

Objectives: The present study was designed to investigate
sociodemographic, clinical and parental characteristics of
infants and toddlers with pervasive developmental disorders
(PDD) and developmental delay (DD) by using the Diagnostic
Classification: 0-3 Revised (DC:0-3 R) and to determine the
similar and different features of these two conditions.

Methods: The sample consisted of 35 PDD and 29 DD cases
aged 17 to 45 months and of their parents. Cognitive and
emotional development of infants and toddlers were assessed
using the Vineland Adaptive Behavior Scales and the Ankara
Development Screening Inventory. Mother-infant interactional
patterns were assessed by the Clinical Problem-Solving
Procedure. The Diagnostic Classification: 0-3 Revised was
used for multiaxial diagnostic classifications. The Mc Master
Family Assessment Device (FAD) and the General Health
Questionnaire (GHQ) were also administered to parents.

Results: The age at initial evaluation was lower in children with
PDD than those with DD. The proportion of single parent
families in the DD group was higher than the PDD group.
“Speech delay” was the foremost complaint regarding children
with both disorders. Children with DD had more comorbid
diagnoses than those with PDD. Families with psychosocial
stress factors were 69% in the PDD group and 76% in the MR
group. There were no significant differences in mothers and
fathers GHQ ratings between the two groups. FAD ratings



showed that mothers’ and fathers’ affective responsiveness
ratings and mothers’ communication ratings were significantly
higher in the DD group. Children with DD had better scores
than children with PDD in all of the emotional and social
functioning (ESF) subscales. In the DD group, a significant
negative correlation was detected between mothers’ GHQ
ratings and ESF scores.

Conclusions:

The present study considered that DD determined in infancy
and early childhood may frequently be based on environmental
factors which cause emotional deprivation. Similar to other
childhood mental disorders, the diagnosis and treatment
processes of infants and toddlers with PDD and DD should
completed in parent-infant relationship context.

105.152 152 Risk Factors for Aggressive Behavior In Youth
with Autism Spectrum Disorder. L. Kalb*!, A. Keefer!, C.
Foster?, R. A. Vasa', B. H. Freedman' and B.
Zablotsky?, (1)Kennedy Krieger Institute, (2)Kennedy
Kreiger Institute, (3)Johns Hopkins Bloomberg School of
Public Health

Background: Children with autism spectrum disorders (ASD)
frequently exhibit aggressive behavior (Fox et al., 2007),
demonstrating higher prevalence rates than typically
developing or intellectually disabled individuals (Kanne &
Mazurek, 2010). In youth with ASD, research has linked
aggressive behavior to deleterious sequelae such as poorer
quality-of-life (Gardner & Moffatt, 1990) and greater family
stress (Lecavalier et al., 2006). Despite this burden, there is a
dearth of research identifying risk factors for aggression in the
ASD population. The few studies that have examined
determinants of aggression have yielded inconsistent findings.
Surprisingly, this body of research has paid little, if any,
attention to the role of other psychiatric comorbidities in the
development of aggression in this population.

Objectives: To examine the demographic, cognitive, linguistic,
and psychiatric risk factors for aggression in youth with an
ASD.

Methods: Cross-sectional data were derived from the a local
registry project housed in an urban outpatient pediatric clinic.
Children were evaluated by trained diagnosticians using DSM-
IV-TR criteria and the Autism Diagnostic Observation Schedule
(ADQOS; Lord et al, 2002).The sample consisted of 170 children,
ages 2 to 17.9 years (M = 6.26).

After bivariate relationships were established, stepwise multiple
linear regression analyses, using the stepwise regression

function in Minitab 15.0 (State College, PA), were performed to
identify predictors of aggressive behavior. Aggression,
including both verbal and physical, was measured as a
continuous variable using the aggressive behavior syndrome
scale raw score from the Child Behavior Checklist - Parent
version (CBCL-P; Achenbach and Rescorla, 2001). Six
predictors were examined:1) demographics, 2) standardized IQ
scores, 3) expressive language as measured by the Vineland
Adaptive Behavior Scale Il (Sparrow et al., 2005), 4) psychiatric
comorbidities as assessed by the CBCL-P, 5) repetitive
behaviors as measured by the ADOS, and 6) ASD severity
using ADOS raw scores (see Gotham et al., 2006). Analyses
were conducted separately for children < 6 (n = 96) and 6-18
years given the separate CBCL modules for each age group.

Results: Lower parental education in the < 6 group and
younger age in the 6-18 group were associated with increased
aggressive behavior (both p < .05). For both age groups,
repetitive behaviors, ASD severity, expressive language, and
|Q were not associated with increased aggressive behaviors
(all p>.05). Results from the multivariate model indicated that
anxious/depressed, attention, and somatic problems were
associated with increases in aggression among children < 6
years. For children 6-18, significant predictors included
anxious/depressed, attention problems, and younger age (all p
<.05).

Conclusions: Unique to the literature, this study demonstrates
the role of internalizing and attention problems, as well as
somatic complaints in younger children, in the development of
aggressive behavior in youth with ASD. No significant
associations were found between factors widely assumed to
contribute to aggression in youth with ASD (i.e., ASD severity,
cognitive, and language factors). Taken together, these data
highlight the need for both further research and a thorough
psychiatric evaluation and intervention plan to prevent or
diminish aggressive behavior in children with ASD.

105.153 153 Teasing Apart Psychiatric Misdiagnoses From
Comorbidity and Implications for Psychotropic
Medication Use In Adolescents with High-Functioning
ASDs. C. A. Mazefsky*!, D. P. Oswald?, S. M. Eack’, N.
J. J. Minshew' and J. E. Lainhart?, (1)University of
Pittsburgh, (2)Commonwealth Autism Service,
(3)University of Utah

Background:
Clinical anecdotes suggest that high-functioning individuals

with ASD often first receive psychiatric misdiagnoses, which
may interfere with the correct identification of their ASD. This



problem is further complicated by high rates of psychiatric
comorbidity in ASD and difficulty differentiating when a true
comorbid disorder is present. The medication implications of
many psychiatric disorders underscores the importance of
better understanding diagnostic practices.

Objectives:

This study’s overall goal was to highlight the complexity
inherent in the proper diagnosis of higher-functioning
individuals with ASD, particularly related to characterizing their
emotional and behavioral dysregulation. Two specific aims
were: 1) To document the lack of concordance between lifetime
history of community-based psychiatric diagnoses among
children with high-functioning ASD and their “true” psychiatric
comorbidity history established via a structured psychiatric
interview modified for ASD; and 2) To investigate the
relationship between community psychiatric diagnosis patterns
and psychotropic medication use.

Methods:

Participants included 35 10 — 17 year old children with an ASD
(confirmed with the ADOS and ADI) and without mental
retardation. Lifetime comorbid psychiatric diagnoses were
established via the Autism Comorbidity Interview (ACI). These
“gold-standard” diagnoses were compared to parent report of
prior psychiatric diagnoses that the participant had received in
the community. The relationship between prior diagnoses and
number of psychotropic medications attempted was
determined.

Results:

ADHD, anxiety disorders, and depressive disorders were the
three most common diagnoses for both prior community
diagnoses and based on the ACI (though in different orders and
magnitudes). Especially for prior community diagnoses, rates of
diagnoses in this sample were higher then national prevalence
rates for U.S. adolescents; for example 14.3% (n = 5) had
received a bipolar disorder diagnosis at some point in their
lives, compared to a national lifetime average for adolescents
of 2.6% (Merikangas et al., 2010). Although there was
significant psychiatric comorbidity in this sample, the mean
number of prior community psychiatric diagnoses (2.15, SD =
1.88; range 0-7) was significantly higher then the mean number
of lifetime psychiatric disorder diagnoses supported by the ACI
(0.88; SD = 2.2; range 0-4), p < .001. The vast majority of prior
diagnoses were false positives in comparison to the ACI
results. The number of prior psychiatric diagnoses was
significantly correlated with the number of psychotropic

medications attempted, r (35) = .781, p < .001. Medication use
was high overall, and especially pronounced among
participants who had been previously diagnosed with bipolar
disorder or oppositional defiant disorder, yet most of these
diagnoses were not supported on the ACI.

Conclusions:

Many participants received incorrect prior psychiatric
diagnoses, which could delay or interfere with the proper
identification of their ASD. Although a substantial number of
children met ACI criteria for comorbid psychiatric disorders,
there was also a high rate of previous false positive psychiatric
diagnoses. The strong relationship between prior community
psychiatric diagnoses and psychotropic medication use
highlights the importance of increasing awareness and
understanding of high-functioning ASDs (including the
associated emotional and behavioral dysregulation) in general
psychiatric clinics in order to promote faster identification and
appropriate treatments.

105.154 154 Effects of Social Skills Deficits and Psychological
Issues on Friendship Quality In Young Adults with
Autism. A. Gantman*!, S. K. Kapp?, K. Orenski? and E.
A. Laugeson', (1) UCLA Semel Institute for
Neuroscience & Human Behavior, (2)University of
California, Los Angeles, (3)Alliant University

Background: Like children and teens with autism spectrum
disorders (ASD), young adults with ASD continue to experience
social deficits that impair their ability to develop and maintain
social relationships. Already challenged by poor social skills in
such basic areas as using social cues and entering, engaging
in, and exiting two-way conversations, many young adults with
ASD further limit their opportunities for social success by
making few social initiations or withdrawing from social
interactions or settings. Social skill deficits and social
disengagement weaken friendship quality, due to the fact that
most young adults with ASD do not participate regularly in
social activities and few have any close reciprocal friendships.
Furthermore, psychological factors such as high rates of
anxiety and mood disorders are frequently correlated with
social deficits, which may present additional barriers to young
adults with ASD in developing high-quality relationships.

Objectives: Correlations between friendship quality and
psychosocial factors in young adults with ASD were explored to
better understand their relationships.

Methods: 34 young adults with high-functioning ASD were
assessed using a battery of self-report psychosocial measures
to determine current psychological, adaptive, and social



functioning. Correlations between the Friendship Questionnaire
(Baron-Cohen & Wheelwright, 2003) and the Social Skills Index
(SSI; Riggio, 1986), Social Skills Rating System (SSRS;
Gresham & Elliot, 1990), Empathy Quotient (EQ; Baron-Cohen
& Wheelwright, 2004), Social Anxiety Scale (SAS; La Greca &
Lopez), and Social and Emotional Loneliness Scale for Adults
(SELSA,; DiTomasso & Spinner, 1993) were explored using
Pearson correlations in order to derive a better understanding
of the differences between these factors.

Results: SSI results revealed that friendship quality on the FQ
is strongly correlated with overall social skills (r=.716), and is
related to Social Expressivity (r=.667), Emotional Sensitivity
(r=.699), and Social control (r=.472). Similarly, the FQ had
moderate correlations with Empathy (r=.565) and
Assertiveness (r=.472) on the SSRS. Better friendship quality
on the FQ was also correlated to factors such as: decreased
social loneliness on the SELSA (r=.-540) and decreased social
anxiety on the SAS (r=-.366). Analyses of the EQ provided
further positive correlations with the FQ in Cognitive Empathy
(r=.577) and Emotional Reactivity (r=.555).

Conclusions: Findings suggest that powerful correlations exist
between social skill deficits and friendship quality, which may
relate to poorer psychological well being in young adults with
ASD. These findings clearly highlight the need for social skills
interventions that not only address social deficits, but may also
address other psychological factors which may be adversely
affect social functioning. Furthermore, studies of social skills
treatments would do well to assess not only social skills and
friendship quality changes post-treatment, but investigate
broader psychological domains that may be affected by such
interventions.

105.155 155 Social Anxiety Partially Mediates the Relationship
Between Autism Spectrum Symptoms and Hostility. N.
L. Kreiser*!, C. E. Pugliese’, A. Scarpazand S. W.
White', (1)Virginia Polytechnic Institute and State
University, (2)Virginia Polytechnic Institute & State
University

Background: Emerging research shows that social anxiety may
be related to aggression in children and adolescents with high-
functioning autism spectrum disorders (HFASD) (Pugliese et
al., 2010). Social anxiety, in neurotypical populations, is
associated with specific cognitive biases, such as assuming
others will judge them negatively, and a tendency to interpret
ambiguous interpersonal interactions negatively (Clark, 2001;
MohIman et al., 2007). These biases can lead to angry feelings,
hostility, and possibly aggression. In individuals with HFASD, it
has been theorized that anxiety related to the experience of

social exclusion may lead to increased anger and hostility
(Attwood, 2007). Although not previously assessed in adults, it
is possible that social anxiety may contribute to hostility, at
least partially, in people with symptoms of ASD.

Objectives: This study was conducted to determine if
symptoms of social anxiety mediate the relationship between
ASD symptoms and hostility in neurotypical (non-ASD) college
students.

Methods: Undergraduate students (n = 685) from a large
public university were enrolled in the study, using an online
database through which students could earn class credit.
Participants completed measures of aggression/hostility
(BPAQ; Buss & Perry, 1992), symptoms of autism (AQ; Baron-
Cohen et al., 2001), and social phobia (SPAI-23; Roberson-Nay
et al., 2007).

Results: ASD symptoms were associated with social phobia
symptoms (r = .54, p <.001). Based on partial correlations,
hostility was correlated with both symptoms of ASD (pr=.24, p
<.001 and social phobia (pr = .26, p <.001). Baron and
Kenny’s (1986) procedure was used to examine mediation.
When ASD and social anxiety symptoms were included
simultaneously in the model that predicted hostility, each
predictor was significant, but the predictive coefficient for ASD
reduced significantly (Preacher & Hayes, 2004; z=6.17, p <
.001).

Conclusions: In a neurotypical sample of college students
without diagnosed ASD, symptoms of ASD and social anxiety
were correlated, and both were associated with increased
hostility. Social anxiety partially mediated the effect of ASD
symptoms on hostility. Thus, ASD symptoms both directly and
indirectly impacted hostility. Although these results shed light
on the role of social anxiety in the relationship between ASD
symptoms and hostility, generalization to young adults with
confirmed ASD diagnoses requires replication with participants
with confirmed ASD diagnoses. If this model holds for
individuals with ASD, intervention targeting social anxiety may
be one effective method of reducing problems with hostility or
anger.

105.156 156 Social Impairment, Social Anxiety, and
Loneliness In High-Functioning Adolescents with Autism
and Social Phobia. B. B. Maddox*!, N. L. Kreiser' and
S. W. White?, (1)Virginia Tech, (2)Virginia Polytechnic
Institute and State University

Background: Social anxiety is a commonly reported problem

among adolescents with high-functioning autism spectrum
disorder (HFASD; Bellini, 2004). The relationship between



social anxiety and social impairment in adolescents with
HFASD, however, is not fully understood. Some research
suggests that greater social skills deficits lead to increased
anxiety due to experiences of rejection and social isolation
(Tantam, 2000). Other researchers emphasize that awareness
of social difficulty, not actual degree of social disability, may be
the impetus for the development of social anxiety, which is
consistent with findings that higher functioning youth with ASD
experience more anxiety than lower functioning youth with ASD
(Sukhodolsky et al., 2008). This relationship has not yet been
explored in individuals with HFASD and diagnosed comorbid
Social Phobia (SoP).

Objectives: The purpose of this study was to investigate the
relationship between generalized (i.e., interaction-based) social
anxiety and degree of social impairment in a sample of
adolescents with HFASD and comorbid SoP. A related purpose
was to explore if greater social interaction-based anxiety is
related to greater feelings of loneliness. Self-reported
loneliness may reflect cognitive awareness of one’s social
impairments by portraying insight into the consequences of
social rejection and isolation (Bauminger & Kasari, 2000).

Methods: Twenty-three adolescents (12-17 years old; 7
females) with confirmed ASD diagnoses, based on the ADOS
(Lord et al., 2002) and the ADI-R (Lord et al., 1994), met
diagnostic criteria for SoP, based on the ADIS-C/P (Silverman
& Albano, 1996). The adolescents completed self-report
measures of anxiety (MASC-C; March, 1997) and loneliness
(Loneliness Questionnaire; Bauminger et al., 2003). All
participants were cognitively higher functioning (i.e., IQ > 70).

Results: Bivariate correlations among social interaction-based
anxiety (MASC-C Humiliation/ Rejection subscale score), social
impairment (Reciprocal Social Interaction ADOS score), and
loneliness (Emotional and Social subscale scores of the
Loneliness Questionnaire) were examined. A significant
negative relationship was found between clinician-rated social
impairment and youth-reported social interaction-based anxiety
(r=-.416, p <.05). Youth-reported social interaction-based
anxiety was also related to youth-reported emotional loneliness
(r=.556, p <.01) and social loneliness (r = .475, p < .05).

Conclusions: In this sample of adolescents with HFASD,
adolescents who were less socially impaired tended to report
more social anxiety, and those with more social anxiety tended
to report more loneliness. This finding suggests that, among
higher functioning adolescents on the spectrum, those with less
ASD-related social impairment may be more aware of their
social deficits, and consequently feel more anxious in social

interactions. Although more socially impaired adolescents may
objectively experience greater interpersonal difficulties, they
may lack the insight to self-report on anxiety. The results are
consistent with previous research showing that youth with ASD
and elevated anxiety experience greater loneliness (White &
Robertson-Nay, 2009), which may reflect a greater degree of
insight into their personal difficulties related to ASD-related
social deficits.

105.157 157 Associations Between Repetitive Behaviors and
Anxiety Symptoms In Children with Autism Spectrum
Disorders. R. A. Libove*, J. M. Phillips?, K. J. Parker
and A. Y. Hardan', (1)Stanford University School of
Medicine, (2)Stanford University School of
Medicine/Lucile Packard Children's Hospital

Background: Anxiety symptoms and repetitive/restricted
behaviors are commonly reported in individuals with autism
spectrum disorders (ASD). Generalized anxiety, panic attacks,
phobias and obsessions/compulsions have all been reported.
While repetitive behaviors have been well investigated, the
other anxiety symptoms have received limited attention.
Additionally, little is known about the relationships between the
severity and type of repetitive behaviors and anxiety symptoms
in children with ASD.

Objectives : The purpose of this investigation is to examine
anxiety symptoms in a well-characterized sample of children
with ASD and to determine if there are associations between
repetitive/stereotyped behaviors and specific anxiety symptom
domains.

Methods : Participants included children with ASD between
the age of 3 and 12 years. ASD diagnosis was based on the
Autism Diagnostic Observation Schedule (ADOS), Autism
Diagnostic Interview Revised (ADI-R) and expert clinical
opinion. Parents completed the Repetitive Behavior Scale-
Revised (RBS-R) and behavioral measures assessing anxiety
symptoms including the Spence Children's Preschool Anxiety
Scale (SCPAS) or Spence Children's Anxiety Scale (SCAS),
and the Early Childhood Inventory- 4 (ECI-4) for ages 3 to 5 or
Child Symptom Inventory-4 (CSI-4) for ages 6 to 12.
Spearman’s rho correlations were performed to examine
associations between specific anxiety symptoms and repetitive
behaviors.

Results : To date, behavioral data and anxiety symptom
measures have been collected on 48 children with ASD (mean
age: 7.7 £ 2.4). All of the RBS-R subscales were significantly
associated with at least one anxiety domain. Stereotyped
Behavior was positively associated with Specific Phobia



(r=.334; p=.008), Injury Fears (r=.251; p=.049) Separation
Anxiety (r=.310; p=.014), Generalized Anxiety (GAD) (r=.523;
p=<.001), Social Phobia (r=.330; p=.008) and Compulsions
(r=.408; p=.001). Self-Injurious Behavior was correlated with
GAD (r=.405; p=.001), Obsessions (r=.301; p=.017), and OCD
(r=.269; p=.034). Compulsive Behavior, as measured by the
RBS-R, was associated with dimensional scoring of the CSI-
4/ECI-4 on GAD (r=.289; p=.022) and Compulsions (r=.431;
p=<.001). Additionally, Ritualistic Behavior was associated with
several domains including Injury Fears (r=.261; p=.040),
Generalized Anxiety on both the SCAS/SCPAS (r=.284;
p=.025) and on the CSI-4/ECI-4 (r=.388; p=.002). Interestingly,
Restricted Behaviors were only associated with GAD (r=.313;
p=.013) and Compulsions (r=.388; p=.002). Finally, Sameness
Behaviors was associated with several symptoms including
higher Panic (r=.477; p=.001); Injury Fears (r=.275; p=.031)
and GAD on the SCAS/SCPAS (r=.408; p=.001) and on CSlI-
4/ECI-4 (r=.555; p=<.001), Social Phobia (r=.333; p=.008) and
Specific Phobia (r=.338; p=.007). In contrast, the Separation
Anxiety domain on the SCAS/SCPAS was not significantly
associated with any of the RBS-R subscales.

Conclusions: These preliminary data suggest that many
anxiety symptom domains are correlated with repetitive
behaviors in children with ASD supporting the hypothesis of a
common pathogenic mechanism for these clinical features.
Overall, severe stereotyped, sameness, and restricted
behaviors may be better predictors of higher anxiety
symptoms. Further studies with larger sample sizes and a
wider age range are warranted to determine the correlates of
repetitive behaviors and co-occurring anxiety symptoms which
may allow for more targeted diagnostic tools and treatments for
individuals with these debilitating symptoms.

105.158 158 Parental Intrusiveness and Separation Anxiety In
Children with High-Functioning Autism. I. A. Rystad*, C.
Fujii and J. J. Wood, University of California, Los
Angeles

Background: Children with high-functioning autism are at
heightened risk of developing anxiety disorders compared to
typically developing (TD) children (de Bruin et al. 2007).
Several studies have examined the relationship between low
adaptive skills and anxiety (e.g., Sukhodolsky et al., 2008),
while parenting styles have often been overlooked in the
literature. However, there has been some indication that
heightened anxiety may be the result of an intrusive parenting
style associated with low adaptive skills. Wood (2006) found
that parents whom were intrusive limited their child’s mastery
experiences, which predicted the presence of child separation
anxiety disorder (SAD) for TD children.

Objectives: The current study examined whether parental
intrusiveness was correlated with SAD for high-functioning
children with autism, and if so, whether parental intrusiveness
could predict SAD above and beyond the child’s age and
adaptive functioning.

Methods: Participants included 77 children (56 males), primarily
white, between the ages of 7 and 13, drawn from a larger
intervention study for children with high-functioning autism and
at least one co-morbid anxiety disorder. SAD was assessed
using the SAD subscale of parent- and child-reported scores
from the Multidimensional Anxiety Scale for Children (MASC;
March, 1998), a standardized 39-item self-report measure of
anxiety. Adaptive behavior was measured using the daily living
skills subscale from the Vineland Adaptive Behavior Scale
(VABS; Sparrow, Balla, & Cicchetti, 1984), a semi-structured
interview administered to parents. Finally, parental
intrusiveness was determined using child- and parent-reported
total scores on the Parent-Child Interaction Questionnaire
(PCIQ; Wood, 2002), a questionnaire containing 35 items rating
parent-child interactions in day-to-day life. Regression analysis
was used to determine whether parental intrusiveness
predicted SAD above and beyond age and adaptive
functioning.

Results: Preliminary analyses revealed that parent- and child-
reports of anxiety were statistically significantly correlated
(r=.50, p<.01), as were parent- and child-reportsof parental
intrusiveness (r=.64, p<.01). Hence, composite anxiety and
parental intrusiveness scores were created. Further analyses
indicated that parental intrusiveness was statistically
significantly associated with child SAD (r=.53, p<.01).
Additionally, parental intrusiveness accounted for a significant
unique variance in SAD above and beyond that accounted for
by child’s age and adaptive behaviors (AR?=.12, p<.01).

Conclusions: Given the fact that anxiety is a prevalent problem
for children with high-functioning autism, finding predictors of
this problem is highly relevant. These factors can then be
targeted during interventions for this population. Our results
confirmed previous results that SAD is associated with parental
intrusiveness, and that this can partly explain the relationship
between low adaptive functioning and anxiety. Further, our
study added on previous findings by investigating this unique
relationship for children with high functioning autism. Because
our results indicated that parental intrusiveness predicted SAD
for this population, it will be beneficial for treatment of SAD in
children with high functioning autism to include components
targeting parental intrusiveness. Hence, interventions that do
not solely focus on the child’s deficits, but also focus on



changing parents’ behaviors with their children may yield
greater benefits than interventions excluding this component.

105.159 159 Suicidality In Patients with Autism Spectrum
Disorders. D. Tutkunkardas*!, S. Karakog Demirkaya'
and N. M. Mukaddes?, (1)/stanbul University, Istanbul
School of Medicine, (2)Istanbul University,Istanbul
Faculty of Medicine

Background: Autism spectrum disorders are known to be
associated with deficits in social interaction, lack of empathy
and poor emotional regulation which might render them
vulnerable to self destructive behaviors, especially suicide.
Although self mutilating behaviors are not uncommon in
patients with autism spectrum disorders, suicidal behaviors and
ideation have not been studied in this group.

Objectives: The present study aimed a) to assess the
prevalence of suicidal behaviors in individuals with a diagnosis
of high functioning autism spectrum disorder, b) to evaluate the
risk factors associated with suicidality in this group and c) to
define the characteristics of suicidal ideation and behaviors in
this group.

Methods: Fifty-five individuals, 49 of which were male and 6
were female, and were aged between 7-20 years old, with the
diagnoses of Asperger’s disorder (n=26, 47.3%), high
functioning autism (n=24, 43.6%) and pervasive developmental
disorder-not otherwise specified (n=5, 9.1%) were included in
our study. All were verbal individuals with IQ in non-retarded
range. Participants were patients of Autism Spectrum Disorders
Clinic of Child Psychiatry Department in Istanbul School of
Medicine whom were at regular psychiatric follow-up. They
were evaluated with Beck Depression Inventory, Suicide
Probability Scale and Suicidal Ideation Scale and K-SADS-PL
Affective Disorders- Depression Supplement. As all participants
were regular patients of our clinic, any lack of clarity was
eliminated by reviewing patients’ charts. Statistical analyses
were performed with SPSS version 16.0.

Results: Sixteen patients (29.1%) were suicidal, with 7 (12.7%)
having only suicidal ideation and 9 (16.4%) showing suicidal
behaviors. Suicidal patients were not different from non-suicidal
patients in terms of age and gender, as well as rates of suicide
among autism spectrum disorder subgroups. Scores of Beck
Depression Inventory (p=0.001), Suicide Probability Scale
(p=0.005) and Suicidal Ideation Scale (p=0.01) were all
significantly higher in the suicidal group, whereas in contrary to
expected, rates of depression, bipolar disorder and attention
deficit hyperactivity disorder were not different between the two
groups. Yetinterestingly the rate of psychosis, both due to a

primary psychotic disorder or a mood disorder, was significantly
higher in the suicidal group (p=0.02). Finally there was a trend
towards significance between the suicidal and non-suicidal
groups in terms of completed suicide in first and second degree
family members (p=0.069).

Conclusions: In this group, suicidality — and especially suicidal
behaviors — was found to be higher than healthy population
rates in our community. Suicidality should be kept in mind in
autism spectrum disorders, particularly in psychotic patients
with depressive symptoms.

105.160 160 Emotional and Behavioral Problems In
Prescholars Children with Autism and PDD NOS:
Prevalence and Risk Factor. G. Valeri*!, L. D'Elia2, N.
Mirante! and S. Vicari2, (1)Children's Hospital Bambino
Gesu, (2)Children’s Hospital Bambino Gest

TITLE:

Emotional and behavioral problems in prescholars children with
autism and PDD NOS: prevalence and risk factor

Background:

Children with autism spectrum disorders (ASD) often exhibit
behaviour and emotional problems that negatively impact
everyday activities. Maladaptive behaviours can also interfere
with intervention efforts and thereby impact the long-term
prognosis of children with ASD.

Objectives:
The purpose of this study is to identify:

(1) the prevalence of Clinically Significant maladaptive
behaviours through parent report on the CBCL of 101 children
diagnosed with AD and PDD NOS aged 2.2 to 5.11 years and
determine the similarities or dissimilarities;

(2) subject characteristic risk factors for maladaptive
behaviours (such gender, age, expressive language, severity of
autistic behaviours, adaptive behaviour and regression of
language or social skills);

(3) parent-factors, such age, cultural and socioeconomic
differences, family characteristic, influenced parent ratings of
maladaptive behaviours.

Methods:

101 children, aged 2.2 to 5.11 years, were recruited
consecutively at the Children’s Hospital Bambino Gesu in



Rome between May 2009 and July 2010 and diagnosed with
PDD (Pervasive Developmental Disorders) based on criteria of
DSM-IV TR.

Parents completed the Child Behavior Checklist for ages 1.5
through 5 years (CBCL, Achenbach & Rescorla 2000) and the
short form Italian version of the MacArthur Communicative
Development Invertories (PVB, Caselli et al. 2007); they also
participated in the Vineland Adaptive Behaviour Scales,
Interview Form (VABS, Sparrow et al. 2005) and the Autism
Diagnostic Interview-Revised (ADI-R, Lord et al. 2000).

Children were individually administered the Autism Diagnostic
Observation Schedule-Generic (ADOS-G, Lord et al. 2000) by
licensed professionals.

Results:

One-third of young children with ASD (AD and PDD NOS) had
a CBCL Total Problems score in the Clinically Significant range.
The highest percentage of Clinically Significant scores were in
the Withdrawal, Attention, and Somatic Complaints CBCL
syndrome scales.

We performed univariate logistics to estimate association
between each single CBCL subscale and groups (AD or PDD-
NOS): only one univariate logistic was statistically significant,
and show that AD group have 80% lower probability than PDD-
NOS group to have affective problems

We have also identified several subject and parent
characteristic risk factors for maladaptive behaviours: children’s
age, expressive language and severity of autistic behaviours,
and mother’s education and occupation.

Conclusions:

An investigation of the subject characteristic correlates of
maladaptive behaviours in young children with ASD is needed
to identify at-risk subgroups. This research must be extented to
which parent-factors, such as cultural and socioeconomic
differences, influenced parent ratings of maladaptive
behaviours.

105.161 161 Anxiety In People Diagnosed with Autism and
Intellectual Disability: Recognition and Phenomenology.
S. B. Helverschou*! and H. Martinsen?, (1) The National
Autism Unit, Oslo University Hospital, (2)University of
Oslo

Background:

Anxiety seems to occur frequently in individuals with autism,
but varying prevalence estimates indicate uncertainties in
identifying anxiety, especially in those with intellectual disability
(ID).

Objectives:

The study explores the recognition of anxiety symptoms, and
aims to provide suggestions for the assessment of anxiety in
individuals with autism and ID. The main research question is
whether physiological arousal, which was the assumption, was
more easily recognized than the cognitive aspect of anxiety in
these individuals. Moreover, in comparing assessment by
checklist and reports on anxiety symptoms obtained in a
comprehensive diagnostic process, the aim was twofold: 1) to
explore whether assessment by a screening checklist is
sufficient to identify the individuals with anxiety problems, and
2) to examine in more detail how anxiety is manifested in these
individuals.

Methods:

Two separate samples, a community sample (62 individuals
with autism + ID) and a clinical sample (9 individuals with
autism + ID + psychiatric disorders) were assessed with anxiety
items and general adjustment problems items from a screening
checklist, the Psychopathology of Autism Checklist, PAC. In
addition, in the clinical sample checklist results were compared
with clinical assessments.

Results:

The scores on the general anxiety items in the PAC, which are
supposed to assess the cognitive aspect of anxiety, were
higher than the scores on the specific items, which assess
physiological arousal. The similar pattern was demonstrated in
the total community sample, in the anxiety group (i.e. the group
screened with anxiety problems), and in the clinical sample.
Twenty-three participants (37.1 %) in the community sample
were screened to have anxiety problems.

Comparison between clinical assessment and assessment by
the PAC in the clinical sample revealed diverging reports in four
participants. In the clinical anxiety assessment, anxiety
symptoms were reported in all nine participants, but only seven
of nine participants obtained an anxiety score above cut-off on
the PAC.

The anxiety symptoms reported in the clinical assessment
include 36 different symptoms and most of the symptoms
described are typically anxiety symptoms, i.e. anxiety



symptoms often described in individuals without autism. Only
nine idiosyncratic symptoms were reported, i.e. unusual
expressions of anxiety.

Conclusions:

The results indicate that physiological arousal may not be as
readily observable as assumed in individuals with autism and
ID. The results also indicate that anxiety occurs frequently in
this population, and support previous findings that the close
association between anxiety and other psychiatric disorders
also applies to individuals with autism and ID. Moreover,
anxiety may be recognized in this group by similar symptoms
as in individuals without autism, but the difficulties in
recognizing signs of physiological arousal indicate the
importance of increased clinical awareness toward such
symptoms. To be able to identify individuals in need of further
psychiatric examinations by using screening checklists, anxiety
signs as well as signs of general adjustment problems probably
have to be included. However, for diagnostic purposes and for
monitoring treatment, individual anxiety assessment conducted
in cooperation between professionals and care staff and family
who know the individual well seems indicated.

