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AGENDA
Intersection 2012: Advancing Digital and Assistive Technologies 
For the Brain and the Body
Tuesday May 15th


7:30-8:00 a.m.

Breakfast 
8:00-8:30 a.m.             Introduction and Welcome (Nigel Livingston)
8:30-9:30 a.m.
Keynote Address
· Catherine Mateer is a clinical neuropsychologist with an extensive background in clinical assessment, clinical intervention, and both basic and applied research. She will speak on principles of neuroplasticity, how they can be incorporated into rehab tasks, and provide some evidence of brain activity changes following various interventions, including games.
9:30-10:15 a.m.
Government Panel
· Heather Caughey, Public Health Agency of Canada
· Anne Fuller, BC Government
10:15-10:45 a.m.
Coffee Break
10:45-11:45 a.m.
Wearable Devices Panel
· James McNames, CEO of APDM  
· Kevin Stanley, University of Saskatchewan
· Karon MacLean, University of British Columbia
11:45-12:45 p.m.
Lunch



NEUROGAMe Projects
12:45-1:30 p.m
.Investigation of the Utility of Computerized Cognitive Training in Children with FASD 
Kimberley Kerns, University of Victoria
Bruce Gooch, University of Victoria 
Jacqueline Pei, University of Alberta
Carmen Rasmussen, University of Alberta 
Christian Beaulieu, University of Alberta
Jonathan Down, Vancouver Island Health Authority
1:30-2:15 p.m.

Strength-Based Interventions for FASD 
Chris Bertram, University of the Fraser Valley
Michael Gaetz, University of the Fraser Valley
James Reynolds, Queen's University
Kathy Keiver, University of the Fraser Valley
Alison Pritchard Orr, University of the Fraser Valley
Regan Mandryk, University of Saskatchewan
Bruce Gooch, University of Victoria
Sterling Clarren, Canada FASD Research Network
Shane Dunne, Dunne & Assoc.Technology Consulting, Inc.  
          2:15-3:00 p.m.              Using Cardiovascular Exercise to Elevate Levels of Brain 

                                                Derived Neurotrophic Factor and Enhance Cognition in 
                                                Children with Fetal Alcohol Spectrum Disorders   
Brian Christie, University of Victoria
Bruce Gooch, University of Victoria
James Reynolds, Queen's University 
Kimberly Kerns, University of Victoria
Catherine Gaul, University of Victoria
   3:00-3:15 p.m.

Coffee Break
    3:15-4:00 p.m.
CP Fit ‘n’ Fun Project: Health & Social Benefits of Virtual Exercise Games in Adolescents with CP 
Darcy Fehlings, University of Toronto
Nicholas Graham, Queen’s University
Virginia Wright, Holland Bloorview 
Annette Majnemer, McGill University
Ryan Rhodes, University of Victoria
Darren Warburton, University of British Columbia 
Regan Mandryk, University of Saskatchewan
4:00-4:45 p.m.
Adaptive Training of Cognitive Function in ASD, FASD, and ADHD 
Elizabeth Kelley, Queen’s University
Daryl Wilson, Queen’s University 
James Reynolds, Queen’s University
Nicholas Graham, Queen’s University 
Douglas Munoz, Queen’s University
4:45-5:45 p.m.

CanAssist Tour (House E on campus)
6:30-8:30 p.m.

Conference Banquet (University Club)
Wednesday May 16th 

7:30-8:00 a.m.

Breakfast

8:00-8:15 a.m.

Introduction (Chris Bertram)
8:15-9:15 a.m.
Keynote Address
· Tim Laning, co-founder of Holland-based Grendel Games, creates games focusing on physical and mental rehabilitation, improvement of surgical training, and medical education for universities, hospitals, and rehabilitation institutes. The games they create span a multitude of genres, target audiences and hardware platforms, ranging from game consoles like Nintendo Wii to mobile phones to PC and Mac, and catering hardcore retro gamers, cognitively impaired children and professional surgeons alike.
9:15-10:15 a.m.
Industry Panel  

· David Worling, Westcoast Child Development Group 
· 
Paul Natland, CharlieDoggie 
· Alan Price, Digido

10:15-10:45 a.m.
Coffee Break
10:45-11:45 a.m.
Not For Profit Panel
· Amy Lonsberry, Sinneave Foundation
· Nigel Livingston, CanAssist 
· Nehama Baum, MukiBaum 
11:45-12:05

