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• Motor function/dysfunction in Autism

• Measuring motor function in Autism 

• Why should autistic individuals participate in organized 
physical activity (OPA)?

• Benefits of organized physical activity (OPA)

• Outcomes of OPA for autistic individuals

• Clinical tips for referring autistic individuals to OPA



DSM-5 
Diagnostic 

Criteria for ASD 

Social 
communication 

impairments

Repetitive 
behaviors and 

restricted 
interests

Expressive Language Level

Level of Support Needed

1. Deficits in social-emotional reciprocity

2. Deficits in nonverbal communicative behaviors 
used for social interaction

3. Deficits in developing, maintaining and 
understanding relationships

Need symptoms in all 3 subdomains

1. Stereotyped or repetitive motor movements, 
use of objects or speech

2. Insistence on sameness, inflexible adherence to 
routines

3. Highly restricted, fixated interests that are 
abnormal in intensity or focus

4. Hyper- or hyporeactivity to sensory input or 
unusual interest in sensory aspects of the 
environment

Need symptoms in 2 of 4 subdomains

Epilepsy

PsychiatricInsomnia
Motor Impairments1. Odd Gait

2. Clumsiness

3. Other abnormal motor signs



 Motor development is the earliest benchmark of developmental progress 
and is crucial in driving multiple cognitive processes

 Motor impairments are prevalent and one of the first signs of atypical 
development in autism

Motor development can be observed and measured over time

Motor function can serve as a target for intervention 

Importance of motor function in ASD

(Bhat et al, 2011; Fournier et al, 2010 ; Wilson RB et al, 2018; Piven, 2018; Iverson et al, 2019; Ozonoff et al, 2011)



▪2,084 individuals with ASD 

▪  35.4% met criteria for motor difficulties (intellectual disability-37%)

▪  Prevalence of motor difficulties increased with age

▪  Diagnosing clinicians reported motor difficulties in only 1.34% of cases



(Bhat et al, 2011; Fournier et al, 2010 )



Motor impairments impact overall 
development  

Motor impairments can have a cascading impact on language, 
cognition, social communication, and physical activity 

(Piven, 2018; Iverson et al, 2019; Ozonoff et al, 2011)

(Houwen et al., Res in Dev Disabil, 2016)



Gaps in the field 

Motor assessments that can be utilized in individuals with a range of cognitive 
and behavioral abilities 

Sensitive and specific measures that can yield objective results regarding the 
nature of these motor impairments and their relationship to 

neurodevelopmental outcomes

Identify the neural mechanisms underlying motor dysfunction in NDDs



How do we measure motor function?

• Caregiver Questionnaires                                                   

• Vineland Adaptive Behavior Scales

• Motor Measures

• Neurological Examination

• Standardized developmental assessments

• Standardized motor assessments 

(Wilson RB et al, 2018; Wilson, Spectrum, 2019)





What we are still missing…

• Motor assessments that can be used to assess individuals with 
varying cognitive and behavioral function

• Move beyond capturing only motor milestones and skill acquisition

• Objectively quantify qualitative differences in motor function 

(Wilson RB et al, JNDD 2018)





Three groups: Dup15q (n = 39), NsASD (n = 21), and TD (n = 131)

Three domains of gait: 1. Pace: 2. Postural control 3. Variability

Successful evaluation of individuals with ASD and a wide range of 
behavioral and intellectual abilities

Features of poor postural control and variability in gait could 
indicate a common deficit in cerebellar function in Dup15q 
syndrome and nsASD (shown in preclinical and clinical imaging 
studies)



The Neurodevelopmental and Motor Phenotype of SCA21 (ATX-TMEM240)

Emma Burdekin, BA, Julian Martinez, MD, Jessica E. Rexach, MD, PhD, Brent L. Fogel, MD, PhD, Shafali 
S. Jeste, MD, Charlotte DiStefano, PhD, Carly Hyde, BS, Tabitha Safari, BS, Rujuta B. Wilson, MD

▪ Coexistence of ataxia, motor impairments, and neurodevelopmental disorders 
suggest a common role for affected spinocerebellar pathways

▪ Greater ataxia correlated with greater severity of neurodevelopmental 
diagnoses

Emma Burdekin, 
DGSOM MS3

“I'm a medical genetics fellow in NC, and I was writing because I read your 2020 paper, "The 
Neurodevelopmental and Motor Phenotype of SCA21 (ATX-TMEM240)" with interest as a I recently saw a child 
with diagnosis of autism and odd movements…we later chose to pursue testing and she has a mutation in 
TMEM….”
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Motor 
Dysfunction

Sedentary 
behavior

Reduced 
peer 

interactions
Negative 
effects on 

behavior and 
health

•Higher rates of sedentary behaviors
oNot meeting recommended 60 minutes of 

physical activity a day for children

oReduced bone mineral density leading to 
higher rates of fractures

•Increased rates of obesity
o Leading to greater risk of other medical 

co-morbidities such as high blood sugar and 
high cholesterol

Why should autistic individuals participate in OPA



Benefits of organized physical activity (OPA)

•Good for the Brain

•Long term health benefits 

•Mental Health Benefits

•Cognitive benefits

•Building social relationships 

(Chekroud SR, et al., Lancet Psych 2018; Ishihara & Mizuno, Eur J Sport Sci, 2018; 

“As fitness has also been related to the frontoparietal 
network, it would follow that children might derive 
benefits in school performance from increased 
participation in physical activity”.