105.162 162 Anxiety, Arousal, and Sensory Processing In
Children with ASD. S. J. Lane* and S. E. Reynolds,
Virginia Commonwealth University

Background: Neither anxiety or sensory processing are used in
diagnostic characterization of ASD, although both are highly
prevalent'.234, While far from established, deficits in the ability
to modulate incoming sensation have been linked with anxiety®.
Sensory over-responsivity (SOR) to environmental stimuli has
been documented in children with ASD87, and there is an
indication that SOR and anxiety may be linked in both children
and adults with ASD'7. Finally, ASD response to sensory
challenge has been characterized by altered arousal*. Further
examination of the link between anxiety, disordered sensory
processing, and electrodermal activity (EDA) in children with
ASD was the basis for this study.

Objectives: Further examine the anxiety, SOR, and arousal
relationship in children with ASD.

Methods:

o Participants- Children ages 6-12 (ASD=27; TYP=28),
no other impairments; 1Q> 70

o Design- Cross sectional repeated measures to assess
electrodermal response (EDR) and cortisol response

to sensory challenge; between group differences were
examined for behavioral measures

o Measures- Short sensory profile (SSP); Reynolds
Child Manifest Anxiety Scale (RCMAS) (total and
subscales); Child Behavioral Checklist (CBCL) DSM
Anxiety Scale, baseline EDA and non-specific
responses.

Results: Children with ASD showed significantly greater total
anxiety and more frequent clinically significant total anxiety
than TYP. Further, ASD and TYP groups differed significantly
on RCMAS subscales of worry/over-responsiveness and social
concern and concentration. Children with ASD had significantly
higher baseline EDA and non-specific responses than TYP
children, indicating higher baseline arousal. Children with ASD
also demonstrated SOR across tactile, movement,
visual/auditory, and taste/smell domains of the SSP, along with
sensory seeking. Tactile and visual/auditory sensitivity
significantly correlated with CBCL DSM anxiety.

Conclusions:

Elevated anxiety is documented in ASD'. High arousal levels
identified here further supports the high anxiety. SOR has
been recognized by other investigators 489 Here, we linked
SOR to both anxiety and EDR patterns suggestive of elevated
arousal. While such a link has been questioned by some?,
others 7 have suggested that some children with ASD have
faulty arousal mediation systems, interfering with optimal
environmental interaction. Increased arousal, sensory
sensitivities, and anxiety can interfere with participation in many
daily activities. Further investigation of the link between anxiety,
arousal and participation in ASD is warranted. Better
understanding the features of ASD, their inter-relationship and
impact on participation in daily activities, will allow definition of
the issues and improve our ability to provide intervention.
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105.163 163 Co-Occurrence of Behavioral, Psychiatric, and
Medical Issues In Families Ascertained for Autism and
Language Learning Impairment. Z. Fermano*!, J. Flax,
C. Bartlett?, L. Hou?, A. Hare!, S. Buyske', B.
Zimmerman-Bier® and L. Brzustowicz', (1)Rutgers
University, (2)The Research Institute at Nationwide
Children's Hospital & The Ohio State University, (3)Saint
Peter’s University Hospital

Background:

Converging evidence suggests that in a number of families,
relatives of individuals with autism exhibit behavioral, medical,
and/or psychiatric characteristics that are milder but
qualitatively similar to the defining features of autism.
Furthermore, research suggests that these conditions occur
more frequently in families where there is an individual
diagnosed with autism when compared to control families. An
approach to phenotypic characterization in these families
includes exploring family members who exhibit elevated scores
on ratings of (1) language deficits, (2) rigid personality
traits/social aloofness, and (3) medical and psychiatric
inventories, yet, do not meet any of the criteria for autism. Over
the past seven years, The New Jersey Language and Autism
Genetics Study (NJLAGS) has studied families ascertained
through (at least) one proband with autism and a second
proband with a significant language learning impairment, while
each family member has also been directly assessed for
measures from the three domains addressed above with the
goal of identifying phenotypes and behavioral biomarkers
related to language and other conditions associated with
autism.

Objectives:

In this presentation we examine the rates and co-occurrence of
related behavioral, psychiatric, and medical conditions in family
members ascertained due to the presence of an autism
proband and a second proband with a significant language
learning impairment.

Methods:

Potential Autism probands are diagnosed using the Autism
Diagnostic Interview- Revised, the Autism Diagnostic
Observation Schedule, and a comprehensive medical examine
including the DSM-IV. Potential language-learning impaired
probands are diagnosed by a licensed Speech-Language
Pathologist. Once it is determined that there are two probands,

the nuclear and extended family complete a comprehensive
neuropsychological battery of standardized and experimental
measures and questionnaires delineating language deficits,
social and behavioral traits, as well as psychiatric, and medical
comorbities. Additionally, each individual contributed a DNA
sample for genetic analyses.

Results:

Since families were preselected for having at least one family
member with a history of language learning problems, the rates
of language, reading, and spelling are significantly higher than
what would be expected in the general population. One-third of
the families in our sample have at least one other family
member, independent of the autism proband and language
learning impaired proband, with a language-based learning
disability. The rates of several other behavioral and psychiatric
disorders (i.e. obsessive compulsive disorder, social
impairment) were greater in family members (including and
excluding the autism probands) than rates of these disorders in
the general population. Certain medical conditions such as
gastrointestinal problems and allergies were reported at higher
rates based on family history questionnaire data. Moreover,
there were a number of non-spectrum family members who
exhibit more than one behavioral, psychiatric, or medical
condition.

Conclusions:

Ongoing results from our study suggest that in families who
were collected for a history of autism and language disorders,
there is a greater risk for other behavioral, psychiatric, and
medical disorders in comparison to the general population.
These findings support the theory of a broader view of autism in
families and the notion of a greater genetic risk for certain
disorders.

105.164 164 ADHD Subtypes In a Large ASD Mexican Clinical
Sample. H. Padilla-Amezcua*!, O. Roldan-Ceballos?, O.
Nafate-Lopez?, W. O. Lopez Martinez?, P. Zavaleta-
Ramirez4, D. C. Melchor Contreras?, G. Villarreal-
Valdes® and L. Albores-Gallo®, (1)Hospital Psiquiatrico
Infantil Dr. Juan N. Navarro, (2)Asociacion Mexicana de
Ninos con TDA y trastornos asociados A.C., (3)Hospital
Psiquiatrico Infantil, (4)Instituto Nacional de Psiquiatria
Ramon de la Fuente, (5)Hospital Psiquiatrico Infantil

Background:
In the last decade several authors have investigated the co-

morbidity of ADHD in ASD population. Concurrent diagnosis of
ADHD and PDD is not allowed in the Diagnostic and Statistical



Manual of Mental Disorders, Fourth Edition (DSM-IV).
Although differences in ADHD subtypes among PDD and non
PDD samples have been investigated previously, fewer studies
have done comparisons with ADHD population.

Objectives: To investigate ADHD subtypes in a large ASD and
ADHD clinical population.

Methods: Children admitted to the outpatient developmental
behavioral Clinic of Psychiatric Hospital Dr. Juan N. Navarro
were recruited for this study. Measures: ADI-R routinely
performed to this population was use as gold standard
diagnosis. A semi structured interview was conducted to assign
subtypes for ASD (Autism, Asperger and PDDNOS) and ADHD
DSM-IV diagnosis (Inattentive, Combined and Hyperactive-
Impulsive). These interviews were done by senior board
certified child psychiatrist LAG.

Results:

The study sample consisted of 218 children aged 2-17 years
old (M 7.68, SD 3.29), 82.6% were masculine. Within this
sample 50.5% of the children (n=110) were diagnosed with
Autism, (15.1%) were Asperger (n=33) and 6% had PDDNOS
(n=13). The Non ASD sample 28.4% (n=62) was identified as
ADHD. The ADHD prevalence in the ASD sample was 80.01%
which was higher for Autism 81.8% and Asperger 78.8%
compared to PDDNOS 69.2% but differences were non-
significant (p=.54). In the ADHD sample, 31children (50.0%)
had the inattentive type, 27 (43.5%) had the combined type and
4 (6.5%) had the hyperactive-impulsive type of ADHD.
Subtypes prevalence between ASD and ADHD sample was
very similar. Through multinomial logistic regression the risk for
ADHD was higher for autism OR 2.0 (Cl 95% 0.56-7.00).14 and
for Asperger OR 1.61 (Cl 95% 0.39-6.99) although non-
significant.

Conclusions:

These results show that ADHD prevalence is higher in ASD
samples. The subtype pattern of prevalence in ASD is similar to
ADHD clinical samples.

105.165 165 IQ, Age, and Internalizing Disorders In Autism
Spectrum Disorders. T. Ward*, B. Reilly and R. A.
Bernier, University of Washington

Background: Individuals with autism spectrum disorder (ASD)
who possess relative strengths in cognitive and language
abilities are at risk for internalizing psychiatric disorders
(Ghaziuddin, et al, 2002). Studies also suggest that in ASD, the
risk of developing anxiety and depression increases with age

(Kim, J. et al, 2000; Ghaziuddin et al., 1998). Increased mental
faculties and social insight have been theorized to account for
this finding. However existing studies have relied on limited
sample sizes and restricted age ranges. Given the wide
variability of symptom presentation in ASD, information
describing risk factors for the co-morbidity of internalizing
disorders obtained from a wide age range and large sample of
children with ASD is needed.

Objectives: The purpose of this study is to examine the
relationship between clinically relevant internalizing symptoms,
cognitive abilities, and age in a large, well-characterized
sample of children with ASD.

Methods: Participants (N= 1657) included children (ages 4-
17:11 years) meeting ADI-R and ADOS cutoff criteria for ASD
who are participating in the ongoing Simons Simplex Collection
Project (SSC; Distribution 8.2; http:SFARI.org). As a measure
of internalizing symptoms, the internalizing subscale of
Achenbach’s Child Behavioral Check List (CBCL) was utilized.
Participants were divided into 2 groups based on CBLC cut-offs
for clinically significant symptom levels (T > 61, clinically
significant). Nonverbal and verbal intelligence quotient
estimates (assessed with the DAS-2, WISC, WASI, and Mullen)
were used as a measure of cognitive abilities and age at testing
was recorded.

Results: The sample consisted of 1433 males and 224 females
(M = 8.9 years). Over 50% of the sample (52.3%) met cutoffs
for clinically significant internalizing symptoms. Mean Full Scale
|Q was estimated at 83.4. MANOVA results compared
individuals with clinically significant internalizing symptoms to
those below the clinically significant threshold on cognitive
abilities indicated significant main effects in both the verbal and
nonverbal domains. Individuals falling in the clinical range for
internalizing disorder symptoms on the CBCL had a
significantly higher standardized VIQ scores (F(1, 1656) =
38.18, p <.001) and NVIQ scores (F(1,1656) = 15.41, p <
.001).

Conclusions: Results indicate that individuals with ASD who
scored in the clinical range for internalizing disorders on the
CBCL had a higher 1Q across both the verbal and nonverbal
domains and were older than individuals who scored in the
normal range. These findings in a large, well-characterized
sample lend support to previous work indicating a relationship
between 1Q, age, and internalizing disorders in ASD. Better
developed cognitive abilities may provide an individual with
tools that allow for greater insight to social awareness, interest
in relationships, and the understanding of repeated negative



social experiences and isolation. Given the potential for
elevated risk for co-morbidity of internalizing disorders in
individuals with ASD with a higher 1Q, consideration of cognitive
abilities is necessary for treatment planning.

105.166 166 Home Sweet Home? Families' Experience with
Aggression In Autism. S. Hodgetts*!, D. B. Nicholas?
and L. Zwaigenbaum?, (1)University of Alberta,
(2)University of Calgary

Background: There are numerous anecdotal reports of
aggression in persons with autism, and there is a considerable
dearth of research in this area, including the effects of
aggression on families (Dominick, Davis, Lainhart, Tager-
Flusberg & Folstein, 2007; Gupta & Singhal, 2005).

Objectives: This qualitative study examined the lived
experiences of 9 families with a young person with autism and
aggression. Research aims included: (1) an examination of how
aggression influences the daily lives of families, and (2) how
aggression influences the supports and services that the young
person with autism and his or her family received.

Methods: This qualitative descriptive study (Sandelowski, 2000)
was conducted as part of a larger, mixed-methods study
investigating the processes by which families navigate systems
of care for young persons with autism. Participants for this
analysis included parents of 9 males with autism, who ranged
in age from 6 to 29 years. The person who self-identified as the
primary caregiver (8 mothers, 1 father) participated in all
interviews, and a spouse also participated in 4 of the
interviews. An in-depth, semi-structured interview was
conducted with each family. Interviews were audio-taped,
transcribed verbatim, and subjected to content analysis. The
interviewer also observed the physical environment in which
the 8 families for whom the interview took place at home lived.
Triangulation of data, including information from home
observations, frequency of occurrences of codes, and quotes
from interview data provided corroborating evidence for
established themes (Creswell, 1998).

Results: Participants conveyed a range of experiences
associated with having a child with autism and aggression.
Data fell into three broad categories, reflecting the impact of
aggression on (1) the daily lives, routines and well-being of
immediate family members, (2) finances, and (3) availability
and access to supports and services. Key themes included:
social isolation; exhaustion from a constant state of ‘high alert’;
safety of family members; out-of-pocket expenses for repairs
and home adaptations; the immense need for, but lack of,
respite; limited availability of professional supports to decrease

or deal with aggression; and the assumption that the young
person with autism will always live with the parents because of
a lack of appropriate and safe alternatives.

Conclusions: Persons with autism are not inherently
aggressive. However reports of aggression are relatively
common, and those individuals that are aggressive do present
unique and pervasive challenges to families, which have been
overlooked in the literature. This exploratory examination
provides unique information about families experiences living
with someone with autism and aggression, and the impact that
aggression has on the supports and services that families
receive. The process of listening to the experiences and
challenges of families living with someone with autism and
aggression constitutes an important step in tailoring resources
to best meet families’ needs.

105.167 167 Association Between Regression and Self
Injurious Behaviors Among Children with ASD. E.
Lance*!, J. York?, L. C. Lee3 and A. W. Zimmerman’,
(1)Kennedy Krieger Institute, (2)Johns Hopkins School
of Public Health, (3)Johns Hopkins Bloomberg School of
Public Health

Background: Self injurious behaviors (SIB) are challenging
clinical issues in individuals with autism spectrum disorders
(ASD). McDermott, et al (2008) found that the relative risk of
SIB in autism was 7.6 times greater than in typical children.
Risk factors for SIB in developmentally disabled children
include male gender, severe intellectual disability, an ASD, and
communication disorders (McClintock, et al 2003). Previous
studies show that children with increased severity of autism,
lower levels of speech, adaptive skills and younger age are
more likely to have SIB (Baghdadli et al 2003). Developmental
regression has not been previously studied as a potential risk
factor in self injury. This study is one of the first and largest to
utilize inpatient data to look at risk factors, specifically
regression, associated with different types of SIB.

Objectives: The objectives of the study are to describe the
frequency, type and severity of SIB in children with an ASD,
and to examine the association of SIB and regression in ASD.

Methods: Patients were eligible if they were treated as
inpatients on the neurobehavioral unit (NBU) between January
1995 to December 2004. Subjects included were between
three and seventeen years of age. Charts were reviewed if
they included admitting diagnoses of SIB and a diagnosis of
autism or ASD. Medical records of 132 patients were reviewed;
data were collected on the type and frequency of SIB and
presence of language, social, or behavioral regression. Other



information gathered were global assessment scale scores,
level of intellectual disability, and other medical diagnoses.

Results: Of the 132 patients, 97 (73.5%) had a diagnosis of
autistic disorder and 35 (26.5%) of ASD. Information on
language regression was available for 105 patients, social
regression for 81, and behavioral regression for 79. Among
those with data on regression, 42 (31.8%) reported language
regression, 26 (19.7%) had social regression, and 22 (16.7%)
had behavioral regression. SIB were not significantly
associated with language regression; however, patients with
social regression were more likely to have skin picking/pinching
(Odds ratio (OR) = 3.11, 95% Cl: 1.03-9.36), but less head
banging (OR =0.27, 95% CI: 0.08-0.90), as compared to those
who did not have social regression. Those with behavioral

regression showed significantly less hitting (OR = 0.34, 95% CI:

0.12-0.96), elopement (OR = 0.30, 95% ClI: 0.10-0.94), and
aggression (OR=0.03, 95%Cl: 0.003-0.22) as compared to
those without behavioral regression.

Conclusions: In children with autistic disorder or an ASD,
children with a history of language regression did not have a
significant association with SIB. Children with a history of
social regression were more likely to have SIB of skin
picking/pinching. Children with a history of behavioral
regression had significantly less hitting, elopement, and
aggression. In our continuing studies, we will look at the
frequencies and subtypes of SIB and other medical diagnoses
in autism and ASD.

105.168 168 Sensory Features and Caregiver
Accommodations for Children with Autism and
Developmental Disorders. L. M. Little*!, A. C. Freuler?,
J. H. Sideris® and G. T. Baranek', (1)University of North
Carolina at Chapel Hill, (2)UNC Chapel Hill, (3)Frank
Porter Graham Institute

Background: Sensory features are highly prevalent, although
not universal, among young children with ASD, and are
characterized by at least three patterns of response:
hyporesponsiveness, hyperresponsiveness and sensory
seeking. Research has shown that caregivers implement
accommodations to activities based on their children’s
impairments. However, there is a dearth of research on the
association of parent adaptations and sensory patterns, as well
as how parent accommodations differ among children ASD
versus those with other developmental disabilities (DD), or
those with typical development (TD).

Objectives:

1) Determine to what extent groups differ on rate of caregiver
accommodation for overall sensory features as well as across
three sensory patterns.

2) Determine how types of caregiver accommodations
qualitatively differ between groups.

Methods: This mixed methods study used the Sensory
Experiences Questionnaire Version 2.1 (Baranek et al., 2006),
a 43 item caregiver report that quantifies children’s responses
to sensory experiences and qualitatively describes caregivers
implementation of accommodations. The sample (n=214)
consisted caregivers of children with ASD (n=94), DD (n=62),
and TD (n=58). A concurrent triangulation mixed methods
approach was used to analyze data (Creswell, 2009).
Quantitative data were analyzed using a hierarchical linear
model with sensory pattern nested within child. Thematic
analysis was used to analyze qualitative data on a subgroup
(n=30) to classify common themes into descriptive categories.
Qualitative analysis will be available for the full 214 participants
by May 2011.

Results: The three groups significantly differed on main effects
of caregiver accommodations to sensory experiences
(F[1,183]=58.54, p<.001) and sensory patterns
(F[2,368]=34.22, p<.001). Two and three way interactions
between diagnosis, caregiver accommodations, and sensory
patterns were not found to be significant. Thematic analysis
revealed six themes: verbal and physical redirection, verbal
and physical attempts to increase or maintain engagement,
implementation of rewards and environmental
accommodations. Caregivers of children with ASD utilized the
most physical attempts to maintain engagement and made the
most environmental modifications. Caregivers of children with
DD reported the highest rates of verbal attempts to increase
engagement.

Conclusions: The findings suggest that caregivers of children
with ASD demonstrate the highest rates of accommodations to
sensory activities in the presence of the highest rates of
sensory symptoms, as compared to those of DD and typically
developing children. The qualitative differences in caregiver
accommodations suggest that caregivers of children with ASD
utilize strategies that may reflect a transaction with other core
features (e.g., communication difficulties) of ASD.
Accommodations reported by caregivers of children with ASD
are characterized by a combination of strategies, or longer
sequences of accommodations to maintain their child’s
engagement, as compared to DD and TD. These results have
important clinical implications for assessment and intervention.



105.169 169 Schizophrenia and ASD - Is It Really a
Comorbidity?. P. W. Gorczyca*! and A. Kapinos-
Gorczyca?, (1)Medical University of Silesia,, (2)

Background: Autism spectrum disorders (ASD) and
schizophrenia are both neurodevelopmental disorders that are
associated with impairments in functional brain connectivity.
The two disorders share many similar features, such as
perceptual abnormalities, thought disorders or deficiencies in
reality testing.

Objectives: Infantile autism used to be described as the
earliest manifestation of infantile schizophrenia, a subtype of
infantile schizophrenia, and a syndrome having no relationship
to schizophrenia. Identification of psychosis in individuals with
ASD supposed to be challenging and controversial. The
relationship between ASD and schizophrenia is a matter of
continuing debate.

Methods: In our study we described four patients (one girl and
three boys, age from 12 to 18) with present diagnosis of acute
schizophrenia; all of them earlier fulfilled the criteria of ASD.

Results: One boy was diagnosed as Asperger syndrome, the
others as high functioning autism (HFA). All of them were
treated neuroleptics without full remission. After some years all
these patients developed symptoms of schizophrenia with less
noticeable symptoms of ASD.

Conclusions: In our opinion the presence of some
neurodevelopmental abnormalities connected with ASD could
represent an alternative “entry point” to a final common
pathway of psychosis.

105.170 170 Social Anxiety Disorder In Adults with High-
Functioning Autism Spectrum Disorders. D. Spain*!, P.
Johnston', K. Glaser?, K. Lovell3, D. G. Murphy* and M.
R. C. AIMS Consortium?, (1)King's College London,
(2)Kings College London, (3)University of Manchester,
(4)Institute of Psychiatry, King's College London,
(5)University of Oxford, University of Cambridge,
Institute of Psychiatry

Background: Psychiatric co-morbidity occurs commonly in
Autism Spectrum Disorder (ASD). High rates of social anxiety
are consistently found in children and adolescents with ASD.
Few studies have sought to investigate whether this is also the
case for adults with ASD, despite the fact that social anxiety
disorder (SAD) can be chronic and debilitating. Furthermore,
adults with high-functioning ASD are known to be at risk of
developing anxiety disorders, which likely impede on social
functioning and quality of life.

Objectives: The primary objective of this study was to
determine the point prevalence of SAD in adult males with high-
functioning ASD. Secondary aims included exploring whether
there were associations between SAD and low mood, SAD and
general anxiety, and severity of ASD and social anxiety.

Methods: An observational, cross-sectional study design was
used. A community sample of adult males with high-functioning
ASD was recruited. Participants and their informants (a parent)
completed several validated self-report questionnaires via a
postal survey.

Results: Fifty-one individuals participated in the study. Point
prevalence of SAD was 52%. Sample characteristics did not
differ significantly between groups scoring above and below the
SAD clinical threshold. Higher rates and levels of low mood and
general anxiety were found in the group scoring above the SAD
clinical threshold. Significant associations were found between
SAD and low mood, and SAD and general anxiety. Correlations
between severity of ASD and social anxiety were not
significant.

Conclusions: SAD appears to be highly prevalent in this
population. Anxiety symptoms may be ‘masked’ due to
relatively high-functioning abilities, and core ASD symptoms
may render it difficult for individuals to seek support
spontaneously. A more proactive approach to the assessment
of SAD is indicated, which could include the use of self-report
questionnaires. Further research is needed into understanding
the phenomenology and aetiological factors associated with
social anxiety in this population, with a view to informing the
development of evidence-based interventions.

105.171 171 Predictors of Comorbid Psychopathology for
Toddlers with ASD. L. L. Christensen*!, L. Berkovits?,
M. SigmanZ and T. Hutman?, (1)UCLA, (2)University of
California, Los Angeles, (3)UCLA Center for Autism
Research and Treatment

Background:

Children with autism spectrum disorders (ASD) show elevated
rates of comorbid mental iliness compared to typically
developing peers with rates between 10% and 81% (De Bruin
et al., 2007; Levy et al., 2010; Matson, Hess & Boisjoili, 2010).
Disruptive behavior disorders and anxiety disorders appear to
be the most common forms of mental iliness for children with
ASD (De Bruin et al., 2007). However, it remains unclear why
these disorders are the most prevalent. Some investigators
have posited a relationship between the symptoms of ASD and
later psychopathology, with particular attention given to
repetitive/stereotyped behaviors as a mechanism to reduce



arousal (Hutt & Hutt, 1965; 1970; Turner, 2003 for a review).
Nevertheless, there is inconsistent support for a relationship
between autism symptomatology and anxiety (De Bruin et al,
2007; Sukhodolsky et al., 2008) and further research is
needed.

Objectives:

The objective of the current study is to examine predictors of
later psychopathology in children at risk for ASD. The current
study will examine ASD symptoms as predictors of
psychopathology, with particular attention given to
repetitive/stereotyped behaviors.

Methods:

Participants for the current study included infant siblings of
children with autism diagnosed with ASD or other related
deficits (ASD/Concerns; n = 21) and typically developing
controls (TD; n =72). There were no significant group
differences in gender, family income or mother’s education.
Slightly more than half of the participants were male and most
had family incomes at or above $75,000. Likewise, most
mothers had graduated from college. Scores on the Child
Behavior Checklist (CBCL; Achenbach & Rescorla, 2001)
administered at 36 months of age measured the propensity
towards comorbid psychopathology. Scores on the social
communication and repetitive behaviors domains of the Autism
Diagnostic Observation Schedule (ADOS: Lord et al., 2000) at
ages 18, 24 and 36 months of age were used as predictors of
psychopathology. Repetitive play behaviors from an observed
free-play task at 18, 24 and 36 months of age were also used
as predictors of psychopathology.

Results:

Preliminary results demonstrate significant group differences in
repetitive/stereotyped behaviors on the ADOS at 18, 24, and 36
months of age (p = .055, p=.00, and p=.00, respectively).
Negative binomial regression analyses were used to account
for the positive skew and high frequency of zeros in the CBCL
data. Results support significant group differences in attention
problems (p=.065), with ASD toddlers demonstrating more
difficulties with attention than TD children. Results also
suggest a relationship between sleep problems on the CBCL
and repetitive behaviors on the ADOS at 36 months of age
(p=.073), although this relationship is independent of group
membership.

Conclusions:

Children with ASD demonstrate a greater propensity towards
psychopathology than typically developing children and they
may have elevated problems with attention. This is notable
given the deficits in attention associated with ASD and the
possibility of shared genetic influences with ADHD (Reiersen &
Todd, 2008; Ronald et al., 2008). Furthermore, there may be a
relationship between symptoms of autism and sleep problems,
although this link appears to be independent of ASD outcome.

105.172 172 A Family History Study of Autism and Epilepsy.
M. L. Cuccaro*, R. Tuchman?, E. R. Martin’, K. L.
Hamilton®, H. H. Wright®, R. K. Abramson3, J. R. Gilbert',
J. L. Haines* and M. A. Pericak-Vance!, (1)John P
Hussman Institute for Human Genomics, (2)Dan Marino
Autism Center, (3)University of South Carolina,
(4)Vanderbilt University

Background: Previous studies have found similar rates of
epilepsy among family members of individuals with and without
autism. However, when epilepsy status of the person with
autism is considered, higher rates of epilepsy are found in
family members of individuals with co-occuring autism and
epilepsy vs. autism only. There is increasing evidence that both
autism and epilepsy are associated with a host of other
developmental, psychiatric, and medical comorbidities. We
propose to study the prevalence of these comorbidities in
family members of individuals with autism and epilepsy.

Objectives: This objective of this study was to examine family
history data in an autism dataset as a function of the epilepsy
status of the proband. We hypothesized that there would be a
greater rate of developmental, psychiatric, and medical
comorbidities in first-degree family members of individuals with
autism and epilepsy.

Methods: We collected standard family history data for 506
autism families (98 multipex/408 simplex); 11% of our probands
had epilepsy based on parent report and medical record
review. We examined 9 family history traits: seizures/epilepsy,
migraines, gastrointestinal problems, OCD, schizophrenia,
depression, bipolar disorder, dyslexia, and learning disabilities.
Groups were defined using epilepsy status of affecteds
(epilepsy/non-epilepsy) based on informant report. We
examined group differences in the presence/absence of each
trait in first-degree family members as a function of epilepsy
status of the proband using logistic regression. Next, we
investigated the frequency of first-degree family members
positive, again by epilepsy status of the proband, for each
variable adjusting for intra-familial correlations using Poisson
regression. All analyses were adjusted for family type (multiplex
vs. simplex), age at examination, and sex.



Results: Adjusting for family type, age at examination, and sex,
we found significantly higher rates of dyslexia (p=0.03; OR=2.8)
and learning disability (p=0.04; OR=2.3) in family members of
the autism-epilepsy group. In our second analysis, using a GEE
approach to correct for intra-familial correlation, we found a
significantly greater frequency of first-degree family members
positive for dyslexia in the autism-epilpsy group (p=0.02) as
well as a borderline significantly greater frequency of first-
degree family members positive for learning disability (p=0.06)
in this same autism-epilepsy group.

Conclusions: Our results suggest an increased rate of learning
problems in first-degree family members of individuals with co-
occurring autism and epilepsy. Previous reports have cited an
increased risk of various cognitive and learning problems in
relatives of individuals with autism; our findings suggest that
this risk in autism may be heightened in the presence of
epilepsy. To our knowledge, this is the first study to test this
hypothesis. Our results are intriguing in that increasing
evidence suggests that genetic variants which confer risk to
autism may also yield other neurobehavioral phenotypes in
both individuals affected with autism as well as family
members (Miller 2009). Since our results are based solely on
informant report they must be interpreted cautiously. However,
this exploratory study provides new clues regarding the autism-
epilepsy relationship and extends the range of neurobehavioral
phenotypes that may be tied to potential underlying genes
when autism and epilepsy co-occur.

105.173 173 Cortisol Levels In Adolescents with ASD and
Typical Development. A. M. Estes*!, J. Munson', L.
Tsui2, D. Antovich', B. King® and G. Dawson?,
(1)University of Washington, (2), (3)University of
Washington and Seattle Children's Hospital, (4)Autism
Speaks, UNC Chapel Hill

Background: Research suggests that anxiety, depression and
behavioral difficulties may increase during adolescence for
some individuals with ASD. Hypothalamo-pituitary-adrenal
(HPA) system dysregulation is a general risk factor for
psychopathology in typically developing populations. Patterns
of cortisol secretion are one way to assess HPA function.
Alterations in expected circadian rhythm of cortisol secretion
have been observed in children with ASD and an abnormal
suppression of the typical pattern of cortisol release after
waking has been reported in one study of adolescents with
ASD. However, additional studies are needed to understand
the potential for cortisol measurement to inform
psychopathology risk or presentation in this population.

Objectives: We aim (1) to compare levels of cortisol in
adolescents with ASD vs. typical development (TYP), (2) to
compare variability in cortisol levels across two days in ASD vs.
TYP groups, (3) to investigate the relationship of ASD symptom
severity, associated symptoms, and behavioral functioning with
cortisol levels.

Methods: In the context of a longitudinal study, salivary cortisol
samples were collected via Salimetrics home collection kits
from adolescents with ASD (n=16 males, 4 females) and those
with a history of typical development (TYP; n=13 males, 5
females). Cortisol was measured as nanograms per milliliter
(ng/mL) three times; upon awakening (wake), 30-minutes after
awakening (30-min), and 12 hours after awakening (12-hrs)
across two days. The groups did not differ significantly by age
(ASD M=14.72, SD=1.13; TYP M=14.68, SD=1.49), or gender.
The TYP group had higher general cognitive ability scores on
the DAS-II (ASD M=96.95; range=30-127; TYP M=123.72,
range=104-150, F(1,39)=14.33, p<.001). Autism symptom
severity was assessed with the ADOS and associated
symptoms and behavioral functioning with the CBCL through
parent report.

Results: (1) Cortisol levels did not significantly differ between
the ASD and TYP groups at any point of the day (ASD M(SD)
wake=3.10(1.47), 30-min=3.70(1.09), 12-hrs=0.62(0.39); TYP
M(SD) wake=3.19(1.48), 30-min=4.27(1.87), 12-hrs=0.66(0.35);
all F tests n.s.). (2) Cortisol levels at 30-min showed
significantly less day-to-day stability in the ASD (r=0.04)
compared with the TYP (=0.70) group via multiple regression
analysis (=2.47, p=0.019). (3) The ASD group showed a
significant correlation between parent-reported internalizing
problems and the 30-min cortisol level (r=0.52, p=0.49).
Although larger, this relationship was not significantly different
from the TYP group (r=0.29, p=0.25) group (t=-1.47, p=0.15).
ASD symptoms did not correlate significantly with cortisol level
in the ASD group.

Conclusions: This study found that adolescents with ASD
demonstrated patterns of cortisol secretion consistent with
typically developing adolescents. However, they demonstrated
more variability in cortisol levels 30 minutes after awakening
compared with typically developing adolescents across two
days. Inconsistent cortisol levels 30 minutes after awakening
may indicate HPA dysregulation under stress. Evidence was
also found for an association between 30-min cortisol and
parent report of internalizing problems in the ASD and TYP
groups. Investigating cortisol in adolescents with ASD may
offer insight into the development of associated psychiatric
conditions in ASD.



