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Genetics 

Autism Genetics in the Utah Autism Research Program at the University of Utah

Researchers at the University of Utah, led by Drs. Hilary Coon and Bill McMahon, are working to discover the genetic factors underlying risk for autism.  Projects include both international and Utah studies.

International Autism Genome Project (AGP)

Utah has been part of the AGP since its inception in 2002.  This consortium, consisting of over 50 centers in the US, Europe, and Canada, was formed to pool family resources and scientific expertise to address the complexity of autism genetics.  Utah has contributed DNA and clinical information from 200 families, and is now involved in the design of a new round of collaborative studies.  Large samples of well characterized families with autism spectrum disorder (ASD), and similar large samples of comparison subjects have led to multiple important new gene discoveries.  The most recent AGP data, published in June 2010, in the journal Nature, presents evidence implicating particular genetic mutations called copy number variations (CNVs), which are small deletions or duplications in DNA.  While each of these CNVs is rare, the cumulative evidence from this large sample contributes to the growing number of known genetic event that contribute to ASD.  In addition, the large shared data resource in this study has allowed us to begin to characterize patterns in the gene alterations involved in ASD.  Genes with alterations appear to cluster according to their function.  These clusters include gene pathways involving intracellular signaling, cell proliferation, and synapse control.  The accumulation of discoveries such as these through the collaborative efforts of the AGP will guide further studies to investigate potential gene targets for the eventual development of new treatments.

Genetics of Autism in Unique Utah families

This project focuses on discovery of genetic factors contributing to Autism Spectrum Disorder (ASD) and related phenotypes in extended pedigrees unique to Utah.  The genetics of ASD presents a complex landscape of common differences in genes having subtle effects on clinical characteristics, together with perhaps hundreds of rare mutations.  This variability enhances the importance of studies that include large pedigrees; each extended family is more likely to share the same genetic susceptibility factors. Our unique Utah extended pedigrees offer an unparalleled resource to identify and study variation in susceptibility genes for ASD, allowing a complementary approach to our ongoing collaborative efforts contributing to analyses of large collections of single-case families.  The Utah pedigree sample to date consists of 70 pedigrees, 20 with 6-9 generations, 6 with 4-5 generations, and 44 with 2-3 generations.  We have found significant statistical evidence for certain chromosomal regions likely to harbor risk factors in these families.  This evidence has been characterized for clinical diagnosis, but also for a particular characteristics of autism  called Insistence on Sameness, which may be under more genetic control than other aspects of ASD.  We are now investigating detailed genetic sequence data in the particular families contributing to this evidence.  At the same time, we are working on additional studies to discover new rare genetic changes contributing to ASD detected in extended families using other methods. We are also concentrating on related phenotypes, and co-occurring medical conditions in these extended families.  New hypotheses concerning the interaction between maternal genotype, child genotype, and pre-natal environment are being developed.  In the coming year, we will also begin pilot expression studies with colleagues who have developed techniques to create differentiated neuronal (brain) cells from peripheral blood cells.   An over-arching characteristic of our genetics studies is to continue to contribute openly to the Autism Genome Project, and the broader research community.  We believe that the combined efforts of a large, collaborative group of experts will prove to be a critical element in the discovery of important new findings.

Outcome of Autism in Adulthood: Follow-up after 20 Years

Funded by a Grant from Autism Speaks

To understand adult outcomes of autism, a group of researchers have begun a 3-year project led by Drs. Bill McMahon, Megan Farley, Deborah Bilder, and Judi Miller at the University of Utah and Dr. Eric Fombonne at McGill University.  The study will carry-out an extensive clinical and functional assessment of an epidemiologic sample of individuals first assessed 20 years ago in the UCLA-University of Utah Autism Studies.  This project aims are to (1) understand all aspects of current function of nearly 400 individuals, including their symptoms of autism, associated features, cognitive status, and co-occurring medical conditions; (2) to inventory current functional deficits and service use; and (3) to examine relationships between childhood and current features, to identify possible developmental subtypes of autism.  Over 120 families have participated to date.  Concurrently, the group is analyzing data from the Utah Population Database for this sample that will estimate mortality and co-occurring medical conditions in a population of people with autism in middle-adulthood.  Another recently completed project related to this topic concerns the effects of changing diagnostic criteria on the prevalence of autism, using CDC ADDM methodology to determine whether epidemiologic study participants who did not meet earlier diagnostic criteria (DSM-III) would meet current diagnostic criteria (DSM-IV).  We anticipate publication of our findings this year.  