Mitacs update
12:05-1:00 p.m.
Lunch
1:00-2:00 p.m
.
Neurofeedback Panel 

· Lynda & Michael Thompson, Biofeedback Institute of Toronto
· Regan Mandryk, University of Saskatchewan 
2:00-2:45 p.m.            Games for Mental and Physical Health Panel
· Jose Barrios and Noel Feliciano, University of Victoria 
· Darcy Fehlings, University of Toronto  
2:45-4:30 p.m.
Wrap-Up and Next Steps (Dan Goldowitz)
NEUROGAMe Projects

Strength-Based Interventions for FASD

Principal Investigator: Dr. Chris P. Bertram (University of the Fraser Valley)

Co-investigators: Dr. James Reynolds (Queen's University)

Dr. Michael Gaetz, (University of the Fraser Valley)
Dr. Kathy Keiver (University of the Fraser Valley)
Dr. Alison Pritchard Orr (University of the Fraser Valley)
Dr. Regan Mandryk (University of Saskatchewan)
Dr. Bruce Gooch (University of Victoria)

Collaborators: Dr. Sterling Clarren (University of British Columbia)
Dr. Shane Dunne (Dunne & Associates Technology Consulting, Inc.)

We are proposing an innovative, strength-based intervention program for children with Fetal Alcohol Spectrum Disorders (FASD). What makes this proposal unique is our strategy of first identifying the existing strengths of the child, and then developing these strengths to the fullest capacity of the individual. Studies indicate that children with FASD demonstrate two such strengths: a) within the domain of motor function and b) in their aptitude for working with computer-based technologies. Regarding motor function, the current proposal seeks to build upon the successes of a pilot study that has shown great promise over the past three years in terms of positive gains in both the motor and cognitive domains. We intend to build on the strength-based concept by capitalizing on the demonstrated aptitude with computer-based technologies in this population by incorporating a novel neurofeedback training system which the children experience through an original computer gaming platform.

The study will assess the effects of: (i) a targeted, strength-based activity program; (ii) a neurofeedback training program coupled with interactive computer games; or (iii) both together on a variety of behavioural and cognitive outcome measures. Within each group, a cross-over design will ensure that each child receives an intervention, as well as serving as his/her own control. Children will initially receive a detailed motor skill assessment that will later dictate that child’s specific intervention. Outcome measures will be assessed prior to intervention, again during weeks 12 and 24, and will include the motor skills test, standard neuropsychological tests for cognitive abilities, cortisol levels, and state-of-the art oculomotor tasks that assess specific aspects of cortical functioning.

The current proposal aligns with the objectives of the Opportunities Initiative in multiple ways. First, it is translational; novel therapeutic interventions will be assessed in one of the receptor populations targeted by NeuroDevNet, namely children with FASD. Second, we have assembled an interdisciplinary team of leaders and innovators in their respective fields; computer software design and the development of turnkey EEG biofeedback equipment will proceed in parallel with motor skills training and neuropsychological assessment in children. Third, it is collaborative; this project engages expertise from two different NCE’s (NDN, GRAND), and was developed out of the jointly funded workshop, “When Virtual Meets Reality”. Fourth, there is an established private-sector partner; neurofeedback equipment and software will be provided by a Kingston, Ontario based company.

Using Cardiovascular Exercise to Elevate Levels of Brain Derived Neurotrophic Factor and Enhance Cognition in Children with Fetal Alcohol Spectrum Disorders

Principal Investigator: Dr. Brian Christie (University of Victoria)

Co-investigator: Dr. Bruce Gooch (University of Victoria)

Collaborators: Dr. James Reynolds (Queen's University)
Dr. Kimberly Kerns (University of Victoria)
Dr. Catherine Gaul (University of Victoria)