105.174 174 Problem Behavior In Young Children with Autism
Spectrum Disorder. K. E. Pelzel*, D. P. Wacker!, S. D.
Lindgren', T. G. Kopelman', J. F. Lee?, Y. C. Padilla?
and D. B. Waldron?, (1)University of lowa Hospitals and
Clinics, (2)University of lowa

Background: Problem behavior (e.g., aggression toward others,
self-injurious behavior, property destruction) is recognized as a
significant stressor for caregivers of children with autism (Estes
etal., 2009). Identifying the function of problem behavior using
functional analysis (FA) frequently leads to more effective,
reinforcement-based treatments (Pelios et al., 1999).
Investigation of FA results for individuals with autism spectrum
disorders (ASDs) who engage in problem behaviors has been
limited. In a review of 32 youth with ASDs, Love et al. (2009)
reported social-positive reinforcement (i.e., attention and
tangible reinforcement) was the most common function.

Objectives: We aim to better understand the function of
problem behavior displayed by children with ASDs, with the
following variations to the Love et al. (2009) methodology:

e  All participants will be aged 18 months to 6 years.

“Gold standard” diagnostic measures will be used to
confirm diagnosis.

o  Extended FAs (Iwata et al., 1982/1994) will be
conducted via telehealth with all participants.

e “Social-positive reinforcement” will be separated into
attention and tangible categories to isolate the role of
these functions in maintaining behavior.

Participants living in relatively rural locations will be
included.

Methods: Thirty children aged 18 months to 6 years diagnosed
with ASD (confirmed with ADOS and ADI-R) will complete
extended FAs of parent-identified problem behavior as part of a
larger study of behavioral treatment via telehealth. The FA is
conducted over 2-way teleconferencing connections linking
behavioral specialists from a university hospital with a regional
university outpatient clinic within 50 miles of the child’s home.
Five minute sessions are conducted within individual single
case multi-element designs during one hour periods, once a
week, until at least 3 stable sessions are completed for each
condition (free play, attention, tangible, and escape).
Behavioral functions are coded as: attention (behavior
maintained by verbal or physical attention), tangible (behavior
maintained by access to a tangible item), escape (behavior
maintained by escape from task demand), and/or automatic

(behavior maintained independent of social reinforcement).
Multiple functions can be coded.

Results: To date, 22 children have been identified for study,
and 12 have completed the FA (6 with Autistic Disorder and 6
with PDD-NOS). Another 5 participants are currently
completing their FA. FA results to date are presented in Table
1.

Table 1

Number of Participants with Problem Behavior Maintained by
Identified Functions

Diagnosis
Function Autistic Disorder PDD-NOS
Combined
n =6 n =6
n=12
1) Attention 0 0
0
2) Tangible 1 1
2
3) Escape 0 1
1
4) Automatic 0 0
0
5) Attention & Escape 1 0
1
6) Tangible & Escape 4 2
6
7) Attention, Escape, & Tangible 0 1
1
8) No Identified Function 0 1

1

Conclusions: Results to date suggest multiple functions,
particularly a combination of tangible and escape functions,
most frequently maintain problem behavior among young
children with ASD. With respect to social-positive
reinforcement, problem behavior was more often maintained by
tangible reinforcement than attention.



105.175 175 Autistic Traits In a ADHD Clinical Sample Vs.

Control Group. P. Zavaleta*!, W. Lopez-Martinez?, D. C.

Melchor Contreras?, O. Nafate Lopez?, H. Padilla-
Amezcua* and L. Albores-Gallo?, (1)Instituto Nacional
de Psiquiatria, (2)Hospital Psiquiatrico Infantil ,
(3)Hospital Psiquiatrico Infantil, (4)Hospital Psiquiatrico
Infantil Dr. Juan N. Navarro

Background:

Autism traits in ADHD have received recent attention. Few
studies have examined autistic symptoms in ADHD clinical
samples finding prevalence rates between 65 to 80%. Since
autism traits are normally distributed in general population, it is
important to study autism traits in ADHD vs. general population
samples

Objectives:

To examine social reciprocity problems in a clinical ADHD
sample and a control group without ADHD.

Methods:

The sample consisted of 60 children who seek psychiatric
treatment in the outpatient ADHD clinic of Hospital Psiquiatrico
Infantil Dr. Juan N. Navarro and 40 children from the general
population. Parents completed a semi-structured DSM-IV
oriented interview by a senior board certified child psychiatrist
to assign a “pure” ADHD diagnosis (without ASD) Measures:
The Social Reciprocity Scale (SRS) was completed by the
parents.

Results:

Overall the age range of the whole sample (N=100) was
between 3 to 17 years old with a mean age of 9.19 (SD 3.32),
68.6% were males. The Control group (Co) had a higher SES
(15.7vs.8.6) compared to the ADHD group (p<.0001), and the
proportion of males was higher in the ADHD vs. control group
(86.7% vs. 42.5% p <.0001). The ADHD DSM-IV subtype
composition was Combined type (C) (63.3%) Inattentive (1)
(23.3%) and Hyperactive-impulsive type (H/l) (13.3%). The
SRS mean total score for the ADHD group was 86.67+ 26.99
vs. 47.58 + 7.6 for the Control group £(98)=8.90, p<0.0001. In
the ADHD sample a SRS cutoff = 85 identify 45% children with
autistic traits, in contrast no children from the control group met
the cutoff =85 or 65 (suggested in some studies for community
samples). By ADHD subtypes the prevalence for autistic traits
was higher for the combined type (81.5%) followed by the
inattentive (14.8%) and the Hyperactive-impulsive type (3.7%)
had the lowest prevalence. Analysis of variance (ANOVA)

indicated significant mean differences in mean SRS scores
among ADHD subtypes: C>I>H/I/>Co (F(3,99) = 34.75,
p<0.0001). Dunnet C post hoc analyses revealed that
compared to the Control group children in the Combined and
the Inattentive ADHD subtypes groups had higher autistic traits
measured by SRS (mean difference of 46.50, and 29.06
respectively vs. control group p=.05)

Conclusions:

Compared to children from the general population patients with
ADHD have more autistic traits, the prevalence (48%) is even
higher than ADHD samples from the general population
reported in previous studies.

105.176 176 Association of SRS Score with Other Phenotypic
Variables In ADHD and ASD. A. M. Reiersen*! and S.
H. Mostofsky?, (1)Washington University in St. Louis
School of Medicine, (2)Johns Hopkins School of
Medicine, Kennedy Krieger Institute

Background: Co-occurrence of Attention-Deficit/Hyperactivity
Disorder (ADHD) and Autism symptoms has previously been
demonstrated in clinic- and population-based samples
(Grzadzinski et al., 2010; Reiersen, Constantino, & Todd, 2008;
Reiersen, Constantino, Volk, & Todd, 2007). The Social
Responsiveness Scale (SRS) has been previously used to
measure autistic symptoms in children with ADHD and other
psychiatric disorders(Grzadzinski et al., 2010; Reiersen et al.,
2008; Reiersen et al., 2007; Towbin, Pradella, Gorrindo, Pine,
& Leibenluft, 2005). In a population-based sample, SRS score
was higher in combined type ADHD than in the inattentive
subtype(Reiersen et al., 2007). Previous studies of autistic
symptoms in ADHD samples have shown association of the
SRS with parent-reported motor coordination problems
(Reiersen et al., 2008)as well as co-occurring psychopathology,
including oppositional behavior(Grzadzinski et al., 2010).

Objectives: To investigate the association of SRS score with
motor function, co-occurring psychopathology, and other
phenotypic variables within clinically ascertained children and
adolescents diagnosed with ADHD or Autism Spectrum
Disorder (ASD).

Methods: Subjects include 242 individuals recruited for
participation in studies of ADHD or ASD (61 with ADHD, 74 with
Autism, 107 control subjects with neither diagnosis). The
Social Responsiveness Scale was available as a measure of
autistic traits in all subjects. Autism Diagnostic Observation
Schedule (ADOS) and Autism Diagnostic Interview-Revised
(ADI-R) data were available on ASD subjects. Several
measures of motor function and co-occurring psychopathology



were available on all subjects. We examined the mean and
distribution of SRS scores in each subject group and
investigated the association of SRS score with other phenotypic
variables within each subject group.

Results: Mean SRS scores were moderately elevated in ADHD
and higher in ASD subjects, but similar between combined and
inattentive ADHD subtypes. Within the ADHD and ASD groups,
parent-rated SRS score was significantly associated with a
parent-rated questionnaire-based measure of motor function
(the Developmental Coordination Disorder Questionnaire), but
not with several exam-based measures of motor function.
Some subscales from a questionnaire-based measure of
anxiety (the SCARED) were also significantly associated with
SRS score. There appeared to be a slight distributional shift
toward increased (more severe) SRS scores among subjects
with ADHD or ASD who had an additional diagnosis of
oppositional defiant disorder (ODD), but a statistically
significant relationship between the categorical measure of
ODD and the total SRS score was not found in either of the
clinically affected groups.

Conclusions: The findings are largely consistent with some
previous studies suggesting association of parent-reported
motor coordination problems and ODD symptoms with SRS
score in children whose primary diagnosis is ADHD. Mean
SRS scores in the ADHD group were similar to those reported
for inattentive ADHD in a previous sample. The lack of ADHD
subtype differences in mean SRS score may be due to
differences in ascertainment method (i.e., clinical sample vs.
population sample and efforts to obtain a relatively “pure”
ADHD group without evidence of ASD).

105.177 177 Bidirectional Relationship Between Anxiety
Symptoms In Mothers and Young Children with Autism
and the Moderating Effects of Sensory Over-
Responsivity. T. W. Soto*!, F. Martinez2 and A. S.
Carter?, (1)University of Massachusetts, Boston,
(2)University of Massachusetts Boston

Background: There is a paucity of research examining
bidirectional relationships between parent and child affective
symptoms. Research examining the unidirectional relationship
between parental well being and child ASD symptoms tends to
implicitly and often explicitly suggest one of the family members
as the impetus for dyadic partner’s distress (Tehee, Honan, &
Hevey, 2009). Of particular interest is the relationship between
parental anxiety and child anxiety, since anxiety problems can
be especially debilitating to individuals with ASD (Greig &
MacKay, 2005) by adversely impacting school performance,
peer relationships, family functioning, and further exacerbating

the core deficits of ASD (Bellini, 2004; Sze & Wood, 2007).
Exploring the bidirectional relationship of anxiety symptoms in
mothers and their young children presents the issue in a family
systems context, as opposed to assuming unidirectional
causality. In addition, given the association between anxiety
disorders and sensory over-responsivity (SOR) in children with
ASD (Ben-Sasson et al., 2008; Liss et al., 2006), we further
examined the role of SOR in the relationship between maternal
and child anxiety.

Objectives: 1) To examine bidirectional relationship of maternal
and child anxiety symptoms across three time points; 2) To

explore moderating effects of the level of the child’s SOR (high
vs. low) on the relationship between maternal and child anxiety.

Methods: Mothers (n = 167) of young children with ASD (n =
177; mean age = 28 months at baseline) that participated in a
longitudinal study examining developmental trajectories of
toddlers newly diagnosed with ASD and family adjustment and
well-being, completed the Beck Anxiety Index (Beck et. al,
1988), the Infant Toddler Social Emotional Assessment (ITSEA;
Carter & Briggs-Gowan, 2003), and the Infant Toddler Sensory
Profile (ITSP; Dunn, 2002) at three different time points
(baseline, 12-month follow-up, and 24-month follow-up). The
ITSEA’s General Anxiety scale was used as a measure of child
anxiety.

Results: A cross-lagged panel model was used to test the
bidirectional relationship between maternal anxiety and anxiety
in young children with autism. Sensory over-responsivity (SOR)
was tested for its moderating effect of child and maternal
anxiety. Model fit was good (RMSEA=0.042; SRMR= 0.037;
CFI=0.966), with relationships between maternal and child
anxiety being strongest in the SOR group (8 = 0.25)

Conclusions: Results suggest that there is a bidirectional
relationship between maternal and child anxiety, and that this
relationship is moderated when the child with ASD has SOR.
This study provides evidence for further exploration of
interventions focusing on addressing maternal and child anxiety
as a correlated construct.

105.178 178 Differences In Symptom Presentation In Children
with ASD with and without Co-Morbid Behavior
Disorders. M. E. Behen*, A. Veenstra, C. Wolfe
Christensen, M. Palance, B. Patel and B. Gorka,
Children's Hospital of Michigan

Background:

Up to 65 % of children with autism spectrum disorders have
been reported to have co-occurring psychiatric problems



(Simonoff et al., 2008). Less is known about the developmental
historical factors, level of intellectual and adaptive behavior
functioning, and magnitude of autistic symptoms associated
with the presence of co-morbid behavioral disorders in children
with autism spectrum disorders.

Objectives:

The goal of the present study was to investigate whether
children with autistic spectrum disorder with and without co-
morbid behavioral problems have different patterns of
demographic/developmental histories, levels of intellectual and
adaptive behavior functioning, and magnitude of autistic
symptoms.

Methods:

Participants were 200 children (161 males) who were referred
for psychological assessments in order to rule out ASD.
Children ranged in age from 48 to 206 months (mean = 81.2,
SD = 31.4). Children and their primary caregivers participated
in a comprehensive neuropsychological evaluation. All
participants had met DSM-IV TR and ADI-R criteria for an
autism spectrum disorder.  Eighty-six (43%) of these children
also met DSM-IV TR criteria for a co-morbid behavioral
disorder (ASD+BD) as assessed by structured interview.
Demographic/developmental history, diagnostic information
(ADI-R), magnitude of autistic symptoms (Social
Responsiveness subscales), and magnitude of associated
symptoms (CBCL) were also acquired for each child. Group
differences were tested via six separate one-way MANOVAs,
one each for demographic/ developmental historical variables
(age, gender, birthweight, age walked, age of single words,
age of phrases), ADI-R domains, intellectual functioning (FSIQ,
V/CI, PRI), adaptive behavior (VABS-2 subdomains), SRS
subdomains, and CBCL subscales (Anxiety/Depression,
Somatic Complaints, Attention Problems, Aggressive Behavior,
Affective Problems).

Results:

The groups did not differ on age or gender. Not unexpectedly,
the overall test for associated symptoms (CBCL subscales)
was significant (F(5, 194)=11.97; p<0.001). Follow up tests
revealed that the ASD+BD group had increased problems on all
of the subscales except for Attention Problems. The only other
significant overall test was for magnitude of autistic symptoms
(SRS subscales, F(5, 194)=3.65; p=0.007). Follow up tests
revealed that the ASD+BD group had significantly increased
scores (increased caregiver-reported symptoms) on the Social
Motivation (p=0.029) and Autistic Mannerisms (p<0.001)

subscales. There were no significant between-group
differences on any of the developmental variables, intellectual
functioning, ADI-R subscales, or adaptive behavior
subdomains.

Conclusions:

Results revealed few differences between children with an
autism spectrum disorder with and without a co-occurring
behavior disorder. Other than increased behavior problems,
the latter group was distinguished by the presence of elevated
problems in social motivation and increased autistic
mannerisms. Future studies will investigate whether specific
behavioral diagnoses (i.e., oppositional defiant disorder) are
associated with distinct patterns on neuropsychological and
behavioral assessment.

105.179 179 Sensory-Motor Features of Infants with and
without Risk Factors for Autism. A. E. Lane*!, J.
Heathcock!, D. Robson2 and R. L. Young?, (1)The Ohio
State University, (2) The Flinders University of South
Australia

Background:

Identification of early signs of autism is a priority for the field as
it provides therapeutic targets for early intervention. As it is
difficult to detect clinically meaningful variation in language,
social and cognitive development in very young children,
sensory-motor differences may offer a better means of
evaluating autism risk in the first year of life. Children with
autism demonstrate sensory-motor difficulties that are
associated with the core deficits in autism. Variations in
sensory-motor performance are reliably observed during
infancy.

Objectives:

The purpose of this study was to characterize sensory-motor
features of infants in their first year of life with and without risk
factors for autism.

Methods:

Standardized video footage and early autism screening test
scores from 39 infants was used. Participants included a high-
risk infant group (SIB-ASD) comprising of 24 infants with a
sibling or close relative diagnosed with an ASD. A second
group consisted of 15 infants with no known family history of
ASD (NO-ASD).



Infants were videotaped while being assessed using early
autism screening tools and developmental evaluations at ages
2,4 and 6 months. Videotapes at each time point were coded
using an observation protocol of sensory-motor features.
Blinded researchers identified head lag, symmetrical posture,
grasp and release, midline, mouthing, response to touch, and
scored motor development using the AIMS (Alberta Scale of
Infant Development).

Results:

Preliminary data analysis has been conducted on grasp and
release behaviors and AIMS scores for 2 and 4 month old
participants (n=22). Preliminary results are as follows:

e NO-ASD (n=10) participants spent more time with
their hands in the midline (mean proportion of total
time observed = 6%, SD=12%) than SIB-ASD (n=12)
participants (mean proportion = 0.6%, SD=1%) with a
trend for the NO-ASD group having more midline
behaviors (p=0.10).

e NO-ASD participants were slightly more successful in
retrieving objects presented to them (mean rate of
retrieval = 0.16, SD=0.12) than SIB-ASD (mean
retrieval rate = 0.12, SD=0.11) but the difference is not
statistically significant (p=0.42).

e There were no differences in AIMS scores at 2 months
of age.

e At4 months, NO-ASD participants had higher AIMS
scores (mean = 11.73, SD 2.7) than SIB-ASD (mean
10.73, SD 2.28) with a trend for the NO-ASD group
having better motor skills (p=0.10).

Conclusions:

Two month old infants with and without risk factors for autism
demonstrate high variability in sensory-motor skills. A trend for
decreased midline behavior at 2 months was observed for
infants with risk factors for autism. Further, 4 month old infants
with risk factors for autism performed less well on the AIMS.
These trends will be examined further at the 6-month time point
alongside results from early autism screening assessments and
reported in the full paper.

105.180 180 Sensory Responsiveness In Sibling Pairs
Concordant and Discordant for ASD. C. L. Hilton*!, A.
Babb?, Y. Zhang? and J. N. Constantino?, (1)Washington
University, (2), (3)Washington University School of
Medicine

Background: For children with autism spectrum disorders
(ASD), atypical sensory responsiveness is much more common
than among children unaffected with ASD. Although numerous
studies have examined the social abilities of siblings of children
with ASD, none have examined their sensory characteristics.
An aggregation of sub clinical autistic social impairment traits
have been found in unaffected family members of children with
ASD, suggesting that such impairment constitutes an autism
endophenotype (trait that is associated with a diagnosis, is
heritable, and manifests in family members with or without the
diagnosis). Itis important to better understand if patterns of
atypical sensory processing occur in unaffected members of
ASD families to better understand the heritability of this trait.

Sensory scores have been shown to improve with increased
age in previous studies that included children under the age of
18 years with ASD, but not in studies of adults. Most studies
have concentrated on either children under or over age 10
because of separate sensory assessments that were
standardized for those age groups, while other studies have
used assessments well above their standardized age range, so
the trajectory of sensory responsiveness is not clear.

Objectives: This study examined the sensory responsiveness
of sibling pairs in children from families with ASD to better
understand the heritability of atypical sensory responsiveness
in these families. In addition, differences in sensory
responsiveness patterns were examined across ages.

Methods: Sensory Profile Child Questionnaires or
Adolescent/Adult Sensory Profile Questionnaires were
completed by parents of 146 children between age 4 and 23
(96 with an ASD diagnosis, 50 unaffected siblings; 30% African
American, 69% Caucasian, 1% Asian). Z-scores were used for
statistical analyses. Levels of responsiveness for the four
sensory quadrants (overall patterns of responses: low
registration, sensation seeking, sensory sensitivity, sensation
avoiding) and five sensory domains (responses to specific
types of sensory input: auditory, visual, touch, vestibular,
taste/smell) were compared between siblings and across ages.

Results: Sensory responsiveness quadrant and domain Z-
scores of ASD-affected children substantially deviated from
published norms, but those of unaffected siblings did not.
Sensory quadrant scores significantly improved as a function of
advancing age across all 4 quadrants among children with
ASD.

Conclusions: Atypical sensory responsiveness is a
developmentally-sensitive trait marker in ASD, but does not
appear to constitute an endophenotype.



Invited Educational Symposium Program

106 Imaging Genetics In ASD

Moderators: S. Y. BookheimerD. H. Geschwind University of
California, Los Angeles

Combining in vivo brain imaging with genetics is a power
research tool that can reveal how genes relate to differences in
brain development, structure and function, relevant to human
neuropsychiatric disorders. The purpose of this symposium is
to introduce the principles behind imaging genetics for
discovery of gene-brain pathways, and to demonstrate methods
through the use of examples in research on autism supporting
this line of research. These approaches include both human
and animal imaging, and examples from each will be
discussed. The educational goals of the symposium will include
learning methods for choosing genes appropriate for imaging
genetics studies, interpreting imaging-genetics data, and
demonstrating several approaches through specific examples
in both human and animal studies.

106.001 Introduce Theories Supporting Imaging-Genetic
Research. D. H. Geschwind* and S. Y. Bookheimer,
University of California, Los Angeles

Drs. Bookheimer and Geschwind (UCLA) will introduce the
theories supporting imaging-genetic research and outline the
goals, promises and pitfalls of these approaches, And will
present approaches to identifying valid candidate genes
appropriate for study in imaging genetics, including multiple
sources of evidence and gene expression data.

106.002 Methods for Imaging Dendritic Growth In Vivo. J.
Trachtenberg®, UCLA

Dr. Joshua Trachtenberg (UCLA) will show data on a PTEN
model of autism and present methods for imaging dendritic
growth in vivo.

106.003 Serotonin Transporter Genes. D. G. Murphy*, Institute
of Psychiatry, King's College London

Dr. Declan Murphy (KingsCollege, London) will discuss
serotonin transporter genes and imaging-genetic approaches
combining structural MRI data and fMRI with serotonin risk
polymorphisms.

106.004 CNTNAP2 Risk Gene. A. A. Scott-Van Zeeland*,
Scripps Translational Science Institute

Dr. Ashley Scott-VanZeeland (Scripps Translational Science

Institute) will discuss the CNTNAP2 risk gene and integrating
genetic risk with imaging of functional connectivity using fMRI
data.

Medical, Psychiatric, and Behavioral Co-morbidities
Program
107 Medical, Psychiatric, and Behavioral Co-Morbidities

107.001 Iron Status In Children with Autism Spectrum
Disorders. A. M. Reynolds*!, C. A. Molloy?, S. J.
James?, C. Johnson?, T. Clemons?® and S. L. Hymans,
(1University of Colorado Denver, (2)Cincinnati
Children's Hospital Medical Center, (3)University of
Arkansas for Medical Sciences, (4)University of
Pittsburgh, (5)EMMES Corp, (6)University of Rochester
School of Medicine

Background: Children with Autism Spectrum Disorders (ASD)
have a high rate of food selectivity and restricted diets which
puts them at risk for nutritional deficiencies (Schreck, 2004).
Understanding iron status in children with ASD is important
because there is mounting evidence that iron deficiency can
have a negative impact on development and may be
associated with sleep disorders such as restless leg syndrome.
Children with ASD have a high rate of sleep disorders
(Richdale, 2009). One study (Latif, 2002) found high rates of
iron deficiency anemia (11.5%) and low ferritin (52%) in
children with ASD. Another study found low ferritin in children
with ASD and restless sleep (Dosman, 2007). The diagnosis of
iron deficiency is complex, however, major breakthroughs in
understanding iron metabolism have occurred over the last
several years. Biomarkers such as hepcidin and soluble
transferrin receptor (sTfR) have been found to play an
important role in iron absorption and transport into red blood
cells. Unfortunately, normal values for these markers in
children are lacking. The National Health and Nutrition
Examination Survey (NHANES) uses the “ferritin model” to
define iron deficiency which is defined as low levels on 2 of 3
measures: ferritin, transferrin saturation, and erythrocyte
protoporphyrin. The “body iron model” uses ferritin and sTfR
(Cogswell, 2009). The World Health Organization (2005)
recommends evaluation of iron status for population studies to
include CBC, transferrin saturation, ferritin, and sTfR.

Objectives: To determine the rate of iron deficiency in children
with ASD.

Methods: Children ages 2-10 years, enrolled in the Autism
Treatment Network at 5 sites were eligible. All had a clinical
diagnosis of ASD, confirmed by the Autism Diagnostic
Observation Schedule. A 3 day diet record, ferritin, CBC, iron,
total iron binding capacity (TIBC), and transferrin saturation
were collected for each child. Hepcidin, sTfR, and ¢ reactive
protein (CRP) were collected from subjects who consented to
an ancillary study.



Results: Preliminary data are available for 131 subjects (101
with autism, 8 with PDD, 22 with Asperger) who have had blood
drawn for iron studies. Twenty-six (20%) had low ferritin and 41
(33%) had low transferrin saturation, however only 10 (8%)
were low for both. There were only 3 subjects with low
hematocrit associated with iron deficiency (2%). Iron deficiency
defined by low ferritin and transferrin saturation was found in 10
children (8%) with ASD, of those 3 had evidence of mild iron
deficiency anemia. This is in contrast to NHANES which found
that 3% of 3-5 year olds in the general population have iron
deficiency defined by the ferritin model.

Conclusions: While the determination of iron status is complex,
children with ASD may be at risk for iron deficiency without
anemia at a higher rate than the general population. Once more
data are available, iron status will also be evaluated using
transferrin receptors, CRP, and hepcidin. Iron status will then
be compared to iron intake from both heme and non-heme
dietary sources, and to clinical symptoms as measured by the
Children’s Sleep Habits Questionnaire and the Child Behavior
Checklist.

107.002 Co-Morbid Hearing Loss and Autism: Complex
Presentation and Diagnosis. C. A. Szymanski, Ph.D.*!
and P. J. Brice, Ph.D .2, (1)University of Rochester
Medical Center, (2)Gallaudet University

Background: Research has shown that autism can exist with
co-morbid conditions such as Down Syndrome, Intellectual
Disabilities, Seizures, vision loss and hearing loss. Despite
higher prevalence rates of autism in children with hearing loss
(estimated to be 1in 81) there exists little research pertaining
to diagnostic, intervention, and characteristics of these children.
Objectives: To develop a functional understanding of key
characteristics of children with co-morbid hearing loss and
autism. Methods: A national sample (n = 52) of children with
hearing loss and autism was recruited to complete several
autism screeners including the Social Responsiveness Scale,
Social Communication Questionnaire, and the Gilliam Autism
Rating Scales- 2nd edition. Of those children, in-depth one-on-
one interactions were conducted with 17 children with previous
diagnoses of autism. All interactions were videotape and
behaviors coded (e.g., eye contact, spontaneous language,
aggression, self-injurious behaviors). Professionals reviewed
videotapes with specialized training in hearing loss and those
without to confirm autism diagnosis. Results: As a whole (n =
52) approximately 50% of the sample did not meet diagnostic
criterion on the autism screeners for possible autism, nor meet
DSM-IV TR criterion. Scores were also not in the clinical range.
One-on-one interactions of children with a previous autism

diagnosis did not yield behaviors often associated with autism.
Instead many children engaged in reciprocal conversations,
initiated conversations, and maintained eye contact for
extended periods of time. Review of videotape data also
suggested that professionals specializing in hearing loss and
those without specialized training did not agree on diagnosis for
all children. Children suspected to have an autism diagnosis by
professionals trained in hearing loss had significantly higher
scores on the SRS, SCQ, and GARS-2 than those without.
Scores for those children were within the clinical range and
thus consistent with a previous diagnosis of autism. Children
suspected of autism by professionals not trained in hearing loss
did not have mean scores on the SRS, SCQ, or SCQ that were
within the clinical range. Conclusions: Characteristics of autism
(e.g., lack of response to name, delays in expressive language,
difficulties with socialization) are often considered
characteristics of typical development in children with hearing
loss. The confusion in presentation of deafness and autism for
those professionals not trained in hearing loss may contribute
to the lack of consensus of diagnosis. Results may also
suggest that conventional screeners for autism may not be
valid tools for children with co-morbid hearing loss and
suspected autism (approximately 50% of children did not score
in the clinical range). It may also be possible to suggest that
while autism is believed to have innate genetic causes, external
factors such as a child's language (e.g., sign language),
hearing status, cultural associations (e.g., member of the deaf
community or school), and other unique characteristics (e.g.,
parents who are also deaf) may directly impact the child and
his/her autism, thus causing autism to be expressed differently
in these children. Results warrant future research across
cultures and co-morbid conditions.

107.003 Medical Comorbidities In Children with Epilepsy and
Autism Spectrum Disorders. G. Barnes™, D. L. Coury?,
A. Loh?, N. Sidhu* and T. Clemons?®, (1) Vanderbilt,
(2)Nationwide Children’s Hospital, (3)Surrey Place,
(4)Columbia University Medical Center, (5)EMMES Corp

Background: While prior research has shown a relationship
between sleep disturbance and daytime behavioral problems in
autism spectrum disorders (ASD), the relationship of ASD
individuals with epilepsy to sleep, behavior, cognition and
medical concerns has not been well characterized.

Objectives: We examined possible links between epilepsy,
sleep, Gl symptoms and behavior/cognition in a well
characterized population of individuals with ASD.

Methods:



Children and adolescents with a diagnosis of ASD (autism,
Asperger disorder, or PDD-NOS) confirmed by ADOS, age 2 -
18 years were enrolled into the Autism Treatment Network
(ATN) Registry which collects data on children with ASD at 14
sites across the US and Canada. Upon entry into the registry,
parents complete a medical history questionnaire, Gl Symptom
Inventory, Children’s Sleep Habits Questionnaire (CSHQ) and
Child Behavior Check List (CBCL). Subjects also undergo a
battery of assessments including cognitive testing, Vineland
Adaptive Behavior Scales and detailed neurologic examination.

Results: Data was available on 2573 children. Of these, 423
(16%) reported a history of seizures. For the 1280 children
(202 with history of seizures) with a completed CBCL (ages 1 to
5), children with a history of seizures had significantly higher
mean scores on the total CBCL and all subscales, when
compared to children without seizures. Similarly, for the 1055
children (173 with a history of seizures) with a completed CBCL
(ages 6 to 18), children with a history of seizures had
significantly higher mean scores on the total CBCL and all
subscales. A total of 2,120 (345 with a history of seizures) had
a completed CSHQ evaluating sleep problems. Children with a
history of seizures had significantly higher proportion of parent
reported sleep problems (CSHQ) compared to children without
a history of seizures (74.2 versus 64.8, p-value = 0.000). A
total of 2,421 (397 with a history of seizures) had a completed
Gl form. Children with a history of seizures had a higher
proportion of Gl problems compared to children without a
history of seizures (63.2% compared to 49.8%, p-value =
0.000). A total of 1921 (302 with a history of seizures) had a
completed cognitive battery. Children with a history of seizures
had a higher proportion with lower cognition compared to
children without a history of seizures, but this did not reach
significance (60% compared to 65.5%; p-value = 0.07). For the
962 children (161 with a history of seizures) with a completed
Vineland, children with a history of seizures had significantly
lower mean scores for the overall score and its subscales.

Conclusions: Children with ASD and a history of seizures have
increased rates of Gl problems, sleep problems, and daytime
behavior problems compared to children with ASD and no
seizures. Greater understanding of these relationships could
lead to better interventions for this population.

Support from Autism Speaks/Autism Treatment Network and
UA3MC11054 (MCHB).

107.004 The relationship of abnormal sensory responses and
self-regulatory deficits to developmental delay in young
children. L. M. Silva*, Western Oregon University

Background: In developmentally delayed (DD) children,
abnormal sensory responses characterized by hyper and hypo-
reactivity, are commonly reported. They are of varying
severity/frequency, and may involve one or more senses. In
autism, they are more severe than other disabilities, and are
classified as co-morbid symptoms of unknown etiology.
Recently two RCTs of a massage methodology based on
Chinese medicine (Qigong Sensory Training, or QST) designed
to improve sensory nervous system function in children with
ASD under age six, demonstrated robust improvement of
abnormal sensory responses following a five-month course of
treatment, as well as improvement in measures of self-
regulation and autism. Chinese medicine asserts that timely
achievement of self-regulatory milestones is dependent upon
normal function of the senses. To further evaluate the
relationship between sensory and self-regulatory impairment in
young children under age 6, the Sense and Self-Regulation
Checklist (SSC) was developed and validated.

Objectives: To explore the relationship between abnormal
sensory responses and self-regulatory difficulties in 265
children under age six, with and without developmental delay;
and to see how the scores changed for the autism group
following QST treatment.

Methods: SSC data from three groups under age six are
compared: children with autism, children with other reasons for
DD, and typically developing children. Children with autism
received the five-month QST treatment methodology.