Functional Outcome Factors in Adults with Autism Spectrum Disorders
Funded by Autism Speaks

Researchers at the University of Utah were recently awarded a 2-year grant to study the transition between adolescence and adulthood in autism spectrum disorders, with the aim of understanding what developmental and environmental factors contribute to or interfere with a successful transition.  This funding will also enable us to add more adults to our adult study population, thereby increasing the sample’s power for statistical analyses of autism subtype.  Adding additional participants to our sample of adults will also enhance the sample’s representativeness of the current diagnostic picture of autism spectrum disorders in youth, as increasing numbers of children with average-range intellectual abilities are being identified today.
$2.4 Million CDC Grant Will Aid U OF U Researchers in Identifying Autism and Related  Dvelopmental Disorders in Utah Children 

TheUniversity of Utah is one of 11 national centers in long-term tracking of autism spectrum disorders

SALT LAKE CITY—In the ongoing effort to understand the growing prevalence of autism spectrum disorders (ASDs) nationwide, the University of Utah has received a $2.4 million, four-year grant to estimate the number of Utah 8-year-olds with ASDs and other developmental disabilities. 

The University is one of 11 national centers awarded a total of $5 million in grants by the U.S. Centers for Disease Control and Prevention as part of the Autism and Developmental Disabilities Monitoring Network (ADDMN). The U of U, in partnership with the Utah Department of Health, also is one of three centers awarded extra funding to begin estimating the number of 4-year-olds with ASD and other developmental disabilities.  The grants will allow the centers to continue work begun last year to undertake long-term tracking of 8-year-olds with ASDs in each of the 11 states. Most ASDs are diagnosed by age 8, and by tracking kids that age in their individual states the centers will be able to construct a broader picture of ASDs across the country.

Recent studies have shown the rate of autism is increasing markedly nationwide, including in Utah. A 2007 study involving 14 states revealed that one in 133 Utah children had an ASD – the third highest rate in the study and an astonishing twentyfold increase in a 20-year period. This jump is explained in part by better diagnoses of ASDs and broader clinical criteria for the disorders, physicians and researchers say. But to fully understand why these disorders are on the rise, national studies of the type supported by the CDC are critical, according to Judith P. Zimmerman, Ph.D., a co-principal investigator on the new grant and research assistant professor of psychiatry at the U of U School of Medicine.

In 2009, the U of U and the other ADDMN centers each received one-year grants to begin identifying 8-year-olds with ASDs who were born in 2000. The new four-year grant will allow Zimmerman and co-principal investigator William M. McMahon, M.D. to put together estimates of Utah 8-year-olds with ASDs born in 2002 and 2004.  

The prevalence of autism is increasing fast enough to become an “urgent public health challenge,” according to Kathleen Sebelius, secretary of Health and Human Services. “Over the last decade, we've learned that autism affects about one out of every 110 American children,” Sebelius said. “The collaboration with these grantees is one part of an historic new investment in autism research by our agency and others to better understand and address the complex needs of people with autism and their families.”

The other ADDMN sites receiving the CDC grants, which total $5 million a year, are in Alabama, Arizona, Arkansas, Colorado, Maryland, Missouri, New Jersey, North Carolina, South Carolina, and Wisconsin. Along with the U of U, researcher centers in Missouri and South Carolina also received additional funds to monitor ASDs and other developmental disabilities in 4-year-olds.

Dr. Edwin Trevathan, director of CDC’s National Center on Birth Defects and Developmental Disabilities, said the 11 research centers are vital to the CDC’s commitment to identifying children with autism across the country. “The information each site collects helps estimate the number of children affected by autism spectrum disorders, facilitates learning about the characteristics of children with autism spectrum disorders, and assists communities in planning for services.” 

For information on the University of Utah’s work on autism   http://medicine.utah.edu/autismresearch/
For information on the CDC’s research on autism   www.cdc.gov/autism
The Medical Home for Children with Autism Spectrum Disorders: Parent and Pediatrician Perspectives

Dr. Paul Carbone is an Assistant Professor of Pediatrics at the University of Utah.  As a general pediatrician, Dr. Carbone’s clinical interests are in the primary care of children with disabilities with a particular emphasis on children with autism spectrum disorders. He currently serves as a pediatrician at the Neurobehavioral HOME Program, a clinic in Salt Lake City that provides primary and specialty care for nearly 800 individuals with developmental disabilities. He has been involved in clinical research on the care of the children with autism spectrum disorders within the medical home.  Most recently he has published a study entitled, “The medical home for children with autism spectrum disorders: parent and pediatrician perspectives” in the Journal of Autism and Developmental Disorders.  This study was conducted with the help of Utah parents of children with ASDs and Utah pediatricians.  In this study, parents and pediatricians identified unmet needs within medical homes of children with ASDs. The results of this study were used to develop ASD related quality improvement projects within 28 primary care practices within Utah.  He has also published a paper entitled, “Primary care for children with autism” in the journal American Family Physician.  
ASSERT Program at USU