It is becoming abundantly clear that exercise is not only good for the body, but has tremendous benefits for the brain as well. Evidence from both animal models, and human studies, indicates that regular cardiovascular exercise can increase the learning and memory capacity of both the developing and the aged brain. Moreover, this increase in capacity seems to be tightly correlated to exercise induced increases in brain derived neurotrophic factor (BDNF), a chemical that helps brain cells thrive and survive. In Fetal Alcohol Spectrum Disorders (FASD), BDNF is not as abundant in the brain as it should be. The FASD brain is also characterized by impoverished structure, reduced neuronal numbers, and impairments in learning and memory. In animal models of FASD, we have been able to significantly reduce these deficits by having animals engage in regular cardiovascular exercise. The results are dramatic, and are coupled to an increase in BDNF. In the present study we hope to take the first steps to translate this work into the human realm. We have compiled a team of neuroscientists, exercise specialists, psychologists and computer scientists to develop an engaging exercise program for children with FASD. Our goal is to first assess the learning and memory capacity of these children; then to carefully monitor them as they become involved in a 12 week exercise program (30 minutes, three times a week) that is based around engaging computer games. Our outcome measures will be to: 1) quantify changes in cardiovascular fitness; 2) determine if this exercise program is sufficient to increase BDNF levels in these FASD children; and 3) elucidate whether this program will help to improve their learning and memory capacity. A longer term goal is to implement this program at multiple sites (Edmonton, Victoria, and possibly Kingston and Vancouver) in the second year.

CP Fit ‘n’ Fun Project: Health & Social Benefits of Virtual Exercise Games in Adolescents with CP

Principal Investigators: Dr. Darcy Fehlings (University of Toronto), Dr. Nicholas Graham (Queen's University) 

Co-investigator: Dr. Virginia Wright (Holland Bloorview)

Collaborators: Dr. Annette Majnemer (McGill University)
Dr. Ryan Rhodes (University of Victoria)
Dr. Darren Warburton (University of British Columbia) 

Dr. Regan Mandryk (University of Saskatchewan)

As children with cerebral palsy (CP) become teenagers, they experience a decrease in their physical function. Children who are walking with a mobility aid such as a walker often need to start using a wheelchair to get around in the community during adolescence. If they continue with the walker they get tired easily and walk shorter distances. Decreased mobility leads to increased social isolation for the teens and impacts negatively on their quality of life. This loss of function is multifactorial, but poor physical fitness and muscle weakness secondary to disuse are significant contributors. Exercise video games are a novel approach to engage youth in physical exercise and social interaction with their peers. The objective of this study is to develop and evaluate exercise video games to engage youth with CP in physical exercise to improve their physical fitness and increase social interaction with their peers. Our over-arching research questions are whether “exergames” can provide health benefits (improved physical fitness) and help enhance leisure participation and quality of life in youth with CP.

Over the 2-year time-frame, the deliverables will be: 1) the development of one or more exergames designed to allow youth with CP of varying physical abilities to play and interact together. The design process will involve youth with CP, game designers, and health professionals and will focus on techniques to motivate long-term interactive play, and 2) an evaluation of the effectiveness of the “exergames” through a prospective case series design, involving 10 youth with CP, assessing improvement in their physical fitness, gross motor function, leisure participation, and quality of life.

This project aligns with the “Networks” mission by partnering the expertise of members of GRAND’s Gaming for Fitness project with NeuroDevNet’s expertise in CP to accelerate the field of virtual reality as a rehabilitation treatment option for children with disabilities. The interaction of the two groups’ expertise is critical to the success of this study. This project will provide valuable interdisciplinary and collaborative training opportunities for highly qualified personnel (Junior Clinician Scientist, Research Associate, Undergraduate and Graduate Students). In the long-term, if exergames provide health benefits for youth with disabilities their long-term health and contribution to Canadian society will be augmented. The Canadian “exergames” innovation will have generalizability to individuals with other disabilities and have the potential for economic impact through future industry/consumer partnership.

Investigation of the Utility of Computerized Cognitive Training in Children with FASD

Principal Investigator: Dr. Kimberly A. Kerns (University of Victoria)

Co-investigators: Dr. Bruce Gooch (University of Victoria)
Dr. Jacqueline Pei (University of Alberta) 
Dr. Carmen Rasmussen (University of Alberta)

Collaborators: Dr. Christian Beaulieu (University of Alberta) 
Dr. Jonathan Down (Vancouver Island Health Authority)