Results: A strong and linear relationship between abnormal
sensory responses and self-regulatory difficulties was found in
all groups of children (B = .801, p <.001). The typically
developing group was differentiated by mild, single-sense
findings; the other DD group was differentiated by moderate
multi-sensory findings; and the autism group was differentiated
by severe, multi-sensory findings and a diffuse tactile
abnormality with hypo and hyperesthesia (F < 122, p<.001).
The mean SSC score for the group with autism was twice as
high as the mean score for the typical group, and on the
scatterplot, there was a sharp line of demarcation between the
two groups. Following five months of treatment for the autism
group, scores moved in the direction of the typical group with
mean sensory scores decreasing by 22 %, and mean self-
regulatory scores improving by 18%.

Conclusions: Abnormal sensory responses occur in a
spectrum of severity/frequency and uni/multi-sensority that
appears directly, linearly related to difficulties achieving self-
regulatory milestones. Furthermore, they are treatable, and



with treatment, self-regulatory abilities improve. Given that self-
regulatory abilities are foundational for social, emotional and
cognitive development, this elevates the importance of early
identification and treatment of abnormal sensory responses in
children with developmental delay. It appears that moderately
and severely abnormal sensory responses may be as clinically
relevant to the developmental trajectory as actual loss of
hearing and vision.

107.005 Autism Behavioral Pheotype and Health Across the
Life Span. M. M. Seltzer*, Waisman Center, University
of Wisconsin-Madison

Background: Little is known about adults with autism spectrum
disorders during the midlife and aging stages of the life course,
as few in these age groups were correctly diagnosed with
autism. Yet the baby boom generation of individuals who
warrant an autism diagnosis is now well into midlife and some
are approaching old age, with a concomitant increase in the
need for health care and services.

Objectives: The goal of the present study is to describe the
behavioral and health profile of autism in later life, drawing
upon the available data from a 10-year longitudinal study of
autism during adolescence and adulthood.

Methods: The present sample included 406 individuals with
autism spectrum disorders who were age 10-52 when the study
began and are currently 10 years older. Data have been
collected six times over the 10 year period, making it possible
to examine age-related changes in health, medications,
functional abilities, behavioral problems and autism symptoms,
and adult outcomes. The present analysis includes three
methodological approaches: (1) cross-sectional comparisons
with adults who do not have disabilities, drawn from a
nationally-representative sample, and adults with Down
syndrome, (2) semi-longitudinal trajectories estimated by
Friedman’s “supersmoother” (a non-parametric regression
approach implemented in R, and (3) examination of mortality in
adults during the 10-year study, including causes of death.

Results: In comparison with age peers who do not have
disabilities, adults with ASD were significantly more likely to be
in poor health and less likely to be in excellent health. Semi-
longitudinal regressions revealed a pattern of slow age-related
decline in health with more rapid decline after age 45, an
increase in prescription medications (again more sharply after
age 45), a steady decline in behavior problems during
adulthood, and stability in functional abilities. Eleven adults
died during the 10-year study period, with four deaths caused
by heart attacks and three as a result of accidents. Adults with

ASD who do not have an intellectual disability (ID) had better
adult outcomes (residential independence, vocational
independence, and social contact with friends) than adults with
ASD and ID, or than adults with Down syndrome.

Conclusions: These findings suggest that adults with ASD
have a long-term reliance on the public service system and the
family, with limited profiles of independence in midlife. The
baby boom generation with ASD (who may or may not be
diagnosed with ASD) is approaching old age and many will
need long-term care services. The need for planning for the
future in terms of adult sibling involvement and other services is
evident in the data. The heterogeneity of ASD is evident in the
later years of the life course, just as it characterizes children
with ASD. Finally, the data offer implications for health
surveillance and accident prevention in adults with ASD.

107.006 Behavior and Sleep - Associations Across Childhood
and Adolescence In Autism Spectrum Disorder. S. E.
Goldman*!, S. G. McGrew?, A. L. Richdale3, T.
Clemons* and B. A. Malow", (1)Vanderbilt University,
(2)Monroe Carell Children's Hospital at Vanderbilt, (3)La
Trobe University, (4)Emmes Corporation

Background: Autism Spectrum Disorder (ASD) is
characterized by deficits in three major domains: social
interaction, communication, and sensory issues, restricted
interests and/or stereotyped and repetitive behaviors. Sleep
concerns are common, with prevalence rates estimated to
range from about 50-80%. Sleep problems persist into
adolescence with adolescents experiencing problems with
sleep onset, shorter sleep duration and daytime sleepiness.
The magnitude of the association of sleep problems and
problematic daytime behaviors across the age span remains
unclear.

Objectives: To determine the magnitude of sleep and behavior
problems across childhood and adolescence in a large cohort.
To estimate the relative risk and 95% CI of poor sleepers
having a behavioral problem, and to identify variations in the
sleep-behavior paradigm across this age-span.

Methods: We assessed the relationship between behavior and
sleep in 1784 children, ages 3-18, mean (standard deviation)
6.7 (3.5) years, with confirmed diagnosis of ASD participating in
the Autism Treatment Network. The Parental Concerns
Questionnaire (PCQ), a validated questionnaire specific to
ASD, was used to evaluate behavioral concerns and to define
good or poor sleepers. Sleep was evaluated using the
Children’s Sleep Habits Questionnaire (CSHQ). Log-binomial
models were used to evaluate relative risk (95% confidence



intervals) and stepwise logistic regression analysis to
determine which CSHQ subscales were the most predictive of
being a poor sleeper.

Results: Parents of 1200 (67%) children reported their child to
be a good sleeper, and 584 (33%) reported their child as a poor
sleeper. Over 60% of the children had problems with language
use and understanding, attention span, and social interactions.
Poor sleepers had a higher percentage of problems on all PCQ
scales than good sleepers. Over 75% had problems with
attention span and social interactions. In age adjusted log-
binomial models, good sleepers (compared to poor sleepers)
had a lower likelihood of being reported as having problems
with a specific behavior on the PCQ for all behaviors except
language use and understanding. A poor sleeper had a 10%
higher likelihood of having problems with self-injurious
behavior, and a 6 % higher likelihood of mood swings,
aggression and compulsive behavior problems. The effect of
age in the models was significant with language, anxiety,
aggression, hyperactivity, and eating problems. In all cases
except anxiety problems, older children had fewer problems.

In age adjusted multivariate logistic regression models, the
CSHQ parasomnia scale was the one scale that most
consistently remained as a sleep problem. For a one-unit
increase on the parasomnia scale, there was 20% increase in
the odds of the parent reporting a problem on the anxiety,
sensory issues, aggression, hyperactivity, attention span, mood
swings, and self injurious behavior questions when all other
variables in the model were held constant.

Conclusions: Across childhood and adolescence poor
sleepers are at higher risk for behavioral problems than good
sleepers. Future work should focus on refining the sleep-
behavior phenotypes to provide the foundation for focused
studies targeting treatment of sleep and behavior in ASD.

107.007 Prevalence of Anxiety and Associated Psychiatric
Comorbidities Among Children with Autism Spectrum
Disorder: An Autism Treatment Network Study. R. A.
Vasa*', L. Kalb', T. E. Clemons?, B. H. Freedman’, A.
Keefer’, S. M. Kanne?, M. O. Mazurek* and D. Murrays,
(1)Kennedy Krieger Institute, (2)Emmes Corporation,
(3)Thompson Center for Autism and
Neurodevelopmental Disorders, (4)University of
Missouri - Columbia, (5)Cincinnati Children's Hospital
Medical Center

Background: Anxiety disorders and symptoms are highly
prevalent in autism spectrum disorders (ASD), although
estimates vary widely from 11% to 84% depending on the study

methods (see review by White et al., 2009). Moreover, few, if
any, studies have examined anxiety across development.
There are also scant data on the psychiatric comorbidities
associated with anxiety in ASD. A greater understanding of the
prevalence and risk factors of anxiety in ASD is therefore
critical for developing targeted treatments that can reduce the
burden of suffering for children and their families.

Objectives: a) To observe the prevalence of parent-reported
anxiety symptoms among youth with an ASD across
development, and b) to examine what psychiatric comorbidities,
if any, are associated with increased anxiety symptoms.

Methods: Data from 1,316 children were obtained from the
Autism Treatment Network (ATN) registry, a multi-site
collaboration among 14 leading autism centers in the US and
Canada that focuses on addressing the medical needs of
children with ASD. The ATN enrolls children, ages 2 to 17.9
years, with a diagnosis of ASD as confirmed by the Autism
Diagnostic Observation Schedule (ADOS; Lord et al, 2002) and
DSM-IV-TR criteria. Children also undergo standardized
cognitive testing. Upon enroliment, parents complete many
questionnaires including the Child Behavior Checklist (CBCL;
Achenbach and Rescorla, 2001), an established measure of
psychopathology in youth. The CBCL Anxiety Problems scale
was used to categorize children into three groups: little or no
anxiety (T score < 65), subclinical anxiety (T-score of 65-69),
and clinical anxiety (T-score > 69). Multivariate analyses were
performed to examine the psychiatric comorbidities, as
measured by the CBCL, and demographic characteristics
associated with increased anxiety. Analyses were conducted
separately for children < 6 years and 6-18 years given the
different CBCL modules for each age group.

Results: For children < 6 years (n = 716), 19% of children had
clinical anxiety, and 6% had sub-clinical anxiety. No differences
in age, race, parental education, or IQ emerged among the
three anxiety groups. Results from the multiple linear model
indicated that increased PDD, Affective, ADHD, and ODD
problems were strongly associated with increased anxiety (all p
<.001). For children 6-18 years (n = 600), 30% and 22.5% had
clinical and subclinical anxiety, respectively. In this group,
increased anxiety was associated with older age and
Caucasian ethnicity (all p < .05), although these variables were
not significant in the multivariate analysis. Similar to the
younger children, increases in all comorbidities (Affective,
Somatic, ODD, ADHD, and Conduct problems) were associated
with increases in anxiety (all p <.001).



Conclusions: The prevalence of parent-reported anxiety in
children with ASD is high, with nearly 20% of young children
and over 50% of older children experiencing clinical or
subclinical anxiety. In each age group, anxiety was significantly
associated with multiple psychiatric comorbidities. These data
indicate the need for comprehensive care of children with ASD
and anxiety. Further research is needed to determine whether
anxiety and associated psychiatric comorbidities represent
distinct clinical entities or one complex clinical syndrome.

107.008 Physiological Characteristics Associated with Anxiety
In Adolescents with Autism Spectrum Disorders. L.
Sterling*", A. M. Estes?, M. Murias?, S. J. Webb?, J.
Munson?, B. King® and G. Dawson¢, (1)UCLA Semel
Institute, (2)University of Washington, (3)University of
Washington and Seattle Children's Hospital, (4)Autism
Speaks, UNC Chapel Hill

Background: Adolescents with autism spectrum disorders
(ASD) are at increased risk for the development of associated
psychiatric symptoms, particularly anxiety. Such symptoms can
further impair functioning and quality of life. There is
considerable symptom overlap between anxiety and ASD, and
it is unclear whether they represent separate disorders in
affected individuals. Elucidating biological underpinnings of
such symptoms has the potential to clarify this phenomenon.
Psychophysiological methodologies, such as fear potentiated
startle response, are non-invasive measures that have been
widely utilized in the non-ASD population to facilitate better
understanding of neural and physiological correlates (e.g.,
amygdala function) of anxiety. Such techniques can be applied
to the ASD population to elucidate biological underpinnings of
reported symptoms or to characterize clinical subgroups within
ASD.

Objectives: To investigate the relationship between anxiety
symptoms and physiological response, as measured by eye
blink intensity (electromyographic activity; EMG) and skin
conductance level (SCL) during a fear potentiated startle
paradigm, among adolescents with ASD and typically
developing adolescents; and, to determine whether this
relationship differs as a function of group.

Methods: Twenty adolescents (ages 13-17.5 years) with ASD
and 22 typically developing adolescents underwent diagnostic
and cognitive assessment as part of the Autism Center of
Excellence study at the University of Washington. Presence of
anxiety symptoms was assessed using parent-report (Child
Behavior Checklist) and child-report (Revised Children’s
Manifest Anxiety Scale). Eyeblink response (EMG) and SCL
were collected during a fear potentiated startle paradigm. The

relationship between symptoms of anxiety and physiological
response was investigated for both groups using hierarchical
linear modeling.

Results: As expected, adolescents with ASD displayed
significantly more anxiety symptoms than typically developing
adolescents. No group differences were found in overall SCL or
EMG response over time, or baseline SCL. Both groups
showed potentiated conditioning according to EMG, evidenced
by larger response to threatening stimuli. However, only teens
with ASD demonstrated this enhanced physiological response
based on SCL. For individuals with ASD, higher levels of
reported anxiety symptoms were associated with larger initial
and overall EMG response, which tended to decrease over
time.

Conclusions: Findings suggest that adolescents with ASD with
high reported levels of anxiety symptoms exhibit enhanced
physiological response compared to typically developing teens,
most likely reflecting hyper-responsivity of the amygdala. This
propensity for hyperarousal may contribute to the expression of
anxiety in individuals with ASD.

Treatments Program

108 Interventions: Controlled Treatment Trials
Moderator: A. Y. Hardan Stanford University School of
Medicine/Lucile Packard Children's Hospital

108.001 Social Cognition and Interaction Training In Autism
(SCIT-A): Development, Feasibility and Preliminary
Findings with Adolescents. L. Turner-Brown*, A. B.
Ratto, B. M. Rupp and D. L. Penn, University of North
Carolina

Background: Social Cognition and Interaction Training for
Autism (SCIT-A; Turner-Brown et al., 2009) is group
intervention that has shown promise for improving social-
cognitive functioning for adults with ASD. SCIT-A utilizes
cognitive and behavioral techniques to target underlying deficits
thought to lead to impairments in social functioning autism,
such as emotion perception, theory of mind, as well as social
attention. SCIT-A has not yet been evaluated with adolescents
with ASD.

Objectives: The objectives of this study were to develop

a comprehensive treamtent manual and conduct a small
randomized trial to test initial efficacy of SCIT-A and estabilsh
effect sizes for adolescents with ASD.

Methods: The SCIT-A manual was developed based upon pilot
study results, focus group feedback, and expert panel review.



The resulting manual describes a 12-week group therapy
program for adolescents with accompanying parent education
to focus on social attention, social cognition and social skills.
Participants in the initial efficacy study included adolescents
with ASD meeting the following criteria: a) age 15 — 22; b)
Verbal 1Q >= 80, c) ASD cutoff on ADOS, d) no visual/hearing
impairment. Baseline assessments included measures of
social cognition, social functioning, and well-being, and
included a combination of estabilshed and newly developed
measures tapping parent report and adolescent performance
for each construct. Participants were randomized into the
SCIT-A condition or a Treatment as Usual (TAU) condition.
Twelve adolescents were randomized into the SCIT-A condition
and ten into the TAU condition across two cohorts. No
significant differences between SCIT-A and TAU groups for
gender, ethnicity, age, IQ, or baseline functioning were present.
Participants returned for post- and 3-month follow-up
assessments.

Results: Feasibility. Group attendance was very high; no
participant missed more than one session in either cohort.
Satisfaction. Satisfaction ratings for adolescents and their
parents were positive in both cohorts. Social cognition. Within
group effect sizes for SCIT-A participants from baseline to post-
SCIT-A were medium (d = .78) for parent report of social
cognition, while no effects were found for performance on
social cognitive tasks (ds = .07 - .18). Social Functioning.
Within group effect size for SCIT-A participants from baseline to
post-SCIT-A were large for social functioning (ds = .96 — 1.29)
and medium for self-reported perceived well being (d = .78).
Similar results were found at 3-month follow-up. Changes in all
measures were not statistically different from changes noted in
the TAU condition. However, within group effect sizes for the
TAU condition for all measures indicated no effect to small
effects across all measures at post- and 3-month follow-up
assessments.

Conclusions: Results of this small randomized trial were
encouraging. SCIT-A was feasible and acceptable to families,
and parents found the intervention to be useful for their
adolescents. Effect sizes for social cognition and functioning
were medium to large for SCIT-A participants, as were self-
reports of perceived well being, suggesting SCIT-A holds
promise as a group-based intervention for adolescents with
ASD. Given the lack of significant differences found between
SCIT-A and TAU, replication with a larger sample size is
warranted. Future directions will be discussed.

108.002 Efficacy of CBT-BASED SOCIAL SKILLS
INTERVENTION. C. Koning*, J. Magill-Evans2 and J.

Volden?, (1)Glenrose Rehabiliation Hospital,
(2)University of Alberta

Background:

School-aged children with Autism Spectrum Disorder (ASD)
experience significant difficulty with peer interaction (Lord &
Bishop, 2010), an important aspect of childhood. Unresolved
social skills difficulties lead to continued dysfunction in
relationships which influence long term success. Research into
the most effective strategies has increased but several
questions remain. One approach that appears to help school-
aged children is Cognitive Behavior Therapy (CBT) which
focuses on changing how a person thinks about specific social
situations as well as how they behave.

Objectives:

This study evaluated a 15-week CBT-based social skills group
intervention for boys aged 10-12 years diagnosed with an
Autism Spectrum Disorder by comparing a waitlisted group with
an immediate intervention group and by comparing the
waitlisted group across 3 timepoints, before beginning the
waitlist period, before beginning the group, and after
completion of the group.

Methods:

Boys with average or better receptive language skills and 1Q
attended weekly 2 hour sessions focused on teaching self-
monitoring skills, social perception and affective knowledge,
conversation skills, taking another person’s perspective, social
problem-solving, and friendship management skills. Parents
were given weekly “homework assignments” to work on with
their child. These were directly related to the group activity and
application of social skills at home and in the community.
Group size varied from four to six participants. The intervention
was based on two intervention programs available
commercially and was manualized. Eight of the fifteen
participants were waitlisted (Delayed Treatment group) while
the remaining participants began 15 sessions of intervention
immediately (Immediate Treatment group). A repeated
measures ANOVA was used to compare the Delayed
Treatment group to the Immediate Treatment group on pre and
post measures of social perception, peer interaction, social
knowledge, social responsiveness and general socialization
skills. Scores for the group that was waitlisted were also
examined across three time points using a repeated measures
ANOVA.

Results:



Compared to the Delayed Treatment group, the Immediate
Treatment group showed significant improvements after
intervention in social perception, peer interaction, and social
knowledge. The Delayed Treatment group was also examined
on all measures at three time points: prior to the waitlist time,
pre-intervention, and post-intervention. Significant
improvements only after intervention were present for peer
interaction and social knowledge, similar to the results of the
Immediate Treatment group. They also showed improvements
on a parent report measure of socialization.

Conclusions:

The findings are discussed in relationship to a model of social
information-processing. Cognitive behaviour therapy
techniques show promise for social skills intervention for
children with ASD who have IQ and language skills that are low
average and above. The intervention used in this study now
needs replication with larger samples.

108.003 The Abc's of Meeting PEERS and Making Friends:
Teaching Social Skills to Adolescents with ASD In the
Classroom. E. A. Laugeson*', R. Ellingsen?, S. Bates?,
A. Baron*, C. Koeffler3 and J. S. Sanderson’, (1)UCLA
Semel Institute for Neuroscience & Human Behavior,
(2)UCLA PEERS Program, (3)UCLA Semel Institute,
(4)UCLA Semel Institute

Background:

Social skills training is a common treatment method for youth
with ASD, yet very few evidence-based interventions exist to
improve friendship skills for adolescents with ASD.
Furthermore, little to no research has examined the
effectiveness of teaching social skills in the classroom —
arguably the most natural social setting of all.

Objectives:

This study examines change in social functioning for
adolescents with high functioning ASD following the
implementation of a school-based teacher-facilitated social
skills intervention known as PEERS.

Methods:

Under the auspices of The Help Group — UCLA Autism
Research Alliance, 73 middle school students with ASD and
their parents participated in the study through the Village Glen
School, a non-public school for students with ASD. 38
participants were assigned to the PEERS treatment condition,
while 35 participants were assigned to an alternative social

skills curriculum. Participants received daily social skills
instruction in the classroom for 20-30 minutes, five days per
week, for 14 weeks. Instruction was provided by classroom
teachers and teaching assistants.

Skills focusing on friendship development were targeted in the
PEERS treatment group, including: verbal and nonverbal
communication; electronic communication and online safety;
appropriate use of humor; expanding and developing friendship
networks; peer entry and exiting strategies; good host/guest
behavior during get-togethers; good sportsmanship; methods
for resolving peer conflict; and strategies for handling rejection.
Skills were taught through didactic instruction using concrete
rules and steps of social etiquette with role-play
demonstrations. Students practiced newly learned skills during
behavioral rehearsal exercises and weekly socialization
homework assignments.

Students in the active treatment control group received the
customary social skills scope and sequence curriculum taught
at the Village Glen School. Targeted skills included:
conversational skills, peer entry strategies, and conflict
resolution.

Results:

Preliminary results reveal improvement in social functioning
along multiple domains for the PEERS treatment group.
Teacher-reports reveal significant decreases in Problem
Behaviors on the Social Skills Rating System (SSRS; p < 0.05),
particularly with regard to decreased Internalizing (p < 0.05).
Improvement in teacher-reported overall Social
Responsiveness was also observed on the Social
Responsiveness Scale (SRS; p < 0.01) in the areas of
improved Social Awareness (p < 0.05), Social Cognition (p <
0.05), Social Communication (p < 0.01), Social Motivation (p <
0.01), and decreased Autistic Mannerisms (p < 0.05). Results
further suggest improved Social Cognition (p < 0.05), according
to parent-report. Teen self-reports of social functioning revealed
improved knowledge of social skills on the Test of Adolescent
Social Skills Knowledge (TASSK; p < 0.01), improved
friendship quality on the Friendship Quality Scale (FQS) in the
areas of Helpfulness (p < 0.05) and Security (p < 0.05), and
increased frequency of hosted get-togethers with friends on the
Quality of Socialization Questionnaire (QSQ; p < 0.05).

Conclusions:

Results suggest the use of PEERS, a manualized school-based
teacher-facilitated social skills program for adolescents, is
effective in improving the social functioning of youth with ASD.



This research represents one of the few teacher-facilitated
treatment intervention studies aimed at improving the friendship
skills of adolescents with ASD in the classroom.

108.004 Group Parent Education In Pivotal Response
Treatment (PRT): Preliminary Outcomes of a
Randomized Controlled Trial. G. W. Gengoux*', M. B.
Minjarez?, K. L. Berquist!, J. M. Phillips', T. W. Frazier®
and A. Y. Hardan', (1)Stanford University School of
Medicine/Lucile Packard Children's Hospital, (2)Seattle
Children's Hospital, (3)Cleveland Clinic

Background: With rates of autism on the rise and children being
diagnosed as young as 18 months of age, there is an
increasing need for effective and efficient service delivery
models. Previous studies of Pivotal Response Training (PRT)
have demonstrated that parents can learn this evidence-based
treatment using a family therapy model; however, few studies
have looked at other models, particularly those that may
increase efficiency and allow more families to be served (e.g.,
group treatment models).

Objectives: This investigation is a randomized controlled 12-
week trial, currently underway, which examines the
effectiveness of Pivotal Response Treatment Group (PRTG) in
targeting language deficits in young children with autism. PRTG
teaches parents PRT strategies in a group format and will be
compared to parents who are participating in a
psychoeducational group (PEG). The research hypothesis is
that parents participating in PRTG will demonstrate evidence of
targeted skills and that their children will show significant
benefits in language abilities, relative to those in the PEG.

Methods: Participants include children (age range: 2-6.11
years) with autism spectrum disorder and significant language
delay. Children are randomized into either the PRTG or PEG
according to age, gender, and intensity of behavioral treatment.
The PRTG includes weekly group therapy sessions designed to
provide systematic instruction in implementation of PRT to
facilitate language development. The PEG consists of group
educational sessions which discuss general topics related to
the assessment and treatment of children with autism.
Standardized and video-taped assessments, including parent-
child interactions, are conducted at baseline, week 6, post-
treatment, and three month follow-up and are rated by a blind
investigator.

Results: This study is ongoing. Preliminary findings suggest
that group parent education is an effective method for teaching
parents to implement PRT with their children. The majority of
parents were able to implement the procedures with fidelity

following 12 weeks of training. Children whose parents
participated in the PRTG also made significant gains in
frequency and variety of utterances and 3 out of 4 subjects
were judged to be either much improved or very much
improved as assessed by the clinical global impression-
improvement subscale. In contrast 1 out of 4 children whose
parents participated in the PEG were judged to be much
improved. Parents report high levels of satisfaction with both
types of training.

Conclusions: Since recruitment is ongoing, additional data will
be available in the near future. These preliminary findings
suggest that, compared with general parent psychoeducation
sessions, specific instruction in PRT results in greater skill
acquisition for both parents and children. These findings will be
discussed in relation to the growing need for efficient
dissemination of evidence-based parent education models for
providing early interventions to children with autism.

108.005 Randomized Comparison of a Peer-Mediated Social
Intervention to ‘Business as Usual' Social Programming
for Young Elementary Students with Autism. K.
Thiemann-Bourque* and D. Kamps, University of
Kansas

Background: This proposal presents results of a randomized
control trial comparing a Peer-Mediated Intervention (PMl) to a
business as usual social curriculum on children’s social
communication in early primary grades. Research over several
decades has shown positive effects of PMI's for improving
social communication and interactions between children with
autism and peers without autism (Chan et al., 2009; Strain et
al., 1979). The majority of research to date has been single-
subject designs. Exemplary models exist for (a) teaching
social-communication using modeling, picture cues, and
scripts; (b) use of naturalistic strategies such as joint action
routines; and (c) the inclusion of peers as change agents
(Goldstein, 2002; Goldstein, Schneider & Thiemann, 2007;
Kamps et al., 2002). Unfortunately, a large number of children
with ASD continue to be served in segregated special
education settings; and when they do have access to typically
developing peers it is generally during settings that are less
structured and therefore more difficult to socially navigate (e.g.,
recess, lunch, and PE).

Objectives:

(1) To conduct a randomized trial to determine if students with
ASD who experience a PMI have higher levels of social-
communication with peers than a group of children with ASD
who receive the usual school curriculum.



(2) To measure generalization of social communication to non-
treatment settings.

Methods:

Fifteen students with autism, and 34 peers were enrolled in
year 1. The PMI includes: (1) direct teaching of communication
targets (e.g., ask and share, comments); (2) child-adult
practice; (3) child-peer practice with adult feedback; and (4)
play activities with peer and adult prompts. Each lesson
includes written and picture cues of social language targets.
Groups meet for 30 min, 3 times/ week, and include one child
with ASD and 2 peers. School staff is trained on
implementation of the PMI. Fidelity measures are used to
monitor teacher implementation across schools. Rates of
behaviors in treatment sessions and generalization settings are
collected through direct observation three times per year.

Results:

Nineteen of the 21 school staff trained as implementers had
treatment fidelity averages above 80%. Data analyzed from
year 1 showed the children receiving the PMI increased their
rates of initiations and responses from an average of 10 to 22
during 10 min probes, and peer rates increased from 9 to 24.
Generalization data in non-treatment settings was less
compelling. Higher functioning students showed steady
improvement in skill use during treatment; adaptations for lower
functioning students were necessary. Social validity ratings
measuring teacher perceptions of changes in social behaviors
improved for 10 of 13 children in the PMI group. The ‘business
as usual’ group showed minimal changes in social
communication skills across the pre- mid- and post-social
probes.

Conclusions:

The PMI was effective in increasing communication between
children with autism and peers without disabilities.
Modifications are necessary for some students with lower
language. Generalization to unstructured free-play or center
activities was limited. Solutions for this challenge have included
(@) mini- whole class social lessons, (b) decreasing group
structure, (c) posting scripts in non-treatment settings.

108.006 Psychological Treatment for Co-Morbid OCD In Young
People and Adults with Autism Spectrum Disorders. A.
J. Russell*!, D. Mataix-Cols', A. Jassi2, M. Fullana’, H.
Mack?, K. Johnston' and D. G. Murphy?, (1)Kings
College London, Institute of Psychiatry, (2)South
London and Maudsley NHS Foundation Trust,

(3)Starship Hospital, (4)Institute of Psychiatry, King's
College London

Background: Anxiety disorders, particularly Obsessive
Compulsive Disorder (OCD), are commonly reported in young
people and adults with Autism Spectrum Disorders (ASD).
Psychological treatment has been shown to be effective in
treating OCD in the general population but little is known about
its effectiveness for people with ASD. A pilot study of Cognitive
Behaviour Therapy (CBT) for OCD adapted for adults with ASD
showed promising results and suggested that

a randomised controlled trial of this intervention was merited.

Objectives: To conduct a systematic treatment study of CBT
for OCD in young people and adults with ASD.

Methods: Participants were young people (age 14 and older)
and adults with ASD and co-morbid OCD who were randomly
allocated to 1 of 2 treatments (1)Manualised CBT for OCD
adapted for people with ASD (CBT) and (2) Anxiety
Management (AM). Treatments were matched with respect to
therapist contact and duration. The primary outcome measure
was the total severity rating on the Yale Brown Obsessive
Compulsive Scale (Y-BOCS) which was clinician administered
blind to treatment group. Informant and self-report symptom
measures were also obtained. Follow-up ratings were made at
1, 3, 6 and 12 month post treatment.

Results: 46 people were randomised to treatment with 20
treatment completers in each group. There was a significant
effect of treatment on the primary outcome measure but not of
treatment group. Treatment effect sizes on the primary
outcome measures were large and could be considered
clinically meaningful in the CBT group (.88-1.15) and medium in
the AM group (0.6). Forty five % of the CBT group were classed
as treatment responders compared with 20% in the AM group.
Those with mild symptom severity responded well to

AM. Aimost 40% of people in the AM group opted to try the
experimental treatment at 1 month follow-up which differed
significantly from the proportion of people in the CBT

group choosing to try the other treatment. Secondary analyses
indicate that AM might augment the effects of later CBT. None
of the variables predicted to be moderating factors (Theory of
mind, Verbal and planning abilities and scores on the Autism
Diagnostic Observation Schedule) were associated with
treatment outcome.

Conclusions: Psychological treatment in the form of cognitive
and behavioural therapies are effective in treating co-morbid
OCD in people with ASD. Further investigations should seek to
refine treatment protocols to consider the precise adaptations



to conventional psychological treatment which are most
effective for this group.

108.007 Results of a Group Comparison Study of the Joint
Attention Mediated Learning Early Intervention for
Toddlers with Autism Spectrum Disorders. H. Schertz*!,
S. Odom? and K. Baggett®, (1)/Indiana University,
(2)University of North Carolina, (3)University of Kansas

Background:

Findings from a small randomized group study of the Joint
Attention Mediated Learning (JAML) intervention for toddlers
with high risk for autism spectrum disorders (ASD) are
presented. JAML is a developmentally ordered parent-
mediated intervention to promote preverbal social
communication for toddlers with ASD. This research was
funded by Autism Speaks.

Objectives:

To conduct a preliminary assessment of JAML's effects on
toddlers’ demonstration of joint attention in parent-child
interaction and on receptive and expressive language
measures.

Methods:

Participants: 24 parents and their toddlers with high risk for
ASD were recruited with eligibility determined by failure on the
M-CHAT questionnaire and follow-up interview.

Research procedures: Participants were evenly divided
between randomly assigned intervention and control
conditions. Eleven intervention and twelve control participants
completed the study. Assessment data and video of parent-
child interaction were gathered in three pre-intervention and
three post-intervention sessions and additional video data were
collected in 4- and 8-week follow-up sessions.

Intervention procedures: Intervention Coordinators met
weekly with parents to provide guidance on promoting the
current targeted outcome focusing on faces (FF), turn-taking
(TT), responding to joint attention (RJA), or initiating joint
attention IJA), in order) through five mediated learning
principles: focusing, organizing and planning, encouraging,
giving meaning, and expanding. Parents were asked to
facilitate daily planned and incidental JAML-focused interaction
with their toddlers. Videos of parent-child interaction, recorded
weekly, were used for parent reflection at weekly sessions.
New targeted outcomes were illustrated with video examples
and parents reviewed print materials and video examples of

other parents promoting the targeted outcome using one of five
mediated learning principles.

Results:

A hierarchical linear model (HLM) was used to estimate the
effects of change over time and intervention between the
randomly assigned intervention and control groups. Measures
were the number of observations for each of the four targeted
outcomes: FF, TT, RJA, and IJA from 10-minute videos of
parent-child interaction taken from the pre-intervention, post-
intervention, and follow-up sessions. A strong response to the
intervention was shown for FF and RJA. Group differences for
TT and IJA in this small sample were not statistically significant.

An HLM analysis of the Mullen and Vineland assessments
showed interaction effects for the Vineland Expressive V-Score
by time and treatment and the Mullen Receptive Language by
treatment and time, (all F > 4.6, all p<.05). In all cases the
change in the treatment group was significant, but the change
in the control group was not.