Studies Published/Accepted for Publication In The Past Year:
On the Role of Competition and Preference in the Assessment and Treatment of Automatically Maintained Vocal Stereotypy

Mark Groskreutz, Nicole Groskreutz, & Thomas S. Higbee  Utah State University
We examined an assessment procedure for determining the causes of repetitive vocal stereotypy (self-stimulation) and strategies for reducing this behavior. We explored a technique for identifying toys that produced sounds that effectively competed with vocal stereotypy. 
Increasing Response Variability of Mand Frames with Script Training and Extinction Procedures

Alison M. Betz, Thomas S. Higbee, Kristen N. Kelley, Tyra P. Sellers, and Joy S. Pollard Utah State University

We examined the effects of script training and extinction on response variability of mand frames used by children with autism. Results demonstrated that extinction following script training was effective for increasing variability for 2 of the 3 participants. 

Promoting Generalization of Mands for Information Used by Young Children with Autism

Alison M. Betz, Thomas S. Higbee, and Joy S. Pollard Utah State University

We investigated the extent to which mands for information taught using structured

teaching trials (i.e., verbal discriminative stimulus, verbal prompts, and programmed consequences) while contriving the establishing operations to young children with autism generalized to novel stimuli and settings. Three students with autism participated in this study and were taught to mand for information using ‘‘where’’ during structured teaching trials. We conducted generalization probes in a hierarchical fashion to determine the extent to which generalization occurred. Manding for information did not completely generalize to natural settings when specific verbal cues were removed and that training in the natural setting in the absence of verbal cues was required for all three participants before generalized responding occurred.

Studies Currently Under Review for Publication:
Reduction of Problem Behavior Using a Signaled Delay-to-Reinforcement Procedure
Alice Keyl-Austin & Thomas S. Higbee Utah State University

The purpose of this study was to evaluate the effects of a signal (laminated "wait") sign on problem behavior.  Participants are required to wait for an item (toy, activity) for a specified amount of time without problem behavior.  We found that the visual cue for waiting successfully facilitated appropriate waiting (as compared to a verbal instruction only).
A Script-Fading Procedure to Promote Unscripted Bids for Joint Attention in Children with Autism

Joy S. Pollard, Alison M. Betz, and Thomas S. Higbee Utah State University

We evaluated the effects of script-fading procedure to teach three children diagnosed with autism to initiate bids for joint attention, and investigated variables that influence unscripted responding. Specifically, we examined the extent that (a) script training alone, (b) varied adult statements, and (c) multiple exemplar script training would have on promoting unscripted bids for joint attention. Our results indicate that all three participants learned to initiate bids for joint attention and the response generalized to untrained stimuli, conversation partners, and the natural environment. Furthermore, unscripted language when initiating bids for joint attention increased for all participants.  

Studies Currently Underway at ASSERT:

Comparison of Video Instruction and Teacher Instruction to Teach Expressive Object Labeling to Children with Autism 

Joy Pollard, Thomas S. Higbee, & Kristen Kelley Utah State University

We are currently comparing the effects of teacher instruction and video instruction to teach language skills to children with autism. Specifically, we are investigating how quickly children with autism will learn to label pictures using a video and live instruction. In addition, we are assessing the extent that children will also be able to label 3-dimensional objects after learning to label a picture. Thus far, our results indicate that the children are learning to label pictures slightly faster during the teacher condition, with generalization to 3-dimensional objects occurring for objects taught. 


Sibling Implemented Scripts to Promote Commenting During Play in Young Children with Autism

Joy Pollard, Thomas S. Higbee, & Kristen Kelley Utah State University

We are investigating teaching siblings of children with autism to promote their sibling's language during play. Specifically, we are training the sibling to prompt their brother or sister to use an auditory script during play (e.g., small button-activated voice recorder). The scripts have play phrases recorded and serve as a prompt for the child with autism to comment (e.g., "this is really fun!"). Results thus far have indicated that the siblings are capable of learning how to promote language of their sibling with autism during play.

Evaluation of a Video-based Preference Assessment for Preschoolers with Autism

Katie Snyder & Thomas S. Higbee Utah State University

The identification of preferred items and activities is vital to successful behavior intervention programs for children with developmental disabilities.  Preference assessments effectively identify items and activities that may serve as reinforcers for individuals with limited communication repertoires.  In a preference assessment, the individual makes a selection from an array of available items.  Typically, the individual is either presented with the actual item or a photograph of the item.  Most research on preference assessments has been limited to the evaluation of food or toy preferences.  Different kinds of attention, such as tickles, hugs, spins, or singing a song, may be strong reinforcers for children with autism.  It is challenging to assess preference for these kinds of reinforcers because they do not have a tangible item that can be presented to the individual.  The purpose of the study is to evaluate the effectiveness of using short video clips to represent social interactions in a preference assessment for children with autism.  Video clips, which depict movement and sound, may accurately represent social interactions so that these types of potential reinforcers can be assessed.  