Prenatal alcohol exposure can lead to a variety of cognitive, behavioural and neurological deficits, including permanent structural damage to the brain, all of which fall under the umbrella term of Fetal Alcohol Spectrum Disorder or FASD. Executive function (EF) and attention deficits have been implicated as cardinal deficits in FASD and Attention Deficit Hyperactivity Disorder (ADHD) is the most frequent comorbid psychiatric disorder in FASD, yet intervention efforts lag. In contrast, process intervention approaches to directly retrain attention and aspects of executive function have been adopted as practice standards in adults with acquired brain injury. There is also a growing body of research on the effectiveness of process specific interventions for attention and working memory in children with developmental disorders. The purpose of this proposal is to fund further research into process approach training for attention and working memory in children with FASD by 1) expanding and modifying computerized training materials based on results from a pilot study, 2) conducting a controlled intervention study using these modified and expanded materials in a school-based “trained therapist” delivered model, and 3) modifying the materials to be ‘web-based’ and conducting a pilot study assessing the potential for an ‘inhome caregiver delivery’ format for the intervention. As deficits in attention and aspects of executive function (working memory and inhibitory control) are common in a number of developmental and acquired disorders of childhood this type of intervention holds potential for many children with these difficulties.

To accomplish this goal we have a unique interdisciplinary and multisite team of researchers. Kimberly Kerns, a clinical neuropsychologist, has developed and evaluated cognitive remediation tools for children with acquired brain injury, ADHD and FASD. Bruce Gooch, a CFI funded computer scientist has extensive background in human interface and computer game development and provided initial development of the software used in the pilot project. Jacqueline Pei, an educational psychologist, is the director of the Intervention Network for the Canada NW FASD Research Network and has worked closely with schools in the implementation of intervention efforts. Carmen Rasmussen, a developmental psychologist specializes in cognitive development in children with FASD and a funded NeuroDevNet investigator. Christian Beaulieu is a professor of Biomedical Engineering at the University of Alberta and a funded NeuroDevNet investigator. Our team of researchers have been working together for over a year and have already established the systems for communication and collaboration that ensures the success of this collaboration.

Adaptive Training of Cognitive Function in ASD, FASD, and ADHD

Principal Investigators: Dr. Elizabeth Kelley (Queen's University), Dr. Daryl Wilson (Queen's University)

Collaborators:  Dr. James Reynolds (Queen's University)
Dr. Nicholas Graham (Queen's University)
Dr. Douglas Munoz (Queen's University)

Research has shown that playing videogames can lead to increased attentional and cognitive abilities in neurotypical individuals. In collaboration with Drs. Reynolds, Munoz, and Graham, Drs. Kelley and Wilson will expand on this research in three ways: 

(1) Develop an adaptive videogame training program that is engaging, yet allows specific aspects of attention and cognitive control to be systematically varied in response to each child’s strengths and weaknesses. It is expected that this adaptive training procedure will produce greater improvements in attentional control, executive functioning, and overall skills than a typically-structured videogame.
(2) Test the adaptive training procedure on three populations which have not been studied to date: children with Autism Spectrum Disorder (ASD), Fetal Alcohol Spectrum Disorder (FASD), and Attention-Deficit/ Hyperactivity Disorder (ADHD).
(3) Assess a broad range of variables pre- and post-training including standardized and experimental tests assessing attentional skills, executive functioning, academic, behavioural, and social functioning, and daily living skills.

The proposed research dovetails nicely with NeuroDevNet’s focus on fixing impaired brains, and addresses other aspects of NeuroDevNet’s foci, including improving measurement and diagnosis, understanding brain development, and generating improvements in outcomes for children with atypical brain development. By the end of this project, we expect to provide the following deliverables:

(1) An internet-based videogame that adapts to the strengths and weaknesses of each individual and thus can be used with other populations with cognitive control deficits. The adaptive videogame will be made available to NeuroDevNet for future use with other populations. 
(2) As a public health benefit, this internet-based videogame could facilitate the efficiency of and reduce the cost of treatment for those with cognitive deficits.
(3) A means of collecting experimental data safely and securely over the Internet.
(4) A means-tested manner of training attention and executive functioning that can be used to assess how this training alters the brain by assessing structural and functional brain changes using MRI and eye-tracking technologies.
(5) Development of collaborative links between individuals in psychology, neuroscience, and computer science.
(6) Cross-disciplinary training of numerous HQP who will have gained clinical experience (working with and assessing individuals with ASD, FASD, and ADHD), computational experience (development of training software and internet-based data collection), and cognitive research experience (implementation and analysis of cognitive control paradigms). Moreover, these individuals will benefit from training within the multidisciplinary Centre for Neuroscience Studies, and from Dr. Kelley’s association with the nationwide Autism Training Grant from CIHR.
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