Conclusions:

Findings support the viability of the JAML intervention for
toddlers with early signs of ASD and their families. The
intervention builds on theoretical precursors (FF and TT) to
promote engagement in joint attention, a known precursor of
verbal forms of social communication. JAML promotes
preverbal social communication learning from within the parent-
child relationship and is integrated within planned and routine
activities, targeting approximately 30 minutes of focused
interaction daily. It requires professional and parent conceptual
clarity on JAML's content (current phase of intervention) and
process (mediated learning) components, which are defined
and illustrated in JAML materials.

108.008 A Randomized Controlled Double-Blind Trial of N-
Acetylcysteine In Children with Autism. A.Y. Hardan™",
L. K. Fung?, R. A. Libove!, T. V. Obukhanych’, S. Nair?,
T. W. Frazier3, L. Herzenberg! and R. Tirouvanziam?,
(1)Stanford University School of Medicine, (2)Stanford
University, (3)Cleveland Clinic

Background:

Causes of autism remain elusive yet clearly combine genetic,
developmental, and environmental factors. Several
neurobiologic models have recently been proposed including
the existence of a glutamatergic dysfunction and excessive
oxidative stress. These models have sparked hope for the



development of targeted therapeutic agents leading to disease-
specific interventions.

Objectives:

The goal of this study was to conduct a double-blind
randomized controlled 12-week trial of N-acetylcysteine (NAC),
a glutamatergic modulator and an antioxidant known to replete
glutathione, in children with autism. Specific aims were to
assess the tolerability of NAC and its effectiveness in the
treatment of behavioral deficits in children with autism.

Methods:

The present investigation is a 12-week, double-blind
randomized, placebo-controlled study of NAC in children with
autistic disorder who are between the ages of 3 and 12 years.
Randomization was based on age and gender. Subjects
randomized to the active drug were initiated at the dose of 900
mg every day for the first 4 weeks, then 900 mg twice daily for
4 weeks and 900 mg three times daily for 4 weeks. If subjects
could not tolerate a specific dose, s/he would be maintained at
the lowest tolerated dose. Subjects were evaluated at
baseline, week 4, week 8 and week 12. The Aberrant Behavior
Checklist (ABC), the Clinical Global Rating Scale (CGRS), and
a side effects rating scale were obtained in each visit. Other
clinical measures, including the Repetitive Behavior Scale-
Revised (RBS-R) and the Social Responsiveness Scale (SRS),
were also obtained at baseline and at the end of the trial at
week 12. Analyses were completed using a mixed effects
regression model.

Results:

Thirty-three subjects representing 31 males and 2 females
were included in the study. When examining all randomized
participants, improvement with NAC was observed compared to
placebo on the irritability subscale of the ABC (F(3,75)=5.25,
p=.002) beginning in week 4 and continuing through the end of
the study. The same pattern was present for ABC-Total Scores
(F(3,75)=3.11, p=.031). NAC treatment improved
stereotypic/repetitive behavior on the ABC (ABC-Stereotypy
F(3,76)=2.87, p=.042), but these reductions were no longer
significant when ABC-irritability was included as a time-varying
covariate. In spite of limited scaling and sensitivity of the CGI-
S, there was a trend toward improvements in global severity
across the study (F(3,75)=2.47, p=.068). Improvements with
NAC were observed on RBS-R and SRS but differences with
placebo did not reach statistical significance. Minimal side
effects were encountered with mild gastro-intestinal symptoms
being reported.

Conclusions:

This preliminary randomized, placebo-controlled, double-blind
trial provides the first evidence in the usefulness of NAC in
treating irritability and disruptive behaviors in children with
autism. While benefits are being observed in associated
behaviors, it remains unclear if NAC is beneficial in treating the
core features of autism. Although this current report has shown
substantial magnitude of desirable effects, these data have to
be used with caution as it represents a preliminary analysis of a
relatively small study. Replication of these data in a larger
study is warranted to confirm these findings.
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109.001 Gesture and Autism: Functional Relationships to Both
Motor Skills and Autistic Symptomotology. K. Sullivan*,
J. Gerdts? and R. A. Bernier?, (1), (2)University of
Washington

Background: Researchers have taken several different
behavioral approaches to examine deficits in imitation and
gesture. For example, some suggest that impairments in motor
skills underlie imitative and gestural deficits in autism spectrum
disorders (ASD) and have examined motor abilities related to
coordination, speed, balance, and abnormal gait.
Complimentary neurological data is also available that supports
motor skills deficits in ASD. Dewey and colleagues (2007) and
Dziuk and colleagues (2007), however, provide evidence that
gestural deficits in children with ASD are not solely attributable
to these isolated deficits in motor coordination skills. Instead,
they suggest that such gestural deficits may be better
explained through their functional relationship with associated
social, communicative, and behavioral impairments (Dziuk et
al., 2007).

Objectives: The purpose of the current study is to examine the
relationship between motor skills and autism symptom severity
on the gesture use of children with ASD.

Methods: The current sample consists of 1191 children
diagnosed with ASD (M CA = 8 years, 10 months; SD = 40.90,
range 4 years, 0 months-17 years, 11 months; 1031 M, 160F)
who participated in the Simons Simplex Collection (data
release 10; SFARI.org). Participants met ASD criteria on the
ADI-R and ADOS-WPS as well as strict DSM-IV criteria by an
experienced clinician. Parent report and observational
measures of gesture use (ADI-R and ADOS), parent report of



symptom severity (Social Responsiveness Scale (SRS)), and
an observational measure of motor skills (Purdue Pegboard
Test) were collected. To test the competing hypotheses that
gesture use in ASD is driven by motor impairment or social
impairment a median split was created for both variables: the
overall SRS T score and the dominant hand score of the
Purdue Pegboard test. Current gesture use was represented by
averaging the gesture item from the ADOS-WPS (#A8 on
Modules 1 and 2; #A9 on Modules 3 and 4) and the ADI-R
“current” gesture item (#45).

Results: In the sample of children, the main effect of social
impairment was significant F(1,15.74)=40.70, p<.001. This
indicates that participants with greater social impairment had
significantly lower gesture use (M=70.79, SD=8.28) than
participants with less social impairment (M=87.93, SD=2.75), a
medium effect size (partial n2=.033). The main effect of
dominant hand performance on the Purdue Pegboard Test was
not significant, F(1,0.29) = 0.74, p=0.39, thus the overall
gesture use of high and low motor skills performers were
similar.

Conclusions: The preliminary findings in the current sample
support the theory that gesture deficits in autism may be part of
more global impairments related to ASD (e.g. social,
communicative, and behavioral) than to specific deficits in
motor skills coordination. This information may be useful when
developing comprehensive intervention programs that target
social communication in children with ASD. For example,
treatment programs addressing symptom severity in ASD may
be more effective than motor skills training to promote the
integration of gesture use with spoken language.

109.002 Onset Patterns: Correspondence Between Home
Video and Parent Report. S. Ozonoff*!, A. M. losif?, G.
S. Young?, S. Hepburn4, M. R. Thompson3, C. Colombié,
E. Werner’, S. Goldring', F. Baguio®, I. Cook' and S. J.
Rogers!, (1)UC Davis MIND Institute, (2)UC Davis,
(3)UC Davis M.I.N.D. Institute, (4)University of Colorado
Denver, Anscutz Medical Campus, (5)Boston University,
(6)University of Michigan, (7)Penn State University

Background:
The onset of behavioral signs of autism is thought to occur in
two patterns, an early onset and a regressive course. Recently,

significant concerns about this two-category onset classification
have been raised.

Objectives:

To compare two methods of defining onset, parent report and
coded home video, and examine the number of categories that
best describe onset.

Methods:

Participants were children with Autistic Disorder (n=52) and
typical development (n=23). Home movies from 6 through 24
months were collected (n=3199 segments). Four social-
communication behaviors were coded: looks at people, smiles
at people, language (e.g., simple babble, complex babble,
words, and phrases), and joint attention. These were combined
into a composite score reflecting social-communication
frequency per minute. Individual trajectories of social-
communication from 6 to 24 months were grouped into
interpretable classes using latent class modeling.

Results:

Bayesian Information Criteria were used to select the number
of trajectories that best fit the data. There was strong support
from coded home video for 3 onset trajectories. The first "early
onset" trajectory (n = 20) displayed low rates of social-
communication behavior at all ages. The second "regression”
trajectory (n = 20) displayed high levels of social-
communication behavior early in life and significantly declined
over time. The third "plateau” trajectory (n = 12) was similar to
the typical children early in life but did not progress as
expected. There was no support for a mixed (early signs +
regression) trajectory.

Conclusions:

This work suggests that traditional two-group models for
classifying onset are insufficient to describe all the patterns in
which symptoms emerge. It also raises significant concerns
about the methods used to classify onset for research
purposes.

The ADI-R was used to create parent-report onset types.
Given the lack of support from the trajectory analyses for a
mixed onset group, participants with this parent-reported
pattern were collapsed with those whose parents reported
regression alone. This resulted in three categories of parent-
reported onset: PR_Early Onset (n = 18), PR_Regression (n =
24), and PR_Plateau (n = 10).

There was poor correspondence between parent report and
home video classifications (kappa = .11, p =.30). Only 9 of 20



participants whose home video displayed clear evidence of a
major decline in social-communication behavior were reported
to have had a regression by parents. Only 8 of 20 participants
with evidence of early delays in social-communication on video
were reported to demonstrate an early onset pattern by
parents. Of the 10 whose parents described a plateau, only 3
had home video consistent with this pattern.

Onset was also classified using parent report, based on the
ADI-R. Four onset categories were defined: Early onset —
symptoms present in the first year of life and no skill loss;
Regression — no symptoms in the first year of life, followed by
loss of skills; Plateau — no symptoms in the first year and no
skill loss; Mixed — both symptoms in the first year and later skill
loss. The correspondence between these categories and those
derived from coded home movies was then examined.

109.003 Early Generalized Overgrowth In Boys with Autism. D.
Campbell**, L. Chen', F. Shic?, A. Klin3, J. Chang' and
K. Chawarska?, (1) Yale University, (2)Yale University
School of Medicine, (3)Marcus Autism Center,
Children's Healthcare of Atlanta & Emory School of
Medicine

Background: Reports of atypical head circumference (HC)
overgrowth in infants later diagnosed with autism resulted in
concerted efforts to identify factors responsible for brain
overgrowth and their association with etiology of autism. Thus
far, however, no mechanisms of HC overgrowth have been
identified. Moreover, considering several divergent reports, it is
also not clear whether this phenomenon is independent of
overall body growth and whether it is associated with specific
social or cognitive features.

Objectives: To examine the trajectory of early HC growth from
birth to 24 months in autism compared to control groups; to
assess whether HC growth in autism is independent of height
and weight growth during infancy; and to examine HC growth
patterns in relationship to social, verbal, cognitive, and adaptive
functioning levels.

Methods: We compared growth trajectories from birth to 24
months of boys with autistic disorder (N=64), pervasive
developmental disorder-not otherwise specified (PDD-NOS)
(N=34); non-autistic developmental delays (DD) (N=31); and
typically developing boys (TD) (N=55). Bayesian multi-level
growth curve models were used to analyze the growth
measurements. The effects were modeled as low-rank thin-
plate splines. Splines were chosen as they allow for fitting
diverse growth functions. Considering that the true forms of the
morphological growth functions are unknown, this controlled

flexibility in modeling was preferable. Estimated mean curves
for each group were calculated along with 95% credible bands.
After models were fit for HC, height, and weight individually,
principal components analysis was used to generate
combinations of the three variables that could be meaningful in
explaining trends seen in the sample. Measures derived from
principal component scores were modeled in the same way as
HC, height, and weight.

Results: Growth curve modeling suggests that by 4.8 months of
age (p=.05), boys with autism were significantly longer than TD
controls; by 9.5 months (p=.05), had larger head
circumferences; and by 11.4 months (p=.05), they weighed
more. None of the other clinical groups showed a similar
overgrowth pattern. In the autism group, boys who were in the
top 10% of overall physical size between 6 and 12 months of
age exhibited greater severity of social deficits (p=.009) and
lower adaptive functioning (p=.034).

Conclusions: While boys with autism experience accelerated
HC growth rate in the first year of life, this phenomenon reflects
a generalized process affecting other morphological features
including height and weight. Presence of more severe
symptoms and lower adaptive functioning in the boys with the
most extreme overgrowth suggests a possible link between
factors involved in the atypical physical growth and the severity
of social impairment in autism. When considering potential
underlying mechanisms for enlarged total brain volume and
acceleration of head circumference growth in autism, most
researchers to date have focused on factors affecting neuronal
development. However, considering the present findings,
efforts should be advanced to examine factors responsible for
the entire constellation of neural and non-neural growth-related
phenotypic traits as it is possible that these two phenomena
share common etiology.

109.004 Behavioral Signs of Autism In Premature Infants:
Findings From the Autism Observation Scale for Infants
and Autism Diagnostic Observation Schedule. C.
Roncadin*!, S. Jilderda', J. Brian2, W. Roberts?, |. M.
Smith?, S. E. Bryson?, A. Niccols?, P. Szatmaris, T.
Vaillancourts and L. Zwaigenbaum?, (1)Peel Children's
Centre, (2)Holland Bloorview Kids Rehabilitation
Hospital, (3)Dalhousie University/IWK Health Centre,
(4)Hamilton Health Sciences Centre, (5)Offord Centre
for Child Studies, McMaster University, (6)University of
Ottawa, (7)University of Alberta

Background: The Autism Observation Scale for Infants (AOSI)
is a direct rather than parent report measure of early signs of
autism spectrum disorder (ASD). It reliably distinguishes infant



siblings who are later diagnosed with ASD from both non-ASD
siblings and controls with no family history of ASD. Premature
infants are also at increased risk for ASD. We previously found
that 12-month AOSI scores of premature infants were similar to
those of infant siblings later diagnosed with ASD (ASD-Sibling),
although the specific items contributing to total scores differed
between the groups.

Objectives: To evaluate group differences (Premature versus
ASD-Sibling versus Control) in AOSI scores at 18 months,
determine which AOSI items distinguish the ASD-Sibling group
from the Premature group, and examine whether, within each
group, 24-month ADOS scores are correlated with AOSI scores
at 12 and 18 months.

Methods: AOSI Total Scores (higher values indicate increasing
deviation) and Total Marker Counts (items with non-zero
scores) were computed at 12 and 18 months for 45 premature
infants (<37 weeks gestation; no ASD diagnosis at 24 months),
49 infant siblings with ASD (diagnosed by age 3 by
experienced clinicians blind to prior study data, based on the
ADI-R, ADOS, and clinical judgment using DSM-IV criteria),
and 75 control infants (none with ASD). All participants also
completed the ADOS (Module 1) at 24 months.

Results: Kruskal-Wallis tests were significant for 18-month
AOSI Total Score (H2,169) = 44.88, p<.001) and Total Marker
Count (Hiz171) = 49.74, p<.001). All groups differed on both Total
Score and Total Marker Count (ASD-
Sibling>Premature>Control). Compared to the Premature and
Control groups, the ASD-Sibling group tended to have
inconsistent response to name, decreased social babbling,
inconsistent eye contact, extreme reactivity, and difficulty with
transitions, the last three items of which were also more
prevalent in the ASD-Sibling group at 12 months. In the
Premature and Control groups, 12-month AOSI Total Score
was correlated with 24-month ADOS Total Score (.45 and .32,
respectively); 18-month AOSI Total Score was uncorrelated
with the other two scores. ADOS scores ranged from 0-13 in
the Premature group (4 were above the Autism cut-off and 10
were above the ASD cut-off), while scores ranged from 0-10 in
the Control group (2 were above the ASD cut-off). By contrast,
AOSI and ADOS scores were inter-correlated (.41-.64) in the
ASD-Sibling group.

Conclusions: At 18 months, premature infants have more
elevated AOSI scores than controls, although not as high as
siblings with ASD. Importantly, there are specific AOSI items
that distinguish siblings with ASD from premature infants and
controls, suggesting that these markers may be more predictive

of ASD. The correlation findings may indicate that the AOSl is a
more effective ASD screening tool at 12 months than at 18
months when used with clinical populations other than infant
siblings. We plan to ascertain diagnostic outcomes at age 3 in
our premature group, particularly because over 30% scored
above the ASD cut-off on the 24-month ADOS, in order to
appraise how well the AOSI identifies premature infants with
ASD.

109.005 Quantitative Autism Traits In First Degree Relatives of
Children with ASD. W. De la Marche*!, I. L. J. Noens?,
J. Luts?, E. M. Scholte3, S. Van Huffel2 and J. Steyaert?,
(1)UPC-K.U.Leuven, campus Gasthuisberg,
(2)K.U.Leuven, (3)Universiteit Leiden, (4)University
Hospital Maastricht

Background:

Autism spectrum disorders (ASD) are highly heritable.
Relatives of individuals with ASD can share a part of the
symptoms, without developing the full disorder. Autism
symptoms are also present in individuals from the general
population. Recent research has focused on the presence of
quantitative autism traits (QAT) measured by questionnaires in
parents and siblings of children with ASD, compared to QAT in
the general population. Results are inconclusive however, on
whether unaffected relatives have higher levels of QAT or not.
This might be due to differences in research populations, since
behavioral data as well as molecular genetic research suggest
that the genetic etiology of ASD is different in multiplex (MPX)
and simplex (SPX) families.

Objectives:

1) To assess if siblings and parents of children with ASD show
more QAT than general population controls; and 2) to assess if
relatives from MPX families show more QAT than relatives from
SPX families.

Methods:

We compared 117 unaffected siblings (39 boys, 78 girls) with
280 general population control children (100 boys, 180 girls) on
the presence of QAT using the Social Responsiveness Scale
(SRS), filled out by the parents. 276 parents with at least one
child with ASD (132 fathers, 143 mothers) were also compared
with 595 adults from the general population (300 men, 295
women), using the adult partner-report version of this
questionnaire. Mixed models were constructed to analyze the
effect of group (relatives vs. controls) and family type (MPX vs.



SPX) on SRS scores, accounting for age, gender and family of
origin.

Results:

Mean SRS scores for siblings, control children, parents and
control adults were 25.4, 26.6, 33.7 and 32.9 respectively,
compared to 98.0 and 88.8 for children and adults with ASD.
There appeared to be no statistically significant difference in
total SRS scores between unaffected siblings and general
population control children, nor between mothers of children
with ASD and women from the general population. Only fathers
of children with ASD expressed higher levels of QAT compared
to controls. In neither siblings nor parents we could detect a
statistically significant difference in SRS scores between SPX
and MPX families.

Conclusions:

These results do not support the theory of differential (genetic)
etiology in multiplex and simplex families, nor are they in favor
of the hypothesis that unaffected relatives (except fathers)
express potential genetic risk factors for ASD. We argue that it
is important in future studies to give adequate information
about the diagnostic status of the relatives that are focus of the
research question, since this might explain the inconsistencies
between research results. Further genetic and phenotypic
research is really needed to elucidate the hypothetical
difference between SPX and MPX families, if there is one, and
on how to define the difference.

109.006 Evidence That Phenotypic Variation In Individuals with
ASD Is Associated with Behavior Profiles In Nuclear
Family Members. E. Robinson*!, A. Duda, N. Coggins?,
R. Droms?, M. Galdston?, A. Gates?, S. Kleinfelder?, J.
A. Lomibao?, R. J. Luyster?, D. Stein4, R. TravoltaZ, B.
Winklosky? and S. L. Santangelo?, (1)Harvard School of
Public Health, (2)Psychiatric and Neurodevelopmental
Genetics Unit, Center for Human Genetic Research,
Massachusetts General Hospital, (3)Harvard Medical
School/Children’s Hospital Boston, (4)Childrens Hospital
Boston

Background: Although autism spectrum disorder (ASD)
diagnoses are qualitative, a number of behavioral domains
characteristic of the condition can be assessed quantitatively.
Two of the most common are a) autistic traits, those behaviors
that reflect social impairment, communication impairment, and
restricted and repetitive behaviors and interests and b)
functional status or adaptive behavior, a measure of limitation
in daily activities. Studies have long suggested that the family

members of individuals with ASD (probands) manifest a greater
number of autistic traits than expected in the general
population. However, the degree to which variation in family
traits is related to variation in proband traits is less clear.
Similarly, there is little information regarding the expected
correlation between the functional status of probands and
functional status in their unaffected family members.

Objectives: To our knowledge, this is the first analysis to
investigate the relationship between multi-domain phenotypic
variation in probands and behavioral variation in their relatives.
The purpose of this study was to evaluate whether a) autistic
traits in parents and unaffected siblings and b) functional status
in unaffected siblings are related to proband variation in the
same characteristics.

Methods: This analysis employed data from the Autism
Consortium (AC) funded Phenotypic and Genetic Factors in
ASD Study, which recruited over 500 families from 5 clinical
sites and the community over three years. Autistic traits were
measured using the parent Social Responsiveness Scale
(SRS) in probands and their siblings; the adult SRS was
employed for parents. Functional status was assessed with the
Vineland Scales of Adaptive Behavior, administered by a
trained clinical interviewer. The association between family
members was assessed through bivariate correlations and
multiple linear regressions which conditioned on sex and age of
the proband.

Results: The SRS correlations between all family members are
shown in Table 1. The significant, positive correlations between
parents and probands suggest that parent traits are related to
phenotypic severity in offspring with diagnosed ASD. Significant
correlations between parents suggest assortative mating. Al
familial SRS associations remained significant after adjustment
for age, sex, and proband functional status. Proband and
unaffected sibling functional status were significantly
associated (p=0.003). A one unit increase in proband functional
status scores predicted a 0.25 point increase in that of their
unaffected sibling.

Conclusions: These preliminary analyses of the AC study
phenotyping data provide new insights into ASD familial
relationships. Given evidence that autistic traits in family
members of probands are related to case severity, family
characteristics may be useful in future efforts to identify
subgroups of affected individuals. Further, this study suggests
that similarity within ASD families is not limited to autistic traits.
Siblings of probands with adaptive behavior impairments are
more likely to experience functional limitations themselves,



suggesting developmental monitoring may be even more
warranted in the siblings of individuals with severe ASD.

1. SRS Total Score Correlations

Proband UA Sib Mom
1
n=140, r=0.24 (
p=0.005) 1
n=115, r=0.32
n=203, r=0.15 (p=0.03) (p=0.0004) 1
n=111, r=0.35 n=260, r=0.30
n=199, r=0.24 (p=0.001) (p=0.0002) (p<0.0001)

109.007 A Sparse Panel of Biomarkers In Blood Distinguishes
Children with Autism Spectrum Disorder From Typically
Developing Children. S. Letendre*!, W. Thompson', D.
Rosario', L. Lopez', C. Carter!, M. Weinfeld', S.
Spendlove!, N. Schork?, E. Courchesne! and K. Pierce!,
(1)University of California, San Diego, (2) The Scripps
Translational Research Institute

Background: Despite being a clear neurobiological disorder, no
medical tests to detect autism in infants and toddlers exist.
Currently, the disorder is identified based solely on the
presence of clinical symptoms, and considerable expertise is
required to identify autism during the first 1-3 years of life.
Blood tests are routine in medical offices, and as such, hold
promise as a method to identify autism prior to the onset of
clinical symptoms. Evidence of an immune system dysfunction
in autism has risen rapidly to the research fore and markers
such as those in the interleukin family have been implicated in
autism. However, biomarkers may play different roles at
different times in development. For example, sFas and TNF-a
are involved in early brain development, although they are
commonly thought of as involved in immune function in the
mature brain. As such, it may be possible to develop a
combination of biomarkers that discriminates toddlers with an
autism spectrum disorder (ASD) from those that are typically
developing (TD) or developmentally delayed (DD).

Objectives: To determine if biomarker levels can accurately
classify toddlers with an ASD from those that are TD or DD
during the first 3 years of life.

Methods: Nine biomarkers (TNF-q, IL-6, IL-10, IP-10, sIL-6R,
sFas, VEGF, sVEGFR-1 and tPAI-1) were measured in the

blood plasma of two separate, independent samples of
toddlers. In sample 1, the training sample, 142 toddlers
between the ages of 12 and 48 months participated (49 ASD,
66 TD and 27 DD; mean age 23.5 months). In sample 2, the
test sample, 78 toddlers participated (39 ASD and 39 TD).
Usidmarkers were measured in duplicate using multiplex bead
suspension array assays with a Luminex 100 platform (Bio-
Rad, Hercules, CA). Classification and regression tree analyses
were performed on both the training and test samples. The
markers that most clearly discriminated between groups in the
training sample were used as predictor variables to classify
subjects in the test sample.

Results: The training sample identified that lower levels of IL-6
and TNF-a and higher levels of sFas discriminated ASD from
TD toddlers. Overall, the classifiers achieved 80% accuracy on
the training dataset. Using bootstrap methods and evaluating
the classifier on the the test set, the classification accuracy was
60%. The accuracy of prediction on the test dataset was 63%.
Using a permuation test, the classification accuracy was
significantly better than chance on the test dataset (p=0.004).

Conclusions: Abnormalities in biomarker profiles may signify
abnormal brain growth and function commonly found in autism
by disrupting the balance between the immune system, neural
growth factors, neural stem cells, and neurotransmitters in the

developing brain. Results indicate that it may be possible to

detect these abnormalities in blood and to develop a simple
and inexpensive early diagnostic test for ASD.

109.008 Inherited ASD Susceptibility In Never-Diagnosed
Females: Implications for Intergenerational
Transmission, Gender Ratio, and the Diagnosis of
Autism. J. N. Constantino*! and P. A. Law?,
(1)Washington University School of Medicine,
(2)Kennedy Krieger Institute

Background: Traditional diagnostic paradigms for social-
communicative impairment result in the most severe 1.4% of
the male population distribution being categorized as having an
Autism Spectrum Disorder (ASD) in childhood. The same
paradigms result in only the most severe 0.5% of the female
population distribution being categorized as ASD.

Objectives: To ascertain the range of phenotypic severity that
encompasses inherited ASD symptomatology among females,
and to explore whether latent ASD susceptibilities are as likely
to be transmitted by undiagnosed sisters of individuals with
ASD as by their undiagnosed brothers.



Methods: We analyzed parent-report data on the autistic
symptomatology of siblings of children with ASD enrolled in a
national volunteer register (the Interactive Autism Network, IAN,
http://ianproject.org) to determine the range of standardized
cutoff scores over which prevalence among females (n=854)
represents a significant departure from general population
prevalence. Next we explored intergenerational transmission in
209 pedigrees of ASD-affected children in a longitudinal sibling
study at Washington University in St. Louis, specifically
addressing the question of whether ASD susceptibility
represented by clinical-level affectation status of uncles (full
biological male sibs of the parents) occurred more commonly in
maternal versus paternal lines. ASD status of uncles was
reported by parents of probands, operationalized by DSM-IV
diagnostic criterion endorsement, and confirmed by
standardized symptom severity ratings.

Results: When considering a series of standardized severity
cutoffs for designation of affectation status, prevalence among
female siblings of ASD probands significantly exceeded
general population prevalence through the 5" percentile cutoff.
Relative risk (RR) of sisters of ASD probands exceeding a 1st
percentile cutoff was 8.0 (eight times the general population
risk for girls); RR for exceeding the 5" percentile cutoff was 2.0
(p <.001); these figures are conservative given rater contrast
effects which tend to reduce severity scores of presumed-
unaffected siblings in ASD-affected families. With respect to
the pedigree data, 3.1 per cent of uncles of ASD probands
were reported to have clinical-level ASD symptomatology
(representing at least triple the general population prevalence
for ASD in adult males; p<.01)—this proportion was not
significantly different between paternal and maternal lineages.

Conclusions: Use of arbitrary, non-standardized cutoffs for
case designation (as occurs when using traditional diagnostic
assessments for ASD) results in marked underestimation of
ASD-related-susceptibilities in females and inflates estimation
of the male:female gender ratio for autism, which may, in part,
be explainable by a subtle shift (0.25 SD) in the population
distribution for social communicative impairments between
boys and girls. Undiagnosed mothers are at least as likely as
undiagnosed fathers to transmit to their offspring that aspect of
familial ASD susceptibility represented by affectation status of
their own siblings. These data warrant revisions to the manner
in which ASD-related susceptibility and symptomatology are
ascertained and characterized among females.

Animal Models & Cell Biology Program
110 Biomarkers, Cell Biology and Animal Models

110.001 1 Synaptic Causes for Autistic Regression: A Neural
Network Model. Y. S. Bonneh*!, S. Romani2, Y. Adini3
and M. Tsodyks?, (1)University of Haifa, (2) The
Weizmann Institute of Science, (3)Vision Research Inst.

Background: One of the most puzzling phenomena associated
with the autism spectrum disorder (ASD) is the high incidence
(15-40% reported) of a significant behavioral regression. In its
strongest form, a 2 or 3 years of apparently normal
development, terminate with a partial or full loss of speech,
receptive-language, social skills, visual recognition, and more.
Reversible regression on a short time scale was also reported,
i.e. large fluctuations in performance within short time periods.

The neural mechanisms involved in regression are currently
unknown. One important clue is the high incidence of epilepsy
or epileptiform activity found in children with ASD, although the

evidence for a link between epilepsies and regression is
inconclusive.

Objectives: to develop a simple neural-network model of
autistic regression at the synaptic and local network level.

Methods: We rely upon an existing recurrent network model
with short term synaptic depression, which implements a
memory completion network. The model produces a sharply
tuned response from a partial or noisy input and switches
rapidly into a bursting regime depending, for instance, on the
strength of the external input. We explored the regressive effect
of the bursting regime as a model for autistic regression.

Results: The model showed degraded memory completion
during the bursting regime. On a short term, this resulted in a
partial loss of the "weaker" memories which were fully
recovered when shifting out of the bursting regime. However,
long term bursting is expected to produce long-term damage
due to Hebbian synaptic changes that can only be recovered
by retraining. The model thus demonstrates that a reversible
short-term regression and a long-term regression could have
the same origin.

Conclusions: Autistic regression could be linked to the
frequently observed spiking or epileptic activity via a recurrent
network model that enters a bursting regime. The model
demonstrates several features that can inspire further
investigation.

110.002 2 Evaluation of Cytokine Expression In Cerebral
Cortex and Blood Plasma of Autistic Patients. M. C.
Mott*, F. Crespo, G. R. Fernandez, L. L. Sears, P. G.
Williams and M. F. Casanova, University of Louisville



Background: Autism is an idiopathic pervasive
neurodevelopmental disorder associated with an atypical
immunological response evidenced by an altered systemic
immunological profile and a neuroinflammatory process in the
CNS of autistic individuals. Cytokines are involved in the
regulation of inflammatory responses, and increased levels of
subsets of cytokines have been demonstrated in the PBMC,
sera, CSF, brain tissue and intracellularly in ASD patients.
Genotypic analysis of polymorphic sites in some cytokine
genes of autistic individuals has yielded significant results, but
the picture is still incomplete. Cytokine expression analyses in
autism should provide a better understanding of the potential
role of the immune system in this disease.

Objectives: The current study has two main objectives. The first
objective is to perform transcriptional profiling of a panel of
cytokine and chemokine genes in different regions of post-
mortem brain tissues of autistic subjects and controls. The

second objective is to perform translational profiling of a panel
of cytokine and chemokine genes in the blood plasma of
autistic subjects.

Methods: Post-mortem brain tissue samples were provided by
the Autism Tissue Program. After RNA extraction,
transcriptional profiling was performed by reverse transcription -
real time PCR in 5 cortical regions: BA 4, 9, 17, 22 and 46.
Blood plasma samples were provided by the Kosair Children’s
Hospital Pediatric Clinical Research Unit. Protein expression
analysis was performed using LUMINEX technology.

Results: Preliminary transcriptional analysis revealed that
cytokine (TNFa, IL-6, TGFp1, IL-1B), and chemokine (IL-8)
transcripts were increased in all brain regions (especially BA
46, dorsolateral prefrontal cortex) except BA 22 (superior
temporal gyrus/Wernicke’s area) in autism as compared with
controls. Preliminary plasma analysis revealed an altered
expression of cytokine and chemokine regulation systemically
in autistic patients when compared to literature values for
controls.

Conclusions: This study reveals an up-regulation of cytokine
and chemokine expression in autism in various cortical regions
and an altered expression of these proteins systemically. The

current data suggest a heterogeneous regulation of cytokine

gene transcription in the cerebral cortex of autistic patients,

where different brain regions show a differential cytokine

transcription profile. Additionally, this data suggests an atypical
expression of cytokines in blood plasma of autistic individuals.