A Comparison of Text-Based and Auditory Scripts for Promoting Spontaneous Language in Young Children with Autism

Kristen Kelley & Thomas S. Higbee Utah State University

We are currently conducting a study to determine which script format, auditory or textual, is most effective and efficient at producing language in young children with autism. Specifically, we are focusing on contextually appropriate, spontaneous language within play. Following training in which the participants are taught to use scripts, we are incorporating scripts into pretend play scenarios. Each scenario also has corresponding objects (toys). For example, the play scenario of grocery shopping is associated with pretend food and a cash register. The scripts are then faded out over time and instances of contextually-appropriate spontaneous language are measured. 

Increasing Mand Variability in Preschoolers with Autism

Tyra P. Sellers, Thomas S. Higbee, & Katie Snyder

Language development and the ability to access reinforcement in young children with autism may be impeded by lack of behavioral variability.  The purpose of this study is to investigate the effects of simultaneously teaching multiple responses and differentially reinforcing different responses (plus extinction) on producing varied verbal behavior in young children with autism.  In particular, we will examine the effects of these procedures on increasing the behavioral variability of mands used to request edibles in preschool children with autism.
Evaluating the Effects of Reinforcer Choice and Reinforcer Variation on Response Rates of Children with Autism

Alice Keyl-Austin & Thomas S. Higbee

Motivating individuals with autism can be challenging for clinicians and educators seeking to increase skills or decrease problem behaviors.  Even when highly preferred reinforcers have been identified, they tend to lose their effectiveness over time. Over the years, several strategies have been developed to maintain the effectiveness of reinforcers.  Reinforcer variation has been demonstrated to attenuate decreases in responding associated with repeated exposure to a single reinforcer.  Another strategy that has been used to help maintain responding is allowing an individual a choice among reinforcers.  Several researchers have suggested that providing choice among several reinforcers may produce the same effects on responding as reinforcer variation.  Although these two procedures have been shown to maintain motivation in individuals with autism, they have not been systematically compared and evaluated against each other.  This study will evaluate the effects of reinforcer variation as compared to reinforcer choice.

The Effects of Increasing Work Requirements and Reinforcement Schedules on Student Performance

Tyra P. Sellers & Thomas S. Higbee Utah State University

We are looking at what point an individual will no longer work when the amount of work required to get access to reinforcers increases.  We give an individual the opportunity to engage in a task to get a preferred edible and then systematically increase the amount of work he/she has to complete to get the reinforcer (e.g., 1 correct response get reinforcer, 4 correct responses gets reinforcer, 7 correct responses get a reinforcer).  There are three separate conditions: work increases but only one edible item is delivered after each work requirement is met, work increases and the edible item increases by half after each work requirement is met, work increases and the edible item is increased by one after each work requirement is met.  

BYU Autism Research Program: Emotion Regulation in Autism
Mikle South, Director   email: autism@byu.edu; phone (801) 422-2183
We are investigating how individuals diagnosed with autism understand and respond to strong emotion, including the overlap of anxiety and autism. This summer we are conducting studies on the brain response to making mistakes, using EEG techniques; and how children respond when the rules change (during computer tasks), using measures of skin conductance and heart rate. We are especially looking for participants who are teenagers ages 12-16, diagnosed with any autism spectrum condition, and who regularly use sentences to communicate. Contact us either via phone or email if you are interested or want to know more!
We have recently published a series of studies suggesting that children and teens with autism may show more impairment when they need to monitor performance on their own, but do better when external feedback is provided; and that they can track others behaviors better than their own. We are following up this summer with another series of EEG studies on this topic.
Recent Publications: 

Larson, M.J., South, M., Krauskopf, E., Clawson, A., & Crowley, M.J. (2011). Feedback and reward processing in high-functioning autism. Psychiatry Research, 187, 198-203.
South, M., Dana, J., White, S.E., & Crowley, M.J. (2011). Failure is Not an Option: Risk-Taking is Moderated by Anxiety and Also by Cognitive Ability in Children and Adolescents Diagnosed with an Autism Spectrum Disorder. Journal of Autism and Developmental Disorders, 41, 55-65.
South, M., Larson, M.J., Krauskopf, E., Clawson, A. (2010). Error Processing in High-Functioning Autism Spectrum Disorders, Biological Psychology, 85, 242-251
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