110.003 3 Brain Region-Specific Decrease In the Activity of
Protein Kinase C, and Increase In Activated MAP

Kinases In Regressive Autism. V. Chauhan*, L. Ji and
A. Chauhan, NYS Institute for Basic Research in
Developmental Disabilities

Background: Autism is a severe neurodevelopmental disorder
that is characterized by impaired language, communication and
social skills. In regressive autism, children first show sign of
normal social and language development but eventually lose
these skills and develop autistic behavior. Calcium and
phospholipid-dependent protein kinase C (PKC) and mitogen-
activated protein (MAP)-kinases are involved in receptor-
coupled signal transduction, and participate in neuronal
functions, gene expression, memory, and cell differentiation.

Objectives: The aim of this study was to compare the activity
of PKC and the levels of activated MAP-kinases, namely c-jun
N-terminal kinase (JNK), MAPK/extracellular signal-regulated
kinase-1 (MEK 1) and P38 kinase in postmortem brain tissue
samples from individuals with regressive autism, autistic
subjects without clinical history of regression, and age-matched
control subjects.

Methods: The postmortem frozen brain regions, i.e.,
cerebellum, and cortices from frontal, temporal, parietal and
occipital regions of brains from autism and control subjects

were obtained from NICHD Brain and Tissue bank for
Developmental Disorders at the University of Maryland. The

tissues were homogenized (10% wi/v) in cold buffer containing

50 mM Tris-HCI (pH 7.4), 8.5% sucrose, 2 mM EDTA, 10 mM

b-mercaptoethanol and protease inhibitor cocktail in a Downs

homogenizer with 5 strokes at 4 °C. The protein concentration

was assayed by the Bradford method. Activity of PKC and the

levels of MAP kinases (JNK, MEK 1 and P38) were measured
by enzyme linked-immunosorbent assay Kkits.

Results: The activity of PKC was significantly decreased in the
frontal cortex of individuals with regressive autism compared to
developmentally normal subjects and autistic individuals
without regression. Such changes were not observed in
temporal cortex, parietal and occipital cortices and cerebellum
in subjects with regressive autism. Further studies in the
frontal cortex showed that the levels of non-phosphorylated
forms of MAP kinases (JNK, MEK 1 and P38) were not affected
in individuals with regressive and non-regressive autism.
However, the levels of activated forms of these MAP kinases,
i.e., their phosphorylated forms were increased in regressive
autism. It is known that activated MAP kinases are increased
under oxidative stress conditions.

Conclusions: These results suggest that regression in autism
may in part, be associated with oxidative stress and altered



PKC-mediated phosphorylation of proteins involved in cell
signaling.

110.004 4 Up-Regulation of Ras/Raf/[ERK1/2 Signaling In the
Frontal Cortex of Autistic Subjects and BTBR Mice. H.
Zou*', K. Yang', A. Sheikh’, M. Malik2, G. Y. Wen', K.
Chadman', Y. Yud, W. T. Brown' and X. Li*, (1)New
York State Institute for Basic Research in
Developmental Disabilities, (2)New York State Institute
for Basic Research in Developmental Disabilities,
(3)Southern Medical University

Background: Autism is a neurodevelopmental disorder
characterized by impairments in social interaction, verbal
communication and repetitive behaviors. BTBR mice are a
model for understanding mechanisms that may be responsible
for the pathogenesis of autism, since they exhibit many autism-
like behaviors. A number of studies have shown that the
Ras/Raf/ERK1/2 signaling pathway plays important roles in the
genesis of neural progenitors, learning, and memory.
Ras/Raf/ERK1/2 and ERK5 have also been shown to have
death-promoting apoptotic roles in neural cells. Recent studies
have demonstrated a possible association between neural cell
death and autism. In addition, two recent studies reported that
a deletion of a locus on chromosome 16, which included the
MAPK3 gene that encodes ERK1, is associated with autism.
We thus hypothesized that Ras/Raf/ERK1/2 signaling and
ERKS could be abnormally regulated in the brain of autistic
subjects and the abnormality could be modeled in BTBR mice.

Objectives: The aim of this study is to determine how
Ras/Raf/ERK1/2 signaling pathway is regulated in the brain of
both autistic subjects and BTBR mice.

Methods:

Frozen human brain tissues of six autistic subjects (mean age
8.3 £ 3.8 years) and six age-matched normal subjects (mean
age 8 £ 3.7 years) were obtained from the NICHD Brain and
Tissue Bank for Developmental Disorders. Donors with autism
fit the diagnostic criteria of the Diagnostic and Statistical
Manual-1V, as confirmed by the Autism Diagnostic Interview-
Revised. Six female BTBR T+tfJ (BTBR) and six B6 were
obtained from Jackson Laboratories (Bar Harbor, ME). All
procedures were conducted in compliance with the NIH
Guidelines for the Care and Use of Laboratory Animals. In this
study, Western Blot Analyses were used to detect the protein
expression and activity levels of Ras, A-Raf, B-Raf, C-Raf,
MEK1/2 and ERK1/2. Immunohistochemistry studies were
carried out to determine the protein expression and
phosphorylation of MEK1/2. Enzyme-linked Immunosorbent

Assay (Elisa) was carried out to determine the activity level of
ERK1/2.

Results:

We show that expression of Ras protein was significantly
elevated in the frontal cortex of autistic subjects and BTBR
mice. C-Raf phosphorylation, as well as both B-Raf and C-Raf
phosphorylation were increased correspondently in autistic
subjects and BTBR mice. ERK1/2 and ERK5 protein
expression were significantly up-regulated in autistic frontal
cortex, and the kinase activities of MEK1/2 and ERK1/2 were
found to be increased in the frontal cortex of BTBR mice. These
results suggest that Ras/Raf/[ERK1/2 signaling activities are up-
regulated in the frontal cortex of autistic subjects and BTBR
mice as compared with their controls. Furthermore, we also
examined the Ras/Raf/[ERK1/2 pathway in the cerebellum of
autistic subjects and BTBR mice. We did not detect significant
changes in the protein expression and activities of MEK1/2 and
ERK1/2 in autistic cerebellum, as well as in the cerebellum of
BTBR mice, which indicates that this pathways is not
abnormally regulated in the cerebellum of autistic subjects and
BTBR mice.

Conclusions:

Our findings suggest that up-regulated Ras/Raf/ERK1/2
signaling and ERKS5 activities in the frontal cortex could be one
of the cellular mechanisms responsible for the autism
phenotype.

110.005 5 Up-Regulation of a-Catenin In the Glial Cells of
Autistic Brain and Its Possible Effect on Glial Cell
Development and Functions. A. Sheikh*!, X. Li', Z.
Taugeer!, M. Malik?, A. Nagori', G. Y. Wen'and W. T.
Brown', (1)New York State Institute for Basic Research
in Developmental Disabilities, (2)New York State
Institute for Basic Research in Developmental
Disabilities

Background:

Autism is a neurodevelopmental disorder characterized by
impairments in social interaction, verbal communication and
repetitive behaviors. Recent studies suggest that one of the
major pathways to the pathogenesis of autism is reduced cell

migration. The cadherin family of transmembrane glycoproteins
plays an essential role in the initiation and stabilization of cell-
cell contacts, thus significantly involved in the regulation of cell

adhesion and migration. Classical cadherins, including E-
cadherin, bind to either 3-catenin or y-catenin (plakoglobin),
which links this complex to a-catenin. Without a-catenin, cells



do not associate tightly with each other despite the expression
of cadherins.

Objectives: The aim of this study is to determine whether
cadherins and catenins are altered in the autistic brain

Methods:

Frozen human brain tissues of six autistic subjects (mean age
8.3 + 3.8 years) and six age-matched normal subjects (mean
age 8 + 3.7 years) were obtained from the NICHD Brain and
Tissue Bank for Developmental Disorders. Donors with autism

fit the diagnostic criteria of the Diagnostic and Statistical
Manual-IV, as confirmed by the Autism Diagnostic Interview-
Revised. In this study, Western Blot Analyses and

Immunohistochemistry studies were used to detect the protein
expression levels of E-cadherin, P-cadherin, a-catenin and B-

catenin. Immunohistochemistry studies have also been used to

examine the morphology of neural glial cells.

Results:

With western blot analysis, we show that the expression of o-
catenin is significantly increased in both frontal cortex and
cerebellum of autistic brain as compared with the age-matched
controls. To further confirm this results, we carried out
immunohistochemistry studies. We detected that the increased
a-catenin expression is restricted in the glial cells of autistic
brain. We did not detect significant differences in the
expression of E-cadherin and P-cadherin between autistic and
control brains. The determination of B-catenin is not yet
completed. Since we found that a-catenin expression was
significantly increased in the glial cells of autistic brain, we
further examined whether glial cells in autistic brain are
different from the controls. Using anti-GFAP (glial fibrillary
acidic protein) antibody, our pilot study showed that the
branching of glial cells (astrocytes) in autistic brain is
significantly decreased as compared with the controls.

Conclusions:

Our findings suggest that the up-regulation of a-catenin in the
glial cells of autistic brain could affect the structure and function
of glial cells, which may contribute to the pathogenesis of
autism

110.006 6 Changes In Proteolytic Processing Lead to
Increased Pro-Brain-Derived Neurotrophic Factor Levels
In Fusiform Gyrus of Subjects with Autism. M.
Fahnestock™, K. L. Garcia', G. Yu!, B. Michalski’, D. J.
Garzon', V. S. Chiu', E. Tongiorgi2 and P. Szatmari?,

(1)McMaster University, (2)University of Trieste,
(3)Offord Centre for Child Studies, McMaster University

Background:

Recent genetic studies suggest defects in synaptic
development and plasticity may lead to autism. Brain-derived
neurotrophic factor (BDNF) is secreted at synapses in an
activity-dependent fashion and plays a critical role in
synaptogenesis, differentiation of excitatory and inhibitory
circuits, synaptic function and plasticity. BDNF is synthesized
as a large precursor, proBDNF, which can be processed into
either a truncated form or into mature BDNF, which is
neurotrophic. ProBDNF and mature BDNF have opposing
activities and roles in the brain, but truncated BDNF has
unknown biological activity. Previous studies reported
increased BDNF-immunoreactive protein in autism, although
neither the mechanism of this increase nor the responsible
BDNF protein isoform was investigated.

Objectives:

The purpose of this study was to compare BDNF mRNA and
protein isoforms in post mortem brain tissue from autism and
control subjects.

Methods:

Fusiform gyrus is a cortical area that has been implicated in
the impairments in face recognition and perception of autism.
We assayed BDNF mRNA using real-time RT-PCR in fusiform

gyrus from nine subjects with autism and fourteen control

samples. We assayed BDNF-immunoreactive protein by

ELISA and BDNF protein isoforms by Western blotting in
fusiform gyrus from nine subjects with autism and nine controls.

Results:

BDNF mRNA levels were unchanged in the autism group
compared to controls. However, BDNF-like immunoreactive
protein, as measured by ELISA, was increased in autism
samples compared to controls, in agreement with previous
studies. Western blotting revealed increased proBDNF,
reduced truncated BDNF and a trend towards increased mature
BDNF levels in autism samples compared to controls.

Conclusions:

Our data demonstrate that increased levels of BDNF-
immunoreactive protein in autism are not transcriptionally
driven. In contrast, increased proBDNF and reduced truncated
BDNF implicate defective processing of proBDNF to its



truncated form. This leads to distortion of the balance between

the three isoforms of BDNF which could lead to changes in
connectivity and synaptic plasticity and hence behavior. Our
results focus attention on defective proteolytic maturation as a
possible new mechanism for altered synaptic plasticity leading
to autism.

110.007 7 Dietary Choline Intake by Children with Autism Is
below the Recommended Dietary Reference Intake
(DRI) Established by the IOM. S. J. James*!, M. Pauly*,
S. Melnyk®, P. A. Stewart?, B. L. SChmIR’[Z Lemcke2
A. M. Reynolds?, C. A. MoIon4 C. Johh$d n°;

Clemons® and S. L. Hyman’, (1 UnvverSIty oé?rkanscs
for Medical Sciences, (2)University of Roche
(3)University of Colorado Denver, (4)Cincj

Children's Hospital Medical Center, (5)Liniversity of
Pittsburgh Medical Center, (6)EMVMES Capy1y
(7)University of Rochester School ¢f Medicine

Background: Choline is an essential dietary nutrient that is
required for normal neurodevelopment and is a precursor for

membrane phosphatidlycholine, neurotransmitter acetylcholine,

and the methyl donor betaine. Choline is important for normal
membrane signaling and integrity, synaptic plasticity, and is an
important precursor for maintenance of DNA methylation and

epigenetic regulation of gene expression. Inadequate intake of
choline has been associated with abnormal neurodevelopment,

increased anxiety, and inflammation in humans.

Objectives: To examine the dietary intake of nutrients
required for normal methylation and phosphatidylcholine
metabolism to determine whether nutritional deficits may be
related to low methylation capacity previously observed in
children with autism.

Methods: Five national sites (AR, NY, CO, OH and PA)

participated in data collection as part of the Autism Intervention

Research Network for Physical Health (AIR-P) study on Diet
and Nutrition in children with Autism. The cohort consisted of
127 children with autism between ages 2 to 11 who had
participated in the Autism Treatment Network (ATN) registry.
At each site, a three-day food record was completed by the
participant’s caregiver in order to obtain a snapshot of the
participant’s normal diet. The Nutrition Data System for
Research© (NDSR) software was used to analyze nutrient
content of foods. Macro and micronutrients from the diet

record, with and without supplements, were calculated from the

three-day record. The Dietary Reference Intakes (DRI)
determined by the Food and Nutrition Board of the IOM were

Dietary Reference Intake

used for the age-specific recommended dietary nutrient intake
for healthy children. For this study, the mean intakes of
choline, betaine, methionine, folate and B12 were calculated
based on each child’s food and supplement ingestion as
analyzed with the NDSR software.

Results: Using the age-adjusted DRI for choline
recommended by the IOM, 80% of the autistic children were
below recommended intake for choline and 40% consumed

less than 2/3 of the DRI. The age-specific choline intakes are
presented in the table below.

200 mg/day 179 + 8 mg/day
250 mg/day 196 £ 9 mg/day
375 mg/day 244 + 28 mg/day

The mean betaine intake among the children with autism was
114 mg/day. Although the DRI for betaine for children has not
been established, average intake in healthy adults is ~300
mg/day. Further, 38% of the autistic children had both choline
intake less than the DRI and betaine intake less than 100

mg/day. The mean dietary intake of folate, B12 and methionine

was above the DRI for these nutrients independent of
supplement use. Plasma levels of choline and betaine on a
subset of participants will be presented.

Conclusions: The low dietary intake of choline and betaine in

children with autism may contribute to reduced methylation
capacity in some children with autism.

Acknowledgements: This study was conducted at five sites
participating in the ATN and was funded by a cooperative
agreement from HRSA to Massachusetts General Hospital.

110.008 8 Distinct Profile of Glutamate, Leucine, and Polar
Neutral Amino Acids In Children with Autism Spectrum
Disorders. T.V. Obukhanych*, R. Tirouvanziam®, J.
Laval', P. A. Aronov2, R. A. Libove!, A. Goswami', K. J.
Parker!, R. O'Hara', L. Herzenberg', L. Herzenberg' and
A.Y. Hardan', (1)Stanford University School of
Medicine, (2)Stanford University

Background: Autism Spectrum Disorders (ASD) are
heterogeneous neurodevelopmental disorders of unknown
etiology affecting social, communication, cognitive, and
behavioral skills. Preliminary studies suggest that amino acid
(AA) balance in the brain may be implicated in the
pathophysiology of ASD.

Mean Intake of Children with ASD ( £

SE



Objectives: The goals of this study were: (i) to determine
whether children with ASD have altered levels of plasma AA
compared to neuro-typically developing (NT) children; (i) to
assess differences in developmental regulation of plasma AA

levels between children with ASD and NT children; (iii) to
examine correlations between plasma AA levels and clinical
features in children with ASD; and (iv) to determine whether

children with ASD can be distinguished from NT children based
on their plasma AA profile.

Methods: Twenty-seven children with ASD and 20 unrelated
age-matched NT children were recruited for this study. ASD
diagnosis was based on the Autism Diagnostic Interview-
Revised, the Autism Diagnostic Observation Schedule, and
expert clinical opinion. Behavioral characterization included the
Social Responsiveness Scale and the Sensory Profile
Questionnaire. Levels of 20 AA were measured in platelet-poor
plasma fraction prepared by dual centrifugation. A quantitative
liquid chromatography-mass spectrometry method based on
optimized AA separation and derivatization was used to ensure
increased sensitivity and reliability of AA measurements.

Results: After controlling for multiple comparisons, levels of
glutamine, threonine, asparagine, citrulline, serine, and tyrosine
(all of which are polar neutral AA), and of the essential AA
leucine were lower in the ASD group when compared to the
control group (P<.0025 for all). Glutamate was the only AA, for
which levels were slightly higher in the ASD group when
compared to the control group (P=.02), although the difference
did not reach statistical significance per our stringent statistical
criteria. A lack of the typical decrease of glutamate (and
aspartate) with age was found in the ASD group. In contrast, a
non-typical increase with age for isoleucine and lysine was
observed. Associations were identified between plasma levels
of glutamate, leucine, serine, and asparagine and clinical
features involving sensory deficits. Finally, glutamine levels
yielded high predictive values for discriminating between
children with ASD and NT children, either alone or in
combination with other polar neutral AA (area under the
receiver operating characteristics curve of .87 versus .92-.96,
P<.0001 for all).

Conclusions: Preliminary findings from this pilot study suggest
that children with ASD might have reduction in plasma levels of
most polar neutral AA as well as leucine. This AA profile
appears to distinguish ASD from NT subjects. Future studies,
including larger cohorts, are warranted to confirm these
findings.

110.009 9 Plasma Oxytocin and Vasopressin Concentrations
In Autism Spectrum Disorders. K. J. Parker*!, R. A.

Libove!, S. A. Hyde!, K. B. Hornbeak', K. W. Yuen', C.
S. Mich?, N. C. Ray?, S. S. Shen-Orr?, J. M. Phillips® and
A. Y. Hardan?, (1)Stanford University School of
Medicine, (2)Stanford University, (3)Stanford University
School of Medicine/Lucile Packard Children's Hospital

Background: The neuropeptides oxytocin and vasopressin are
critically involved in social behavior and social cognition in
animals. Impairments in social functioning are the defining,

core feature of autism spectrum disorders (ASD), but at
present, no widely applicable neurochemical markers with
diagnostic or prognostic utility have been identified. Preliminary
research using small study samples of mostly male participants
suggests that plasma oxytocin and vasopressin levels are
abnormal in individuals with ASD compared to typically
developing control individuals. Here we extend this initial work
to investigate plasma concentrations of both neuropeptides in a
large and well characterized case-control study cohort which
includes female subjects and siblings of individuals with ASD.

Objectives: The aims of this research were two-fold: (1) test
whether abnormalities in plasma neuropeptide levels were most
pronounced in children with ASD compared to typically
developing control children, and intermediate in their siblings,
consistent with the notion of a broader autism phenotype and
(2) test whether plasma neuropeptide levels were associated
with social functioning.

Methods: Participants included children with ASD (N=50 males
and 16 females), their siblings (N=36 males and 19 females),
and typically developing control children (N=29 males and 25

females) between 3 and 12 years of age. An extensive
behavioral phenotype battery was completed on all subjects.
Autism diagnosis was based on the Autism Diagnostic
Observation Schedule, Autism Diagnostic Interview-Revised,
and expert clinical opinion. Blood samples were collected from
all subjects and oxytocin and vasopressin concentrations were
subsequently quantified using commercially available enzyme
immunoassays after solid phase extraction.

Results: There was a significant difference in plasma oxytocin
concentrations between experimental groups (p=0.02).
Specifically, male children with ASD exhibited elevated plasma
oxytocin concentrations compared to male control children
(p=0.04). Oxytocin levels in male siblings were intermediate,
and did not differ from either group. No significant group
differences in plasma oxytocin levels were found for female
subjects, nor were any group differences observed for plasma
vasopressin concentrations. We performed sparse canonical
correlation analysis between neuropeptide levels and
behavioral phenotypes and identified a set of social variables



that were maximally correlated with neuropeptide levels in all
study subjects.

Conclusions: This research implicates a possible role for
oxytocin, but not vasopressin, as a neurochemical marker of
the social impairments in ASD. While our experimental findings
need to be replicated in a larger cohort of female subjects,
these preliminary findings suggest that a better understanding
of oxytocin biology may ultimately lead to improved diagnostic
and possibly therapeutic approaches for children with autism.

110.010 10 Absence of Cradling Bias In Autism Spectrum
Disorders. L. A. Pileggi*, S. Malcolm-Smith, M.
Robberts and K. Thomas, University of Cape Town

Background: Autism spectrum disorder (ASD) is a known
disorder of emotional relatedness — one in which ineffective
social skills and deficits in empathy are considered defining
features. With regards to ASD, researchers have generally

focused on deficits in higher-order aspects of empathy such as

Theory of Mind, but have relatively neglected more basic

difficulties with social reciprocity exhibited by these individuals.

More attention should be directed at deficits in the basic innate
capacity for one human being to relate to another. A well-

established social phenomenon, namely cradling bias (i.e., the

preference to cradle an infant to the left of the body midline) is

argued to be facilitated by a capacity for empathy. Previous

studies provide reason to suspect that this phenomenon taps
into innate, basic empathic processes of relating to and

bonding with another human being.

Objectives: Direct systematic observation was employed to
compare the occurrence of cradling bias in children diagnosed
with autism spectrum disorders (ASDs), typically developing
(TD) children, and mentally handicapped (MH) children.
Standardized tests were employed to determine the influence
of higher-order cognitive processes on cradling bias.

Methods: This study was a cross-sectional comparison of three
groups: an ASD, a MH, and a TD group. Twenty ASD and 20
TD children, aged 5-15, and 16 MH children, aged 7-13, were
asked to cradle a doll as if it was an infant he/she wanted to

soothe or put to sleep. This was done on three separate
occasions. Cradling bias was determined by the side preferred.

All three groups were matched on gender (3:1 male to female
ratio) and age (i.e., similar age ranges). A standardized test

measuring intellectual functioning was administered.

Results: As hypothesized, cradling bias was found to be
absent in the ASD children, compared to the leftward bias
present in the TD and MH children. A chi-squared test of
contingency revealed a significant result (x%(2) = 7.98, p =

0.019), indicating that cradling side was contingent on group
membership. Further analysis by partitioning indicated a
significant difference between the ASD and TD groups (x3(1) =
7.62, p=0.007, R=9.00), but no difference between the TD
and MH groups (x%(1) = 1.45, p = 0.230, R = 0.33).

Conclusions: Findings support the argument that this
phenomenon taps into innate, basic empathic processes, as
this bias is present in both neurotypical and mentally
handicapped children, but not in the ASD children. This is the
first human population found not to have the leftward cradling
bias, echoing Kanner's (1943) original description of ASD
individuals as “having come into the world with an innate
inability to form the usually biologically provided affective
contact with other people” (p. 250). Focused investigation of
particular aspects of empathy may allow for a more nuanced
understanding of the nature of the empathy deficits by which
this disorder is characterised, which has implications for the
management and treatment of affected individuals.

110.011 11 The Role of Protein Breakdown and Utilization In
Children with Autism Spectrum Disorder. J. Fallon*,

Background: Autism spectrum disorder (ASD) is a behavioral
disorder with no definitive etiology. The various etiologies
explored range from environmental to genetic, with no
determinant. In some patients with ASD, primary Gl immuno-
pathology leads to secondary immune activation in the CNS
that may contribute to the neurological features of autism, as
well as a local inability for the gastrointestinal system to
function properly thereby reducing function. This reduced
function may also lead to various missing components of
complete digestion, which may also affect the brain and brain
function by limiting the pool of available amino acids.

Objectives: To determine if there is a statistical difference in the
levels of fecal chymotrypsin between children with autism ages
24 months to 8 years and the same aged children who are
neurotypical.

Methods: 463 children aged 24 months to 8 years of age; 266
diagnosed with autism and 197 neurotypical children were
examined for levels of fecal chymotrypsin. The measurement
was via enzymatic photospectroscopy method.

Results: Of the 266 children diagnosed with autism, 203 had

abnormal levels of fecal chymotrypsin ( <8.4 U) p<0.001. Of

that group with abnormal levels, 129 of them have severely

pathological low levels of chymotrypsin (<1.4U). Of the 197

neurotypical children, 3 tested below 8.4 U of chymotrypsin
P<0.001.



Conclusions: These findings indicate that a subset of children
with autism have an endogenous lack of chymotrypsin, a
pancreatic enzyme, which cleaves only essential amino acids
in the digestive process. The three major digestive proteases
include trypsin, elastase and chymotrypsin. While elastase and
trypsin cleave only one essential amino acid, chymotrypsin
cleaves five essential amino acids including: tryptophan,
tyrosine, phenylalanine, leucine, and methionine. Of note
methionine serves as the initiation codon for all vertebrate
proteins including those of the CNS and the PNS. Further it has
been demonstrated that a lack of certain amino acids can turn
on and off genes, specifically, methionine is one of the amino
acids, which is involved in turning on and off genes. Specifically
a lack of methionine is involved in turning on the CHOP gene,
which is involved in apoptosis of the cells of the CNS. The
dearth of available amino acids and especially essential amino
acids, potentially exists due to a lack of chymotrypsin, may
leave the child with an amino acid prioritization problem, and
potentially an inability to synthesize certain necessary proteins,
including those such as neurotransmitters and neurotransmitter
receptors. The abnormal levels of fecal chymotrypsin may
leave the child with autism with a potentially devastating dearth
of amino acids and especially essential amino acids from which
to assimilate, utilize and synthesize new proteins. Thus the lack
of chymotrypsin potentially leaves the child with digestive
dysfunction as well as a neurological deficit

110.012 12 Increased Copper In Individuals with Autism
Normalizes Post Zinc Therapy More Efficiently In
Individuals with Concurrent Gl Disease. A. J. Russo*,
Health Research Institute

Background: Because of the potential association between Zn
and Cu levels and neurological disease, including autism, we
tested patients with autism for plasma concentration of these

elements and then compared those levels with severity of
disease symptoms.

Objectives: To assess plasma zinc and copper concentration
in individuals with autism.

Methods: Plasma from 79 autistic individuals (diagnosed by
the Autism Diagnostic Interview-Revised - ADI-R), and 18 age
and gender similar neurotypical controls, were tested for
plasma zinc and copper using inductively-coupled plasma-
mass spectrometry.

Results: Autistic individuals had significantly elevated plasma
levels of copper and Cu/Zn and lower, but not significantly
lower, concentration of plasma Zn compared to neurotypical

controls. Zn levels increased significantly in autistic individuals
with Gl Disease and without Gl disease after zinc therapy. Cu
decreased significantly after zinc therapy in the Gl disease
group but not in the autistic group without Gl disease. Autistic
children significantly improved with respect to hyperactivity and
stimming after zinc therapy in autistic children with Gl disease.
Autistic children without Gl disease did not improve in
hyperactivity or stimming after the same therapy.

Conclusions: These results suggest an association between
zinc and copper plasma levels and autistic children, and that
zinc therapy may be most effective at lowering copper levels in
autistic children with Gl disease.

110.013 13 Metabolic Imbalance Associated with DNA
Hypomethylation and Oxidative DNA/Protein Damage In
Children with Autism. S. J. James*!, S. Melnyk', G. J.
Fuchs?, M. Lopez', S. Kahler?, J. Fussell', L. Seidel’, O.
Pavliv' and B. J. Bellando', (1)University of Arkansas for
Medical Sciences, (2)Arkansas Children's Hospital

Background: Oxidative stress and abnormal DNA
methylation have been implicated in the pathophysiology of
autism. The metabolic pathology of autism is relatively
unexplored although metabolic imbalance is implicated in the
pathogenesis of multiple other neurobehavioral disorders. An
abnormal accumulation or deficit of specific metabolites in a
defined pathway can provide clues into relevant candidate
genes and/or environmental exposures. In addition, the
identification of precursor-product metabolite imbalance can
inform targeted intervention strategies to restore metabolic
balance and potentially improve symptoms of autism. We have
investigated metabolic pathways essential for cellular
methylation and antioxidant capacity and the functional impact
of metabolic imbalance on genome-wide DNA hypomethylation
and protein/DNA oxidative damage in children with autism.
These metabolic pathways regulate the distribution of
precursors for DNA synthesis (proliferation), DNA methylation
(epigenetic regulation of gene expression) and glutathione
synthesis (redox/antioxidant defense capacity). Previously, we
reported that the metabolic profile of many children with autism
is consistent with reduced methylation capacity and a more
oxidized microenvironment.

Objectives: To determine whether methylation and antioxidant
metabolic profile differs between case children, unaffected
siblings, and age-matched control children and to determine
whether the metabolic imbalance is accompanied by DNA
hypomethylation and protein/DNA oxidative damage.



Methods: Subjects included 162 children, ages 3-10, who were
participants in the autism IMAGE study (Integrated Metabolic
And Genomic Endeavor) at Arkansas Children’s Hospital
Research Institute. The IMAGE cohort is comprised of 162
children including of 68 case children, 54 age-matched controls
and 40 unaffected siblings. Children with autistic disorder were
diagnosed using DSM-IV (299.0), ADOS and/or CARS >30.
Fasting plasma samples were analyzed for folate-dependent
transmethylation and transsulfuration metabolites and 3-
nitrotyrosine (oxidized protein derivative) using HPLC with
electrochemical detection. Genome-wide DNA methylation (as
%5-methylcytosine) and the oxidized DNA adduct 8-oxo-
deoxyguanine were quantified with Dionex HPLC-UV system
coupled to an electrospray ionization (ESI) tandem mass
spectrometer.

Results: In a pair-wise comparison, the overall metabolic
profile of the unaffected siblings differed significantly from their
autistic siblings but was not different from unrelated control
children. In addition, we report new evidence of genome-wide
DNA hypomethylation (epigenetic dysregulation) and oxidative
protein/DNA damage in children with autism that was not
present in their paired siblings or in unaffected control children.

Conclusions: These data indicate that the deficit in
antioxidant and methylation capacity is autism-specific and is
associated with DNA hypomethylation (epigenetic
dysregulation) and oxidative damage. Further, these results
suggest a plausible mechanism by which environmental
stressors might modulate the genetic predisposition to autism.

Acknowledgement: This research was supported with funding
from the National Institute of Child Health and Development
(RO1 HD051873; SJJ) and Department of Defense
(AS073218P1; SJJ)

110.014 14 Proteome Analysis of Lymphoblastoid Cell Lines of
Patients with Autism Spectrum Disorder Carrying a
Mutation In the Ribosomal Protein Gene RPL10. S. M.
Klauck*', A. Chiocchetti', D. Haslinger?, J. Kellermann3,
E. Duketis*, S. Wiemann', F. Poustka“, F. Lottspeich?
and L. Breitenbach-Koller?, (1)German Cancer
Research Center (DKFZ), (2)Paris-Lodron University,
(3)Max Planck Institute for Biochemistry, (4)Goethe-
University

Background: Autism spectrum disorder (ASD) has a strong
genetic background with a higher frequency of affected males
suggesting involvement of X-linked genes. The complex
genetic architecture points towards the contribution of rare
genomic variants distributed over the complete genome

targeting genes in pathways for synaptic signaling, cell
adhesion, secretion or scaffolding. These are crucial processes
in the establishment of synaptic plasticity (SP).

Objectives: We previously identified two rare missense
mutations, L206M and H213Q, in the ribosomal protein L10
(RPL10) gene on Xq28 in three independent families.
Functional analyses in yeast showed that both mutant alleles
alter translation, a modulating mechanism of SP. Gene
expression studies of RPL10 itself in lymphoblastoid cell lines
(LCL) of male patients harboring the H213Q mutation showed
no significant difference at the transcriptional level. Therefore,
we aim to analyze the impact of RPL10 mutations on
differential translation applying 2D gel/mass spectrometry (MS)
methods using these mutant LCLs.

Methods: Protein extracts of two biological replicates for DIGE
were prepared from LCLs established from the two male index
patients of each family, their heterozygous carrier mothers, an
unaffected brother and a heterozygous carrier sister,
respectively, and a male and female control. Each of the
samples was stained with Cy3 and compared versus the Cy5
stained internal control, which was an isogenic mixture of each
of the samples. Data acquisition was performed on the
Typhoon Scanner System and data were subsequently
analyzed using DeCyder Software. Data were normalized
against the internal standard and relative volumes of spots
were calculated using normalized intensity values. Three
different types of statistical analyses (two-tailed t-tests) were
performed: patients versus mothers, patients versus non-
patients and mutant allele carriers versus wild-type allele
carriers.

Results: Following data analysis ten significantly up- or down-
regulated spots in the samples of the mutation carriers were
selected and picked from a preparative, Coomassie-stained

2D-PAGE. Proteins were digested with trypsin and analyzed by
MALDI-MS. Interestingly three of the ten spots could be
identified as posttranslational modifications of a single protein.
This down-regulated protein is a central regulator in
gluconeogenesis. One other up-regulated protein was identified
as a peroxisomal member of the lipid metabolism. Validation
via RT-PCR and Western Blot is in progress.

Conclusions: There is evidence from the literature that RPL10
is not only involved in the translation processes as a
component of the large ribosomal subunit, but also in the
establishment of the cytoskeleton, mRNA turnover and ageing.
We will use information of differential protein expression
caused by these autism specific RPL10 mutations to search for



underlying pathways specifically relevant for synaptogenesis in
neuronal development and therefore causative for the autism
phenotype.

110.015 15 High Serum Level of Homocysteine Is Associated
with Increased Risk of Autism In Oman. A. Ali*, M. I.
Waly, Y. Y. Al-Farsi and M. M. Al-Sharbati, Sultan
Qaboos University

Background: High level of homocysteine (HCY) is an indicator
of impairment of folate-dependent methionine cycle, and is
associated with oxidative stress, a condition under which the
cellular antioxidants capacity is not counterbalancing the
oxidative damage induced by various insults including, free
radicals and environmental toxins. Studies suggest that
oxidative stress can cause neuronal cell death and is involved
in the pathogenesis of autism. No data is available on the HCY
levels for the normal and autistic children in Oman.

Objectives: To compare the homocysteine levels as a
biomarker of autism in normal and autistic Omani children

Materials and Methods: This case control study evaluated
eighty Omani children, 40 diagnosed autistic children (3-5
years of age) and 40 their age and gender matched controls.
Fasting serum HCY levels were measured using an enzyme
immunoassay (EIA) technique.

Results: The results indicated that the mean serum HCY levels

were significantly higher in autistic children (20.1 + 3.3 ymol/L)

as compared to controls (9.64 £ 2.1 umol/L ) as well as to the
normal reference values (5-15 pmoliL) .

Conclusions: Our study suggests that high fasting serum level
of HCY might be used as a biomarker for an early diagnosis
and management of autism.

110.016 16 Elevated Leptin and Reduced Adiponectin Levels
In Omani Autistic Children. M. E. Mohamed-Musthafa*",
G. J. Guilleminz, M. I. Waly3, A. Ali®, Y. Y. Al-Farsi®, M.
M. Al-Sharbati3, N. Braidy? and M. Al-Shafaee?,
(1)Sultan Qaboos University, Oman, (2)UNSW,
(3)Sultan Qaboos University

Background: Autism is a severe neurodevelpomental disorder
with onset prior to 3 years of age and several factors have been
implicated in the etiology of autism, including genetic,
environmental, autoimmune and inflammatory factors. Studies
suggest that abnormal levels of leptin have been implicated in
autism and other neuropsychiatric disorders. And also
adipokines, such as adiponectin, may play a role in the
pathophysiology of autism. No such biochemical data is
available for normal and autistic children in Sultanate of Oman

Objectives: This study was aimed to compare the circulatory
levels of leptin and adiponectin in normal and Omani autistic
children.

Methods: The blood/plasma samples were collected from SQU
hospital, Oman from autistic and control children. THe study
was approved by SQU ethical committee. Quantitation
leptin and adiponectin were done by using the kits from R & D
systems, USA

Results: Reduced adiponectin and elevated leptin were found
in Omani autistic children as compared with controls.

Conclusions: This is the first study in Omani autistic children

about leptin and adiponectin. The outcome of this study may

give a lead to develop novel biomarkers for early detection of
autism. Also this study will give the relationship between
adiponectin / leptin and the pathophysiology of autism.

110.017 17 Dietray Antioxidants Vitamins Status In Omani
Autistic Children. M. I. Waly*, M. M. Al-Sharbati, Y.
Alfarsi and A. Ali, Sultan Qaboos University

Background:

It has been proposed that oxidative stress is involved in the
pathogenesis of autism. Many studies have indicated that
adequate dietary supply of a-tocopherol, 3-carotene and

vitamin C scavenge free radicals and counterbalance oxidative
stress.

Objectives:

This study was aimed to examine the dietary antioxidants
status in Omani Autistic Children.

Methods:

A case-control study approach was applied for this study. Blood
samples were collected for all study participants (25 Omani
autistic children and 25 matched Omani controls for age and
gender) and plasma was separated for measuring a-tocopherol
and B-carotene using a reverse-phase high-performance liquid
chromatography (HPLC) method. Plasma vitamin C level was
quantified by a fluorometric method.

Results:

Dietary record was used for nutrient intake analysis and there
was no significant difference in the nutrients concerned in this
study among autistic children and their matched healthy
controls (P>0.05). The plasma levels of a-tocopherol, 8-



carotene and vitamin C in autistic children were similar to those
of healthy normal controls (P>0.05).

Conclusions:

Our results indicate that the studied Omani autistic children had
sufficient a-tocopherol, 3-carotene and vitamin C. Further
antioxidants biomarkers are required for evaluating oxidation
status for autistic patients.

110.018 18 A Functional Variant of the MET Gene Results In
Increased Inflammation and An Association with the
Presence of Maternal Anti-Fetal Brain Antibodies. L. S.
Heuer*', P. Duncanson’, R. Boyce', P. Ashwood?, D. B.
Campbell® and J. Van de Water!, (1)University of
California, Davis, (2)University of California, Davis,
MIND Institute, (3)University of Southern California

Background: Autism Spectrum Disorder (ASD) is a highly
heritable disorder. However, few causative mechanisms have
been described for these genetic perturbations. Recently,
genetic variants in the MET gene were associated with ASD
risk in nine independent samples. A functional polymorphism in
the MET promoter ('C’ allele of rs1858830) disrupts gene
transcription and results in a ~2 fold decrease in the expression
of the gene product, the MET receptor tyrosine kinase. MET
signaling is involved in a number of physiological processes
that are relevant to autism risk including the formation and
maturation of neural circuitry, and negative regulation of the
immune response. An independent line of research revealed
that a subset of mothers of children with autism exhibit an
inappropriate immune response in the form of antibodies
directed against fetal brain proteins with specific bands, at 37
kDa/73 kDa and 39 kDa/73 kDa. We hypothesized that mothers
with the MET ‘C’ allele may have an increased incidence of
fetal-brain antibodies as a result of altered immune system
regulation.

Objectives: To examine the functional consequences of MET

rs1858830 genotype on immune function, and the association

of the MET ‘C’ allele with the presence of maternal antibodies
directed against fetal brain proteins.

Methods: Genotypes at the MET rs1858830 locus were
determined by direct re-sequencing. Peripheral blood immune
cells were isolated from patients, treated with exogenous HGF
(MET receptor ligand), and then challenged with LPS (a strong

inducer of inflammation). Inflammatory cytokines in resulting
cell supernatants were analyzed by multiplex analysis, and the
presence of the MET receptor protein was determined by

ELISA. In addition, plasma from all mothers was analyzed by
western blot for the presence of antibodies directed against
specific fetal brain antigens. The presence of specific antibody
reactivity patterns was then analyzed with respect to MET
rs1858830 genotype.

Results: Mothers carrying the MET ‘C’ allele showed a
significant decrease in the expression of the MET receptor
protein in peripheral blood immune cells following activation.
Further, the MET ‘C’ allele was associated with a significant
increase in the level of the pro-inflammatory cytokine IL-12p40
and a decrease in the level of the anti-inflammatory cytokine IL-
10 following LPS challenge. Finally, the MET ‘C’ allele was
significantly associated with the presence of antibodies directed
against fetal brain proteins at 37, 39, and 73 kDa.

Conclusions: These results suggest a potential mechanism for
the ontogeny of antibodies directed against fetal brain in
mothers of children with autism. Herein we describe a reduction
in the amount of the regulatory MET receptor on immune cells
in mothers carrying the MET ‘C’ allele. As a consequence these
mothers exhibited a more pro-inflammatory phenotype when
challenged with LPS indicating the potential for a defect in
immune regulation in these mothers. Further, the association
between the MET ‘C’ allele in mothers and the presence of
potentially pathogenic anti-fetal brain antibodies suggests that
the presence of the MET ‘C’ allele confers susceptibility
towards the loss of self-tolerance through immune
dysregulation.

110.019 19 Glutathione Redox Imbalance and Increased DNA
Oxidation In Specific Brain Regions In Autism. A.
Chauhan*, T. Audhya? and V. Chauhan', (1)NYS
Institute for Basic Research in Developmental
Disabilities, (2)New York University School of Medicine
and Vitamin Diagnostic Laboratory

Background: Accumulating evidence suggests that oxidative
stress may provide a link between susceptibility genes and pre-
and post-natal environmental stressors in the pathophysiology

of autism. Brain tissue is highly heterogeneous with different
functions localized in specific areas, and it is highly vulnerable

to oxidative stress due to its limited antioxidant capacity and
higher energy requirement. DNA is a major target for free
radical-induced damage, and oxidative DNA damage refers to
the functional or structural alterations of DNA resulting from the
insults of free radicals, i.e. reactive oxygen species (ROS).
Hydroxyl radical is a potent inducer of DNA damage, and 8-
hydroxy-2-deoxyguanosine (8-OH-dG) is formed during
oxidative DNA damage through the oxidation of guanosine
bases in DNA. Glutathione (GSH) is the most important



endogenous antioxidant in human tissues, which neutralizes
ROS, and participates in detoxification and elimination of
environmental toxins. Glutathione in its reduced state (GSH)
and oxidised disulfide form (GSSG) are the primary
determinants of redox status in all human cells. A decrease in
GSH-to-GSSG redox ratio is a marker of oxidative stress.

Objectives: To compare DNA oxidation and glutathione redox
status in postmortem brain samples from the cerebellum and
frontal, temporal, parietal and occipital cortex from autistic
subjects and age-matched normal subjects.

Methods: Frozen human brain tissues (cerebellum, frontal
cerebral cortex, temporal cortex, parietal cortex and occipital
cortex) of autistic and age-matched control subjects were
obtained from the NICHD Brain and Tissue Bank for
Developmental Disorders at the University of Maryland. DNA
oxidation was assessed by quantitation of 8-OH-dG. The
glutathione redox status was determined by measuring the
levels of GSH and GSSG.

Results: DNA oxidation was significantly increased by two-fold
in frontal cortex, temporal cortex, and cerebellum in individuals
with autism as compared with control subjects. On the other
hand, its levels in parietal and occipital cortex were similar
between autism and control groups. The levels of reduced
glutathione GSH were significantly reduced and the levels of
oxidized glutathione GSSG were significantly increased in the
cerebellum and temporal cortex in autism group compared with
control group. On the other hand, similar levels of GSH and
GSSG were observed in frontal, parietal and occipital cortices
between autism and control groups. The ratio of GSH/GSSG,
an indicator of redox status was also significantly reduced in
the cerebellum and temporal cortex in autism compared with
control subjects, but it was similar in other brain regions.

Conclusions: A decrease in reduced glutathione (GSH), an
increase in its oxidized form (GSSG) and a decrease in redox
ratio of GSH/GSSG in cerebellum and temporal cortex in
autism subjects, but not in other brain regions suggest brain
region-specific glutathione redox imbalance in autism. Increase
in DNA oxidation in frontal cortex, temporal cortex and
cerebellum in autism but not in parietal and occipital cortex
further confirms that oxidative stress differentially affects
selective brain regions in autism. These results indicate
increased oxidative damage coupled with reduced antioxidant
status in the brain of individuals with autism.

110.020 20 Reduced Glutathione-Mediated Antioxidant
Capacity and Elevated Reactive Oxygen Species In
Peripheral Immune Cells From Children with Autism. S.

Rose*, S. Melnyk, T. A. Trusty, O. Pavliv, L. Seidel and
S. J. James, University of Arkansas for Medical
Sciences

Background: Oxidative stress has been implicated in the
pathophysiology of autism as well as numerous other
neurobehavioral disorders. Oxidative stress occurs when
intracellular antioxidant defense mechanisms fail to counteract
the generation of reactive oxygen species (ROS) leading to
macromolecular damage and dysfunction. More subtle
perturbations in redox status can affect signaling mechanisms
that control and regulate vital cellular processes. Previously we
reported an increase in oxidative stress and reduced
glutathione-mediated antioxidant capacity in plasma of children
with autism compared to unaffected control children. In
lymphoblastoid cells derived from individuals with autism, we
observed increased ROS production and more oxidized
cytosolic and mitochondrial redox status compared to control
cell lines. Taken together, these findings suggest that primary
immune cells from children with autism may also be more
oxidized than cells from unaffected control children.

Objectives: To determine whether intracellular glutathione-
mediated antioxidant capacity in resting and activated
peripheral blood mononuclear cells (PBMC) differs between
children with autism and age-matched control children and
whether decreased antioxidant capacity is accompanied by
elevated ROS production in primary monocytes and
lymphocytes.

Methods: Subjects included 80 children, ages 3-10, who were
participants in the autism IMAGE study (Integrated Metabolic
And Genomic Endeavor) at Arkansas Children’s Hospital
Research Institute. The IMAGE cohort consisted of 40 children
with autism, 16 unaffected siblings and 24 unaffected control
children. Children with autistic disorder were diagnosed using
DSM-1V (299.0), ADOS and/or CARS >30. PBMC were isolated
from whole blood using standard density gradient
centrifugation. PBMC were left untreated or were stimulated for
4 hr with 0.1 pug/mL LPS or 10 ng/mL phorbol 12-myristate 13-
acetate (PMA) and 1 pg/mL ionomycin. Monocytes and CD4*
T-cells were then isolated from the stimulated cells using
magnetic bead based technology. Glutathione (GSH) was
measured using HPLC elution and electrochemical detection.
ROS production was determined by flow cytometric measures
of median fluorescence intensity of cells pre-loaded with
DCFDA, a membrane permeable probe that fluoresces when
oxidized by intracellular free radicals.

Results: Resting PBMC from children with autism exhibited a
significantly higher concentration of oxidized glutathione



(GSSG) compared to age-matched control children. Similarly,
resting PBMC and activated monocytes isolated from children
with autism exhibited significantly higher percent oxidized
glutathione equivalents as well as a significant decrease in the
intracellular redox ratio (GSH/GSSG) compared to age-
matched control children. Activated CD4* T-cells isolated from
children with autism exhibited a significant decrease in
intracellular GSH and GSH/GSSG redox ratio as well as an
increase in oxidized glutathione equivalents. Consistent with
reduced antioxidant capacity, resting lymphocytes from children
with autism produced significantly more intracellular ROS
compared to lymphocytes from control children.

Conclusions: Preliminary data indicate that primary immune
cells from children with autism have a more oxidized
intracellular microenvironment and a decrease in glutathione-
mediated antioxidant capacity compared to age-matched

unaffected control children.

110.021 21 Cyfip1, a Protein Involved In 15q Duplication
Region, Regulated Neuron Morphological Changes
Through the Translational Cascade. A. Oguro-Ando*!,
C. Rosensweig', D. Werling', J. Bomar', Y. Nishimura?,
B. S. Abrahams3, E. Herman', H. Dong" and D. H.
Geschwind?, (1) The University of California, Los
Angeles, (2)Mie University, (3)Albert Einstein College of
Medicine, (4)University of California, Los Angeles

Background:

Growing evidence suggests that Cytoplasmic FMR1 interacting
protein 1 (CYFIP1), a little-studied molecule that maps to
15911, may play an important role in autism spectrum
disorders (ASDs). Change in dosage of CYFIP1 also appears
to increase risk for schizophrenia, and is observed in one of the
major gene causes of autism, (dup)15q11-13 syndrome. We
have used microarrays to identify genes in monogenic forms of
autism, contrasting genome-wide transcript levels from 15q,
Fragile X, and typically developing individuals. These analyses
indicated that CYFIP1 is up-regulated in both patient groups.
Furthermore, small copy number variants (CNVs)
encompassing CYFIP1 are present in ASD cases, but their
pathogenicity remains unclear.

Objectives:

To ascertain how increased dosage at CYFIP may modulate
brain development, we have generated models of Cyfip1 over-
expression in vivo and in vitro. The approach permits empirical
evaluation of how variation at CYFIP1 in particular may act to
modulate risk and presentation in patients with duplications at
15911.2 who have classic autism. We have begun to perform a

morphological characterization of neurons models, dendritic
arborization and morphology, and identify pathways that are
altered by Cyfip1 expression changes.

Methods:

We generated a panel of BAC transgenic mice in which copy
number at CYFIP1 is elevated similar to patients (CYFIPbac).
We established Cyfip1 over-expression and knockdown in
mouse neural progenitor cells. We also performed Golgi
staining of cortical neurons in adult mice for morphological
analysis and reconstructed dendritic arbors by manual tracing
(NeuroMath software).

Results:

The majority of pyramidal neurons in Layer V of CYFIP1bac
mice showed shorter neurite length and larger cell soma, in
addition to severe abnormalities of their dendritic spines. These
results confirmed our original in vitro data that identified stunted
dendritic arborizations.

Conclusions:

The severity of the dendritic abnormalities suggests that they
may be primary and cell automonous through the translational
cascade, but further investigation is necessary. Eventually, we
combined these pathological analyses with functional
characterization. The key role of CYFIP1 in directly modulating
activity dependent protein translation, which has also been
suggested as an important convergent pathway in ASD, further
emphasizes its potential central role in mediating at least some
forms of ASD.

110.022 22 The Role of Cytoplasmic FMRP Interacting Protein
1 In Translational Regulation In the Synapse. O. B.
Gunal*, N. Uppal, T. Anderson, T. Sakurai and J. D.
Buxbaum, Mount Sinai School of Medicine

Background: Copy number variation at the 15911.2 region,
which includes the gene that codes for CYFIP1 (cytoplasmic
FMR1 interacting protein 1), has been implicated in
neuropsychiatric phenotypes. We investigated the function of
Cyfip1 in synaptic physiology and behavior, using mice with a
disruption of the Cyfip1 gene. We demonstrated that
metabotropic glutamate receptor (mGluR)-dependent long-term
depression (LTD) in the CA1 region of the hippocampus was
enhanced in the heterozygous mice and was independent of
protein synthesis.



Objectives: In the current study we further dissected the
synaptic pathways of LTD in Cyfip1-deficient mice.

Methods: We applied a combination of biochemical,
immunohistochemical and electrophysiological techniques in
mouse tissue, principally focusing on hippocampal area CA1.

Results: mGIuR1/5 activation recruits both the mammalian
target of rapamycin (mTOR) signaling pathway and the ERK
pathway. We showed that in wildtype mice mGIuR-LTD was

sensitive to rapamycin, a selective inhibitor of mTOR, but

Cyfip1 heterozygous mice showed enhanced mGIuR-LTD that
could not be blocked by rapamycin. During activation, mTOR
phosphorylates 4E-BP, a critical step in translation control. We
investigated this by examining the localization of increased 4E-
BP phoshorylation using immunohistochemistry. In slices from
Cyfip1 heterozygous mice, 4E-BP phosphorylation was not
detectably altered by DHPG stimulation. Our results are
consistent with what has recently been described for Fmr1
knockout mice. We are currently examining MEK inhibitors to
determine whether enhanced LTD can be reversed by inhibiting
ERK signaling. We are also directly measuring protein
synthesis in these studies.

Conclusions: Our results support a shared mechanism between
Fragile X syndrome and loss of a functional copy of CYFIP1.
Enhanced LTD observed in either case is insensitive to either
protein synthesis inhibitors or rapamycin, suggesting that the
ERK pathway, which is also activated by mGIluR1/5, might be

involved. We hypothesize that loss of a functional copy of
Cyfip1 leads to an intermediate phenotype that increases risk
and/or severity of psychiatric disorders.

110.023 23 Maternal Exposure to Thimerosal, An
Organomercury, Affects Early Serotonergic
Development In the Fetal Rat Brain. M. Ida-Eto*!, A.
Oyabu', T. Ohkawara', Y. Tashiro!, N. Narita2 and M.
Narita', (1)Mie University, (2)Bunkyo University

Background: Thimerosal is an organomercury preservative
added to many child vaccines. Developmental toxicity of
thimerosal including autism has received considerable
attention, but has not been concluded yet. Previously, we
reported “autism model rats” induced by thalidomide or valproic
acid (VPA) based on human thalidomide embryopathy (Pediatr
Res 58:232,2002; Int J Dev Neruosci 23:287,2005; Neurosci
Res 66:2,2010), hypothesizing that exposure to thalidomide or
VPA on rat E9 is critical to cause autistic phenotype to rats by
perturbing early serotonergic development. However, whether
maternal thimerosal exposure induces developmental disorders
has not been proved yet.

Objectives: Along these lines, we tested whether fetal E9
administration of thimerosal affects early development of
serotonergic system.

Methods: Thimerosal (1 mgHg/kg in saline) was administrated

by intramuscular injection into glutei maximi to E9 pregnant rats
(day of insemination = E1), and then E15 fetus were dissected
out. Embryonic brains were cut along the dorsal midline and

mounted flatly (whole mount preparation), and were fixed with
4% paraformaldehyde. Development of serotonergic neurons
was examined immunohistochemically using serotonin
antibodly.

Results: Dramatic increase of serotonin neurons of the lateral

part of caudal cluster was observed in thimerosal group (n=7)

compared to control (n=9) by 190% (Student’s t-test, p<0.01).

Basic structure of raphe groups between thimerosal and control
was not generally affected.

Conclusions: These results suggest that exposure to thimerosal
at E9 affects early serotonergic development.

110.024 24 Neuroanatomical Abnormalities In the Mecp2(308)
Mouse Model of Rett Syndrome. J. Ellegood*, J. P.
Lerch and R. M. Henkelman, The Hospital for Sick

Children

Background: Rett Syndrome (RTT) is an X-linked disorder
located under the Autism Spectrum of Disorders (ASD). RTT is
caused by mutations in the Mecp2 gene. A commonly used
mouse model of RTT involves a truncation of the Mecp2 gene
at codon 308. The behavioural phenotype of the Mecp23%
mouse includes abnormalities in social interaction and home-
cage behaviours (Moretti et al. 2005), as well as learning and
memory impairments (Moretti et al. 2006). Recently,
anatomical phenotyping in the fixed mouse brain using MRI has
been shown in a number of mutants to be useful in determining
specific volumetric changes, which has helped to localize and
aid further research in these mutants (Nieman et al. 2006).

Objectives: The purpose of this study was to examine the
volume changes in the Mecp23% RTT mouse model with high
resolution MRI.

Methods: Fifty-one C57/B6 fixed mouse brains were
examined, 17 wild-type and 34 knockdown Mecp23% mice. Of
the Mecp23% mice, 12 were heterozygous females, 12 were
homozygous females, and 10 were hemizygous males.

MRI Acquisition - A multi-channel 7.0 Tesla MRI scanner
(Varian Inc., Palo Alto, CA) with a 6-cm inner bore diameter
insert gradient set (max gradient strength 100 G/cm) was used



to acquire anatomical images of brains within skulls. A T2-
weighted, 3-D fast spin-echo sequence was used, with a TR of
325 ms, and TEs of 10 ms per echo for 6 echos, four averages,
field-of-view of 14 x 14 x 25 mm3 and matrix size = 432 x 432 x
780 giving an image with 0.032 mm isotropic voxels. Total
imaging time was ~11 h.

Data Analysis — We use image registration to align a previously
developed neuroanatomical atlas (Dorr et al. 2008) defining 62
separate brain regions towards each scan. Volumes of
individual structures for each mouse were calculated in mm3,
Group differences in volume were calculated using linear
models; multiple comparisons were controlled using the false
discovery rate (FDR).

Results: Of the 62 different regions assessed 26 were found to
be significantly different (q<0.01, q is defined as the FDR
corrected version of the p-value) when comparing the Mecp2308
with the wild type. Notable regions of decrease in the brain
were the parieto-temporal lobe (4%, q<0.01), the corpus
callosum (5%, q<0.001), the internal capsule (6%, q<0.001),
the striatum (5%, q<0.01), and the thalamus (7%, g<0.001).
Notable regions of increase were the cerebellar cortex (5%,
q<0.01), the inferior of the cerebellar peduncle (5%, q<0.01),
the cuneate nucleus (20%, g=0.001), and the third and fourth
ventricles (7 and 15%, q<0.01 and q<0.001, respectively).

Conclusions: This study reports volumetric changes in
different regions in the brain of the Mecp23% mouse. Regions
such as the partieo-temporal lobe, striatum, thalamus, corpus

callosum, and cerebellum are all affected in human Rett

syndrome and significant differences were found in each of
these regions in the Mecp23% mouse as well. Along with the
behavioural characteristics shown in previous studies of the
Mecp23% mouse, this model seems to be an accurate
behavioural and neuroanatomical model of human Rett
syndrome.

110.025 25 The Effects of Neuropeptide Secretin In Early
Postnatal Brain Development. |. Nishijima*' and P.
Jukkola?, (1) Tohoku University Graduate School of
Medicine , (2) The Ohio State University

Background: Secretin (Sct) is a peptide hormone that belongs
to the secretin/VIP/glucagon peptide family. Secretin was
originally isolated in the gastrointestinal system, but it has been
found to also function as a neuropeptide in the brain. The
receptor for secretin (Sctr) is a member of a G-protein coupled
receptor family. Several clinical trials on secretin administration
report neurobehavioral improvement in autism and
schizophrenia, although the results of these trials remain

mostly controversial. To identify the function of secretin in
neuronal and behavioral development, we generated Sct and
Sctr deficient mice. Sct and Sctr deficient mice are overtly
normal and fertile, however, they show autism-related abnormal
neuronal and behavioral phenotypes.

Objectives: In this study, we focused to analyze the role of
secretin inearly postnatal brain development.

Methods: Since massive neurogenesis occurs during the early
postnatal period, we analyzed hippocampal neurogenesis in
mutant pups at postnatal day 21. In addition, we
analyzed sensitivity to alcohol toxicity during early postnatal
development in mutant mice.

Results: Interestingly, expression of Sct and Sctr during the
early postnatal stages is much higher and more widespread
compared to the mature adult brain. Specifically, we observed
strong expression in the dentate gyrus of hippocampus and
cerebellum during early postnatal stages. We observed
impaired survival of neural progenitor cells in Sct and Sctr
mutant hippocampus. In Sct and Sctr deficient mice, the
number of BrdU-labeled new neurons was significantly
decreased and apoptosis of neural progenitor cells was
dramatically increased. These data suggest that secretin
promotes the survival of neural progenitor cells.

Furthermore, our studies on Sctr deficient mice demonstrated
increased sensitivity to alcohol toxicity during the first week of
life. Alcohol exposure during brain development induces
neuronal cell death in the brain. We identified significant
ethanol-induced apoptosis in the external granular layer of the
secretin receptor-deficient cerebellum after ethanol treatment.
During the early postnatal period, there is a proliferation of
granular cell progenitors that reside in the external granular
layer. The results suggest that secretin signaling plays a
neuroprotective role of neural progenitor cells against the
neurotoxicity.

Conclusions: In summary, we hypothesize that the secretin
receptor signaling pathway is required for survival of neural
progenitors/immature neurons as well as protection against
neurotoxicity that subsequently affects neuropsychological
functions throughout the life of the animal. Knowing the
mechanism of neuropeptide during postnatal develoment could
lead to better understanding of autism.

110.026 26 A DARTEL Based Analysis of Post-Natal Brain
Response to Prenatal Maternal Inflammation In Early or
Late Pregnancy In the Mouse. G. M. McAlonan*!, Q.
Li2, E. X. Wu2 and C. Cheung?, (1)State Key Laboratory



for Brain and Cognitive Sciences, (2)University of Hong
Kong, (3) The University of Hong Kong

Background: Exposure to maternal inflammation during
prenatal life is thought to increase the incidence of
neurodevelopmental disorders such as autism and

schizophrenia. However, direct evidence for a causal link in
man is difficult to establish, making animal models a useful
tool. In a well documented approach to this issue, offspring of
pregnant mice exposed to the viral analogue PolyIC have been
reported to have brain and behavioural phenotypes relevant to
autism. However, the whole-brain extent of changes across
grey and white matter tissue compartments has yet to be
explored in detail. In addition, the evidence to date indicates
the impact of early and late pregnancy exposure may be
distinct, suggesting that the final phenotype depends upon
particular windows of vulnerability in fetal life.

Objectives: To directly test the effect of early or late prenatal
inflammation on post-natal brain morphometry in the mouse
model using advanced automated MRI methodology.

Methods: The viral analogue PolylC (5mg/5ml/kg) or saline
(control) was administered to pregnant C57/B6 mice via tail
vein in early (gestation day 9) or late gestation (day 17) and 12
week old adult offspring scanned in-vivo in a 7 T small animal
scanner (maximum gradient 360 mT/m; 70/16 PharmaScan,
Bruker Biospoin GmbH, Germany) with 23mm quadrature RF
coil. Axial images were acquired in under 1 hour/mouse [T.—
weighted: Effective TE = 38.71ms, TR = 4614.566ms, No of
Average = 6, Rare Factor =8, Acquisition Matrix = 256 x 256,
FOV =25 x 25mm, Slice thickness = 0.25mm, Scan Time =
11m4s]. The protocol was approved by the Committee on Use

of Live Animals for Teaching and Research, University of Hong
Kong. Final numbers available for analysis were: controls n=8,
Polyl:C n=14 (Polyl:C, GD9 n=8, GD17 n=6). Voxel-wise group
differences in volumes across whole brain were analysed using

a diffeomorphic framework for registering images, DARTEL
with reference to a conventional mouse brain template.
Statistical analysis in SPM 2 software used “Single-subject:
conditions & covariates” to compare tissue volume between
different groups with results thresholded at p<.001, cluster
extent 30 voxels.

Results: Early prenatal exposure to PolylC lowered volumes in
hippocampus, subiculum and striatum brain regions compared
to saline exposed controls and increased volumes in mid-brain
and lateral ventricles. Mice exposed later had more extensive

volume differences in cerebellum with lower volumes in
hippocampus regions and lateral ventricles and greater
volumes around the amygdala and mid-brain.

Conclusions: The timing of prenatal insult determines the post-
natal brain phenotype. Broadly speaking, ventriculomegaly
and lower limbic-striatal volume in the early exposed mice
appears to echo more closely similar anatomical features in
schizophrenia, whereas, cerebellar dysmorphology and smaller
lateral ventricles in late exposed mice, have have more
relevance to autism. Thus the time of prenatal brain
developmental perturbation may contribute to the phenotypic
spectrum observed across related disorders of
neurodevelopment.

110.027 27 Functional Analysis of SHANKS In Zebrafish. G.
Cai*', Y. Kajiwara', K. Tsang?, K. C. Sadler' and J. D.
Buxbaum!’, (1)Mount Sinai School of Medicine,
(2)Chinese University of Hong Kong

Background: Mutations in SHANKS can lead to autism
spectrum disorders. Functionally analysis of SHANK3 has been
restricted to cultured cells and to mouse models. We are
developing in vivo systems for detailed, rapid functional
analyses of autism gene, including SHANK3. Zebrafish, which
represent a long-standing model for embryology and
development, has attractive aspects as a model system for
neurodevelopmental disorders. Its external, transparent
embryonic development, high fecundity, and rapid life cycle
make it organism particularly well-suited to the molecular
genetic analysis of vertebrate neurodevelopment and facilitate
studying gene function in vivo.

Objectives: To make use of the zebrafish as a model system to
examine functional aspects of SHANK3 and to understand the
pathological mechanisms underlying SHANK3 deficiency
syndromes.

Methods: Gene knockdown was achieved by microinjection
splice-blocking morpholinos into 1-2 cell stage zebrafish
embryos. Early embryo development defects were scored and
escape responses assessed. Changes in neurogenesis were
examined using early neurogenesis markers including
neurogenin1 transgenic fish (NGN1:EGFP) and anti-acetylated
tubulin antibody.

Results: Double knockdown models of zebrafish Shank3 genes
(3a and 3b) were generated. By using RT-PCR and
sequencing, we validated the loss of native mRNA and the
existence of aberrantly spliced mRNA products with premature
stop site in the gene knockdown morphants. Morphological
defects and delayed escape responses were observed in the
Shank3 morphants. We are now introducing alternate human
SHANK3 isoforms in rescue experiments as a means of
understanding the function of SHANK3 isoforms.



Conclusions: SHANKS plays important roles in early
neurogenesis. Changes in neuronal function were observed in
Shank3 morphants as assessed by escape responses.
Zebrafish represent a useful model system to functionally
assess autism genes.

110.028 28 Transgenic Expression of Mammalian Neuroligin
Rescues the Oxidative Stress Phenotype of C. Elegans
Neuroligin-Deficient Mutants. J. B. Rand*!, G. P.
Mullen?, E. A. Mathews?, J. W. Hunter2 and J. M.
Heatherly!, (1)University of Oklahoma Health Science
Center, (2)Oklahoma Medical Research Foundation

Background: Neuroligins are postsynaptic adhesion proteins
originally identified by their binding to presynaptic neurexins.
Recent studies suggest that neuroligins function primarily in the
maturation and/or maintenance of synapses. There are four
neuroligin genes in humans, and mutations in the genes
encoding neuroligin-3 and neuroligin-4 are associated with
autism spectrum disorders (ASDs) in some families. We had
previously examined the expression, localization and biological
functions of neuroligin in a simple model organism, the
nematode Caenorhabditis elegans. C. elegans has a single
neuroligin gene (nlg-1), and we had shown that nig-1 null
mutants are viable and are not deficient in any major motor
functions. However, they are defective in a subset of sensory
behaviors and sensory processing. nig-1 mutants are also
hypersensitive to oxidative stress (i.e., exposure to paraquat);
this was an unexpected phenotype for a synaptic mutant. Like
many other stress-sensitive mutants, nig-1 mutants also have a
reduced lifespan and an increased level of oxidative protein
damage.

Objectives: To extend our previous data on the properties and
function of C. elegans neuroligin, and determine the extent to
which transgenic expression of mammalian neuroligin could
"rescue” the mutant phenotypes associated with a C. elegans
neuroligin knockout mutant.

Methods: We obtained cDNAs for human neuroligin-4
(hNLGN4) and rat neuroligin-1 (rNLGN1) from Thomas Siidhof
(Stanford). Using standard methods, we replaced the
mammalian signal sequences and 3'-UTRs with their nematode
counterparts, and expressed the modified cDNAs as stable
transgenes (driven by the C. elegans nig-1 promoter) in nlg-1
mutants. We then compared the behaviors and toxin sensitivity
of animals expressing the mammalian transgenes to wild-type
animals, nlg-1 null mutants, and nig-1 mutants expressing a
nematode neuroligin transgene.

Results: (1) In the presence of a temperature gradient, wild-
type C. elegans will accumulate at the temperature at which
they were grown, but nig-1 mutants are insensitive or indifferent
to temperature, and distribute uniformly across the gradient.
However, transgenic expression of hNLGN4, rNLGN1, or C.
elegans NLG-1 restores the wild-type behavior. (2) Wild-type
C. elegans are strongly repelled by dilute n-octanol, but nlg-1
mutants are indifferent to the compound. However, nig-1
mutants expressing hNLGN4, rNLGN1, or C. elegans NLG-1
transgenes are strongly repelled by dilute n-octanol. (3) Wild-
type animals and nlg-1 mutants are comparably attracted to
diacetyl and repelled by cupric acetate. However, when
presented with these two compounds simultaneously (i.e., with
a cupric acetate barrier between the animals and the
attractant), nlg-1 mutants are far more likely than wild-type
animals to cross the barrier. We found that transgenic
expression of hANLGN4, rNLGN1, or C. elegans NLG-1 restored
the behavior to wild-type values. (4) nlg-1 mutants are
hypersensitive to paraquat toxicity, but transgenic expression of
either hANLGN4 or C. elegans NLG-1 restored normal paraquat
sensitivity.

Conclusions: The nematode and mammalian neuroligins
appear to be functionally equivalent (including the ability to
prevent or counteract oxidative stress). This raises the
possibility that neuroligin may play a role in the prevention of
oxidative stress in mammals.

110.029 29 Contagious Yawning In Chimpanzees as a
Measure of Empathy: Potential Implications for Autism
Research. M. W. Campbell* and F. de Waal, Emory
University

Background: Contagious yawning is hypothetically linked to
empathy. Yawns are thought to be contagious for the same
reason that smiles, frowns, and other facial expressions, like
fear, are contagious. However, contagion of smiles, frowns, etc.
can involve micro-expressions, which are too subtle to observe
without technological assistance. The advantage of yawns is
that they are fixed-action patterns which, once begun, go to
completion. Since there are no ‘micro-yawns’, yawns are
readily observable to the naked eye. The theoretical connection
between contagious yawning and empathy has received
empirical support in the form of positive correlations with
performance on theory-of-mind tasks, self-face recognition
(both important for complex forms of empathy), and social
closeness. Importantly, negative correlations have been found
with autism and schizotypy, two conditions associated with
atypical empathy functioning. Chimpanzees (along with the
bonobo) are humans’ closest living relatives. They share many
aspects of complex human social behavior, including some



forms of empathy, and therefore make for a suitable model for
studying typical social development.

Objectives: 1) Confirm whether chimpanzees (Pan troglodytes)
show contagious yawning, 2) test whether 3D computer
animations can stimulate contagious yawning in chimpanzees,
and 3) test whether contagious yawning is susceptible to
ingroup-outgroup bias in chimpanzees, as predicted if empathy
is the underlying mechanism.

Methods: In two separate studies, 23 chimpanzees from two
different groups watched videos of yawn or control stimuli. The
first set of stimuli comprised computer-animated chimpanzees
programmed to yawn or make other expressions, as controls.

The second stimulus set comprised actual video of
chimpanzees yawning or at rest (control) from the two groups.
Sessions were videotaped and coded for the number of yawns

and amount of attention paid to the stimuli by each subject.

Results: Chimpanzees yawned significantly more when
watching yawn animations than control animations, and when
watching familiar individuals yawn than controls. Video of
unfamiliar individuals did not produce a significant difference
between yawn and control conditions. Critically, the
chimpanzees yawned more when watching familiar individuals
yawn than unfamiliar individuals yawn. There were no
correlations between the rate of attention and yawning for any
stimulus set.

Conclusions: We confirmed that chimpanzees show yawn
contagion through the robust response to two separate stimuli.
The yawn contagion in response to the 3D animations suggests
that animations can be used to stimulate a natural, involuntary

response, and that the chimpanzees identified with the
animations on some level. The measurable ingroup-outgroup
bias provides further support for the hypothesis that empathy is
the mechanism underlying contagious yawning. Contagious
yawning is a low-cost, easy-to-implement test of involuntary
behavioral/affective contagion that may be useful to autism
research. Potential uses include assessments of the efficacy of
interventions, exploring whether interventions enhance
involuntary affective processes, and as a comparative measure
for some nonhuman models.

110.030 30 BTBR Mice Exhibit Deficits In Probabilistic
Reversal Learning. M. E. Ragozzino*, D. Amodeo, J.
Jones and J. A. Sweeney, University of lllinois at
Chicago

Background: The BTBR T+ tf/lJ (BTBR) mouse exhibits
repetitive motor behaviors and restricted interests similar to
that observed in autism spectrum disorder (ASD). Less clear is

whether the BTBR mouse displays cognitive flexibility deficits
also observed in ASD.

Objectives: The present experiment investigated whether
BTBR mice compared to C57BL/6J mice exhibit impairments in
acquisition and/or reversal learning of a spatial discrimination
using a completely accurate feedback procedure vs. a
probabilistic learning procedure. In addition, both mouse
strains were tested on different measures of motor stereotypy.

Methods:

In Experiment 1, BTBR mice and C57BL6J mice were tested
on acquisition and reversal learning of a two-choice spatial
discrimination using 100% accurate feedback. In
Experiment2, the two mouse strains were tested on acquisition
and reversal learning of a spatial discrimination using a 80/20
probabilistic learning procedure. In Experiment 2, mice were
also tested for repetitive grooming and marble burying, as well
as spontaneous alternation as a measure of short-term
memory. In the spatial discrimination, mice were trained to
obtain a cereal reinforcement from one of two food wells
placed in distinct locations within a rectangular-shaped maze.
Testing occurred across two consecutive days. The learning
criterion for the acquisition and reversal learning phase were
each 6 consecutive trials. In Experiment 1, 100% accurate
feedback was provided. In Experiment 2, the “correct” choice
was reinforced on 80% of trials and the “incorrect” choice was
reinforced on 20% of trials. To measure grooming mice were
placed in a clear acrylic chamber for 10 min and the duration of
grooming was measured. In the marble burying test, mice were
placed in a plastic chamber with wood chip bedding and the
presence of 20 marbles for 30 min undisturbed; buried marbles
were recorded. In the spontaneous alternation test, mice
explored a three- arm maze undisturbed for 20 min, while entry
patterns were recorded.

Results: BTBR and C57BL6J mice performed comparably on
acquisition and reversal learning of a spatial discrimination with
100% accurate feedback. BTBR mice performed similarly as
C57BL6J mice on spatial acquisition, but were impaired in
spatial reversal learning using a probabilistic learning
procedure. The deficit was a result from a significant increase
in regressive errors in which BTBR mice were impaired in
maintaining the new choice pattern after being initially
selected. As previously observed, BTBR mice spent
significantly more time grooming and buried significantly more
marbles compared to C57BL6J mice. In contrast, BTBR and
C57BL6J mice exhibited similar spontaneous alternation



scores. not differ in the trials needed to reach criterion during
place acquisition. Instead, analyses indicate that BTBR mice
required significantly more trials to inhibit responding for the

previously “correct” arm and switching to a new choice pattern.

Conclusions: The present findings indicate that BTBR mice not
only exhibited increased repetitive motor behaviors, but also
exhibit cognitive flexibility deficits as measured by probabilistic
reversal learning. Thus, BTBR mice can serve as a useful
model to study the mechanisms and potential treatments for
cognitive flexibility deficits in ASD.

110.031 31 Abnormal Social Interaction In Gabrb3 shRNA
Transgenic Mice. L. Herzing*, A. Czaplicki, K.
Masterson and W. Dietz, Northwestern University
Feinberg School of Medicine

Background: Multiple lines of evidence support a link between
GABRB3, a GABAA receptor subunit, and autism spectrum
disorders. This association is likely a consequence of
alterations in gene dosage or expression of gene variants, as
total or conditional loss of Gabrb3 results in post-natal lethality
in mouse, with the few survivors exhibiting severe seizures and
behavioral disorders. Little is known regarding whether
GABRBS3 variation contributes to specific autism-related
phenotypes, although the general association with autism is
enhanced in populations with elevated perseveration. In
mouse, haploinsufficiency results in variable gene expression
and only mild phenotypes that are gender, age and deletion
parent-of-origin dependent.

Objectives: To characterize ASD-related behaviors in Gabrb3
shRNA transgenic animals.

Methods: Gabrb3 shRNA transgenic animals were generated
on a C57BI/6 background. Behavioral phenotypes in male and
female young adult transgenic and littermate control animals
were assessed using standard protocols, including activity and
anxiety (open field), exploratory (place preference & T maze),
socialization (interest, preference & memory: odor, tethered &
free interactions), aggression (tube test), and learning and
perseveration (radial/T maze). shRNA and mRNA expression
levels were quantified using a custom TagMan small RNA
assay (Applied Biosciences) or SYBR-Green qRT-PCR,
respectively.

Results: Gabrb3 shRNA transgenic animals demonstrate
abnormal social interactions that appear specific to live, ‘free-
range’ animal encounters. Both females and males show an
apparent increase in social interest, exhibiting high levels of
interaction and minimal acclimatization to repeated exposures
to a stranger mouse, and limited relative enhanced interaction

time with a novel mouse. This is unlikely to be a pure social
memory defect, as Gabrb3 shRNA animals show normal
acclimatization and response to novelty using soiled bedding
rather than live stranger animals, albeit conversely with a
somewhat decreased total interaction time as compared with
wildtype littermates. Furthermore, for male Gabrb3 shRNA
animals, live encounters often result in aggression, yet no
enhanced aggression or passivity is detected using the tube
test. Nor do these persistent social interactions reflect a
generalized increase in perseveration, as both genders show
normal reversal learning in the T maze. Female Gabrb3 shRNA
transgenic animals, however, show enhanced learning
acquisition in the T maze, which is currently under further
investigation.

Conclusions: shRNA-mediated Gabrb3 variation in mouse
leads to gender specific phenotypes including abnormal,
persistent social interactions reminiscent of the ‘active but odd’
categorization in autism spectrum patients. The association of
specific traits or phenotypes with altered Gabrb3 expression
will facilitate the identification of patient populations in which
targeted therapies for this pathway will be most effective.

110.032 32 Gene Deletion of Pituitary Adenylate Cyclase-
Activating Polypeptide (PACAP) Reduces Anxiety and
Produces Deficits In Social Discrimination In Mice. M.
C. Valdez*,

Background:

PACAP and its receptors are required for vasopressin (VP)-
mediated osmoregulation (Gillard et al, 2007). PACAP has also
been implicated in autonomic dysregulation and well as altered

anxiety behavior to stress (Hashimoto et al. 2001). Autism
spectrum disorders (ASD) are characterized by impaired social
interactions, sensory deficits as well as dysregulated
neuroendocrine function, and altered anxiety. However,
whether PACAP is critical for behaviors relevant to ASD is
unclear.

Objectives:

The aim of our study is to determine if PACAP gene deletion
has aberrant affects on both neuroendocrine function and
behaviors relevant to ASD, namely anxiety and social
recognition. Using a PACAP gene knockout (KO) model we
tested the hypothesis that PACAP gene deletion is critical for
anxiety and social behavior. We also measured
somatodendritic vasopressin responses in acutely dissected
punches taken from the supraoptic nucleus of the same
PACAP knockout (KO). Comparisons were made with age-
matched wildtype (WT) mice.



Methods:

In the present study, PACAP KO mice subjected to 2g% NaCl
drinking for 7 d did not show the stimulated VP release evident
in wildtype (WT) mice (48.5+4.6 vs. 230.9+52.1% of WT
normosmotic, p=0.03, n=11). These data indicate reduced
osmotic regulation associated with the lack of PACAP. Central
VP release from supraoptic neuroendocrine cells has also been
implicated in neuromodulation of distant circuits associated with
stress, learning and affiliative behaviors (Landgraf, 2005).
Interference with VP or PACAP signaling can alter anxiety-
related behavior (Landgraf et al. 1995; Hashimoto et al, 2001).
Using an elevated plus maze we observed an increased open
arm time for PACAP KO vs WT: 81.4+14.3 vs. 47.5+10.9 sec,
respectively (p<0.07, n=16) while time spent in closed arm was
similar, indicating reduced anxiety as a result of PACAP gene
deletion.

Results: Next, we subjected PACAP KO mice to an olfactory-
driven social discrimination task which used gonadally intact
females presented within corrals inside clean test cages
(MacBeth et al, 2009). Compared to WT mice, PACAP KO male
mice were unable to discriminate a novel from a familiar female
since time spent investigating novel or familiar females was not
different: 47.3+2.9 and 45.9+5.7 sec, respectively (p=0.83, n=
8). Total investigation time in all trials remained constant.
Olfactory testing using non-social stimuli indicated no deficits
between PACAP KO and WT in distinguishing olfactory-based
preference to stimuli.

Conclusions:

Recently, we have shown that PACAP-deficient mice show
aberrant VP and nitric oxide (NO) release from magnocellular
neuroendocrine cells (MNCs) in supraoptic tissue punches
challenged with acute hyperosmolarity (Shahidizadeh et al,
2009). In this study we show that PACAP deficiency leads to
more dramatic suppression of osmotic-activated vasopressin
responses. Further, we show that PACAP gene deletion is
associated with impairments in social discrimination behavior
and anxiety responses. Our findings suggest that PACAP-
operated circuits are critical for anxiogenic and social
discriminative behaviors and that PACAP deficiency may be
associated with and autistic-like phenotype. Supported by
MARC (M.V.), UCLeads (C.B.) and Department of Education
funds (A.K.,, R.N.).

110.033 33 Measuring Social Motivation In Mice Using Novel
Operant Conditioning Paradigms. L. A. Martin*, B. Berk,
Z. Maupin and L. Lane, Azusa Pacific University

Background: Much advancement has been made in the
understanding and treatment of human disease through studies
on animal models. For human disorders involving abnormal
social behavior such as autism, research on mouse models will
benefit from the development of novel assays of complex social
behavior including social motivation.

Objectives: The goal of this research is to develop and validate
new tasks of social motivation and social escape for mouse
models of autism. The proposed tasks involve the use of
original operant conditioning paradigms programmed through a
computer system that will allow a test mouse to control access
to another mouse within an operant box. The access to the
stimulus mouse will serve as a social reward for mice with
prosocial tendencies but may serve as an aversive stimulus for
mice with nonsocial tendencies.

Methods: Initial research has been carried out through two
experiments comparing individually-housed versus group-
housed C57BL/6J mice, a prosocial inbred mouse strain. In the
first experiment, each test mouse was trained to press a lever
to seek a social reward in the form of access to an unfamiliar
stimulus mouse. The social reward was set on a progressive
ratio schedule with a step size of three. The number of lever
presses achieved in the final trial of a testing session
(breakpoint) was used as an index of social motivation. For the
second experiment, motivation for a food reward was compared
to a social reward. The mice were conditioned to associate one
lever consistently with a food reward and another consistently
with the same social reward described in the previous
experiment. After this conditioning period, a series of 1 hr
testing sessions assessed reward preference by allowing test
mice to freely choose between the rewards by pressing the
associated lever.

Results: In experiment 1, all mice demonstrated social
motivation as determined by an increase in the number of lever
presses when a stimulus mouse was present. In addition,
group-housed mice consistently demonstrated higher
breakpoints than individually-housed mice. In experiment 2, all
mice showed a preference for the food reward over the social
reward as demonstrated by a higher number of food lever
presses than social lever presses across testing sessions.
While performance was similar during the first half of the testing
sessions, individually-housed mice demonstrated a heightened
food to social reward ratio over group-housed mice in the latter
half of the testing sessions.

Conclusions: The results suggest that these operant
conditioning paradigms may be valuable tools to assess social



motivation in various mouse strains including models of autism.
The validation of these paradigms is ongoing through the
testing of additional group-housed and individually-housed

mice, as well as mouse strains that have previously
demonstrated social deficits. Preliminary data suggests that

individually-housing mice long-term may decrease social
motivation perhaps due to their lack of social experience.

Future experiments will test mice lacking social motivation in an

operant paradigm in which they can choose to escape a forced

social interaction.
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110.121 34 Paternal and Maternal Age Are Jointly Related to
Autism Spectrum Disorders In Jamaican Children. M.
H. Rahbar*!, M. Samms-Vaughan?, K. A. Lovelands, E.
Boerwinkle?, J. Bressler®, D. A. Pearsoné, S. Pellington?®,
C. Beecher®, M. L. Grove?, M. Ardjomand-Hessabi® and
K. Blooms, (1)University of Texas Health Science Center
at Houston, (2)The University of the West Indies,
(3)University of Texas Medical School, Houston, (4)The
University of Texas School of Public Health at Houston,
(5), (6)University of Texas Medical School at Houston

Background: Autism Spectrum Disorders (ASDs) are complex
lifelong neurodevelopmental and behavioral disorders
manifesting in infancy or early childhood, characterized by
impairments in social interaction and communication, and by
repetitive, stereotyped behavior. ASD has become a serious
public health concern with a major familial and societal
economic impact. The etiology of autism is not fully understood
but there is consensus among scientists that genetic factors
and gene-environment interaction play a role in autism. Several
studies have reported advancing parental age as a risk factor
for adverse behavioral outcome during early childhood,
particularly autism, yet the results remain inconsistent and the
potential contribution of delayed childbearing to the increased
incidence of autism has not been fully investigated.
Epidemiologic data in developing countries, where the
environment may be very different from that of developed
countries, will broaden our understanding of the etiology of
ASDs.

Objectives: This study's primary objectives were to investigate
whether environmental exposures to mercury, lead, arsenic and
cadmium play a role in autism. Additionally, we investigated
other potential risk factors for autism, including maternal and
paternal age.

Methods: In collaboration with the University of West Indies
(UWI) in Kingston, Jamaica, we are conducting an age- and
sex-matched case-control study of 150 pairs of children. We
are administering the Autism Diagnostic Observation Schedule
(ADOS) and the Autism Diagnostic Interview-Revised (ADI-R)
to children in the UWI's Jamaica Autism Database who have
previously been identified as being at risk for ASD using the
Childhood Autism Rating Scale (CARS). For each case, an
age- and sex-matched control is identified using the Social
Communication Questionnaire (SCQ) to rule out symptoms of
ASD. We also administer a pre-tested questionnaire to assess
demographic and socioeconomic information, parental history,
and potential exposure to heavy metals through food or
occupation of parents. At the end of the interview, we collect 5
mis of whole blood, 2 mls of saliva, and hair samples to be
analyzed in the US. Conditional logistic regression and
multivariate analysis are used for identifying risk factors for
ASD.

Results: As of October 2010 we have enrolled 69 matched
pairs. Demographic results show a study sample of 87% male
with a mean age (months) of 66.41 (cases) and 67.24
(controls). About 97% of the participants are Black (African
origin). Mean weight and head circumference of cases are
significantly higher than those of controls (p<0.05). At birth of
the index child, the mean paternal age (Mean=34.9 years,
SD=8.2) and maternal age (Mean=29.4, SD=6.5) for the case
population are significantly higher than that for parents of
controls (p<0.05). A comparison of the joint distribution of age
of the parents between the 69 matched pairs using multivariate
analysis reveals a significant association between parental
(paternal, maternal) age and ASD (p<0.05).

Conclusions: Although we have not yet reached our target
sample size, we have gained significant insight in conducting
epidemiological research on autism in other cultures. Our
interim analysis of the 69 matched pairs strongly supports the
joint effect (contribution) of the maternal and paternal age on
ASD in offspring.

110.122 35 Use of Fertility Therapies In Association with
Autism Spectrum Disorders In Children of the Nurses'
Health Study II. K. Lyall*', S. L. Santangelo? and A.
Ascherio!, (1)Harvard School of Public Health,
(2)Department of Psychiatry, Harvard Medical School

Background: Despite great interest in the long-term effects of
fertility therapies, little is known about the relationship of
various fertility treatments in association with autism and

related conditions.



Objectives: To determine the association between maternal
use of fertility therapies, including ovulation-inducing drugs and
assisted reproductive therapy, as well as other types of
therapies, and risk of having a child with an autism spectrum
disorder (ASD), and to further examine these associations by
advanced maternal age and diagnostic subgroup.

Methods: This was a nested case-control study among
participants in the Nurses’ Health Study |1, a cohort over
116,000 women aged 25-42 at baseline who have provided
information on reproductive, health, and lifestyle factors
through mailed biennial questionnaires since 1989. In 2005,
participants were asked whether they ever had a child
diagnosed with ASD. The diagnoses were confirmed by
mailing a supplementary questionnaire and by conducting the
Autism Diagnostic Interview-Revised in a subgroup. Controls
were randomly selected by frequency matching to case
children's year of birth. Conditional logistic regression, stratified
by child’s year of birth, was used to assess the relation
between reported fertility therapy and ASD.

Results: Nine percent of the 495 cases and 7% of 2,512
controls indicated use of fertility therapy for the index
pregnancy; overall, use of different types of therapies was
similar between the two groups. No significant associations
were seen in the primary analysis. In the subgroup of women
with maternal age > 35 years (n=1,010, including 162 cases),
use of OID was associated with an increased ASD risk, but this
association did not reach conventional significance after
adjusting for potential confounders (OR 1.81, 95% 0.95-3.47).
Results were similar by diagnostic subgroup, except that within
the advanced maternal age group, OID and Al were
significantly associated with mild ASD but not autism.

Conclusions: In this large cohort of nurses, fertility therapies,
including ART, do not appear to increase risk of having a child
with an autism spectrum disorder. However, the associations
observed with ovulation inducing drug use and artificial
insemination warrant further investigation, particularly within the
subgroup of older mothers, for whom these exposures are
more common.

110.123 36 Are Children Born After Assisted Reproductive
Technology at Increased Risk of Developing An Autism
Spectrum Disorder?. L. Hewitson* and M. Glausser,
Thoughtful House Center for Children

Background: In the United States, assisted reproductive

technology (ART) accounts for an estimated 1% of total births.
In the last decade, a number of reports have suggested an

increased risk of an autism spectrum disorder (ASD) in children
conceived by ART.

Objectives: To determine the rate of infertility and ART in
parents of children with an ASD in a clinical practice.

Methods: All new consultations for ASD (n=1117) from 2008-
2010 for children ages 2-21 were reviewed and the rates of
infertility, the use/type of assisted reproduction, and parental

age were recorded.

Results:

A total of 159 (13.1%) parents of children with an ASD had
experienced infertility, with 122 (10.0%) requiring some form of
ART to conceive. This represents an 8-fold increase over the
expected 1.2%. Interestingly, 21 (13.2%) parents reported prior
infertility (i.e. required ART to conceive previous children) but
their child in the ASD sample was conceived naturally.

Within the ART sample, 57 (46.7%) underwent ovarian
stimulation alone; 51 (41.8%) underwent in vitro fertilization or
intracytoplasmic sperm injection; and 14 (11.5%) underwent
intrauterine insemination. In addition, 5 (4.1%) mothers
reported endometriosis; 4 (3.3%) Polycystic Ovarian
Syndrome; and 2 (1.6) Antiphospholipid Antibody Syndrome.

There were more multiple births within the ART sample: 31
(25.4%) sets of twins and 10 (8.2%) sets of triplets compared
with the ASD sample as a whole: 76 (6.5%) sets of twins and

10 (0.8%) sets of triplets (Chi-square = 179.59, p<0.001).

The ratio of males to females in the ART sample was 6.18:1
compared with 4.74:1 in the total ASD sample. There was not a
significant association between ART and Sex (Chi-square =
1.15, p = 0.28).

Parental age at conception was statistically higher for both
mothers (33.6 versus 30.9 yrs) and fathers (35.5 versus 33.9
yrs) of ART/ASD children versus non-ART/ASD children,
respectively (?:t= 5.74, p <0.001; 3:t= 3.90, p < 0.001).

Conclusions: While the rates of infertility in this clinical
sample were not higher than what is expected in the general
population, there was a significant association between ART

and ASD, with an 8-fold increase of ART compared to the
general population. This finding confirms a previous report by

Filipek et al (2008). As expected multiple births were highly
associated with ART procedures; and both maternal and
paternal age was higher in the ART sample. As the use of ART
increases worldwide, it is important to consider the possible



risks involved, as well as the unknown potential long-term
consequences for the offspring. For example, it is possible that
ART procedures, including ovarian stimulation and the
manipulation of gametes and preimplantation embryos, may be
associated with unanticipated epigenetic changes. Large
prospective studies are needed to better understand the risks
associated with autism and ART.

110.124 37 Maternal Residential Proximity to Toxic Release
Inventory Sites In Children with ASD and Other
Developmental Disabilities. J. P. Zimmerman*!, A.
Bakian', R. Larson', R. Satterfield2 and W. M.
McMahon?, (1)University of Utah, (2)Utah Department of
Health

Background: Researchers have hypothesized that hazardous
air pollutant exposures during critical periods of prenatal
neurodevelopment could alter normal development.

Objectives: The objective of this study was to explore the
hypothesis that a higher proportion of children with ASD and
other developmental disabilities had maternal birth addresses
within %4 mile, %z mile, and 1 mile buffer zones of Toxic Release
Inventory (TRI) sites than expected.

Methods: Children born in 1994 (n= 23,609) with ASD (n=99),
speech language impairment (SLI, n=838), and/or attention
deficit hyperactivity disorder (ADHD, n=47) were identified by
the Utah Registry of Autism and Developmental Disabilities.
Maternal residential addresses obtained from birth records
were geocoded for cases and controls. Environmental air
pollutant data specific to TRI sites were obtained by year,
chemical type, and annual poundage of emission. The
proportion of cases and controls occurring within buffer zones
were compared. Observed and expected values (O|E), odds
ratios and 95% confidence intervals (OR 95% C.I.) and P
values were calculated.

Results: Higher than expected proportions of children from the
birth cohort with ASD and other developmental disabilities were
identified in the one mile buffer zones surrounding some TRI
sites by chemical type and annual poundage of emission.

Conclusions: Halogenated chemicals emerged as candidates
that warrant further investigation for a possible role in the
etiology of ASD and other developmental disabilities. The role
of potential confounding variables in this preliminary study
needs further exploration.

110.125 38 SSRI Use During Pregnancy and Risk of ASD or
Developmental Delay In Children. R. A. Harrington*!, L.
C. Lee!, C. K. Walker?, R. L. Hansen?, S. Ozonoff2 and |.

Hertz-Picciotto?, (1)Johns Hopkins Bloomberg School of
Public Health, (2)University of California at Davis,
(3)University of California Davis

Background: Evidence indicates that serotonin is altered in
children with an autism spectrum disorder (ASD); however, little
is known about the developmental effect of prenatal exposure
to medications that act on a child’s serotonin system in utero.

Objectives: To provide preliminary data about the
developmental effects of prenatal maternal use of selective
serotonin reuptake inhibitors (SSRIs), a class of
antidepressants. Both overall use and timing of use by
trimester were assessed.

Methods: From the Childhood Autism Risks from Genetics and
the Environment (CHARGE) study, a large population-based
case-control study, we examined mother-child pairs for which
self-reported maternal medication history was available (total

sample) and a subset consisting of mothers who reported
experiencing a mental health disorder at any time prior to their
child’s birth (mental health subset). The total sample comprised

479 children with ASD, 152 with developmental delay (DD), and
358 with typical development (TD). The mental health subset
had 104 with ASD, 33 with DD, and 60 with TD. Children with
ASD had an ADI-R and ADOS confirmed diagnosis; Vineland

and Mullen scores were used to classify children as DD or TD.

Exposure was defined as mothers who reported taking an SSRI

at any time between conception and birth. Bivariate logistic
regression was used to examine the association between
prenatal SSRI exposure and developmental outcomes in
children.

Results:

1. Inthe total sample, SSRIs were used during
pregnancy by 29 mothers (6.1%) in the ASD group, 9
(5.9%) in the DD group, and 12 (3.4%) in the TD
group. In the subset, SSRI use occurred in 27 mothers
(26.0%) in the ASD group, 9 (27.3%) in the DD group,
and 11 (18.3%) in the TD group.

2. ASD versus TD: Overall, the crude odds ratio (OR) for
SSRI exposure was 1.86 (95% confidence interval
(CI): 0.93-3.69). The trimester specific OR’s were 1.45
(95% CI: 0.69-3.04), 1.73 (95% CI: 0.71-4.26) and
2.30 (95% CI: 0.97-5.46) for the 1st, 2nd, and 3¢,
respectively.

3. DD versus TD: Overall, the crude OR for SSRI
exposure was 1.81 (95% ClI: 0.75-4.40). The crude



ORs for SSRI exposure were 0.85 (95% Cl: 0.27-
2.72),2.42 (95% CI: 0.83-7.02), and 3.18 (95% Cl:
1.16-8.71) for the 1st, 2, and 31 trimesters
respectively.

4. The trends were similar but attenuated for the mental
health subset.

Conclusions: SSRI exposure was similar in the ASD and DD
groups, and was lowest in the TD group. Compared to the TD
group, the odds of SSRI exposure became increasingly greater
from the first to third trimester for both the ASD and DD groups,
although the number of mother-child pairs in some subgroups
was small. Odds of exposure did not significantly differ between
the ASD and DD groups at any time point. Results were similar
among mothers who experienced a mental health disorder prior
to their child’s birth. The crude analysis indicates that timing of
prenatal exposure to SSRIs is important to consider when
investigating their affect on development. Results adjusting for
potential confounders will be discussed.

110.126 39 Effects of Prenatal Stress, Prenatal Diet, and
Maternal Genotype on Ultrasonic Vocalizations In Mice.
K. L. Jones*, M. J. Will, C. Giesing, P. M. Hecht, C. L.
Parker and D. Q. Beversdorf, University of Missouri

Background: Multiple studies have reported prenatal stress as
a potential risk factor for the development of autism spectrum
disorder (ASD). In rodents, a significant reduction in sociability
is seen in prenatally stressed offspring of serotonin transporter
knockout heterozygous (5-HTT +/-) dams. Additionally,
offspring with prenatal maternal diets rich in omega-6
polyunsaturated fatty acids (PUFAs) show decreased social
interactions. Finally, diets rich in omega-3 PUFAs are thought
to be neuroprotective and may reduce these effects.
Therefore, it would be important to determine how prenatal
stress, genetic susceptibility to stress, and dietary omega-6 and
omega-3 PUFAs interact to affect offspring behavior including
communication.

Objectives: In our study, we wished to examine the interaction
between the effects of prenatal diet, prenatal stress, and
maternal genotype on communicative behavior in newborn
offspring in mice.

Methods: Pregnant C57BL/6J and 5-HTT +/- dams were
placed into a chronic variable stress group or a control group.
Mice placed in the chronic variable stress group were given
one stressor per day beginning on gestational day 6 until the
birth of the offspring. Additionally, they received one of four
diets beginning 2 weeks before breeding and lasting until
offspring were weaned: AIN-93G (control), AIN-93G with added

safflower oil (high omega-6 PUFA diet), AIN-93G with added
flaxseed oil (added omega-3 PUFAs), and AIN-93G with added
pure DHA (pure DHA added omega-3 PUFAs). We
subsequently recorded the ultrasonic vocalizations (USVs) of
the offspring on postnatal day 8 as a measure of social