Why don’t we refer autistic individuals to OPA?

• Long term motor dysfunction under diagnosed

• Unsure about the benefits for individuals with autism

• Focused on other therapies (speech, behavioral)

• Unsure about child’s ability

• Programs are not available

• Parental concerns



What’s happening in the US?

(https://sparkforautism.org/discover_article/the-importance-of-motor-function-and-physical-activity-in-autism-spectrum-disorder)

https://sparkforautism.org/discover_article/the-importance-of-motor-function-and-physical-activity-in-autism-spectrum-disorder








Gaps and Needs in Programs

• How Can the Programs Improve?

–Greater availability and accessibility

–More informed coaches and instructors

–Programs focused on specific needs

–More programs for “higher functioning” 
children

–More programs for children with “greater 
needs”

• Why some do not participate?

–No programs available

–Unsure of how their child will do

–Unaware that a program exists

–Program does not meet specific needs

–Has not been recommended 



Benefits of OPA for children with Autism

Nicole J. Rinehart, Shafali Jeste, Rujuta B. Wilson
Dev Med Child Neurol 2018

(Tan et al., J Autism and Dev Disord, 2016)



Outcomes of OPA for individuals with Autism

48-week program focused on 
basic coordination and 

strength exercises vs control

Children with ASD (6-12 y/o)

Improved lipid profile, 
perceived quality of life, and 
repetitive and stereotyped 

behaviors 

12-week remote exercise 
intervention

1 vs 2 x per week

Adults with Down 
Syndrome (18-35 y/o)

2 x per week led to 
significant improvement 

in memory and 
nonsignificant in attention 

and reaction time

10-week swimming 
intervention vs control 

Children with ASD (6-9 y/o)

Improved social competence

Reduced irritability

(Toscano et al., Percept Mot Skills, 2018)

(Pan CY, Autism, 2010)

(Ptomey et al., Disabil Health J, 2018)



Benefits of OPA for children with NDDs

ACEing Autism: Tennis program adapted for kids with Autism Spectrum Disorder
Programs are 6-12 weeks in duration and there are 80 program sites across the US

Standardized Caregiver Questionnaires and Surveys to evaluate program outcomes





Program Survey Represents 60 Sites Across The United States

Assessment of Change in Developmental 
Domains

(Wilson, RB, Pediatrics, under review)



Mission
Provide an expressive outlet for children with disabilities

Foster mentorship and a sense of community among students and volunteers

Eliminate the stigma and reduce the challenges associated with disability on the 
UCLA campus and beyond

Emily Coker, DGSOM MS4



● Founded at UCLA in 2019
● UCLA Student Run Organization-50 volunteers
● Training in NDDs, disparities in care, benefits of OPA, adapting 

movement skills
● Served over 150 children in person and over 60 children 

virtually (nationally)

https://www.emiucla.org/



Study Design: waitlist control
▪ Active Group: 18, Control Group: 16 

Participants
▪ 4-17 years of age with a developmental disabilities

Program
▪ 1-hour virtual dance classes, 1X/week for 10 weeks
Measures
▪ Physical activity engagement and motivation
▪ Motor skills
▪ Adaptive skills
▪ Social communication/Repetitive Behaviors
▪ Quality of life 
▪ Parental stress

https://airpnetwork.ucla.edu/



Clinical Tips and Referral to OPA 

•Routine screening for motor impairments in individuals with NDDs

–Developmental history, DCDQ, MABC checklist

•Referral to programs adapted for children with NDDs, and 
potentially specific to certain NDDs

•Recommend activities for families that reduce sedentary behaviors

•Help the family create a medical profile for the child (e.g., 
information on seizures, behavioral difficulties, language level)



Resources for adapted programs and indoor activitiy

emiucla.org

Aceingautism.org

https://teamprimetime.org/

https://www.specialolympics.org/school-of-strength

https://www.specialolympics.org/our-work/covid19

https://teamprimetime.org/


Summary
▪  Motor dysfunction are a prevalent and pervasive co-occurring condition 

▪Quantitative + Qualitative tools can improve identification of motor 
dysfunction in autism 

▪Routine screening of motor dysfunction is important for overall care

▪Motor dysfunction can impact health and physical activity 

▪Organized physical activity (OPA) can have both motor and non-motor 
benefits for individuals with ASD

▪Routine recommendations of these programs should be considered



Acknowledgements

David Elashoff, PhD
James McCracken, MD
Susan Bookheimer, PhD
Daniel Geschwind, MD

Funding
NIH/NICHD K23
HRSA AIR-P

Thank you to all the families who participate in our research 

Tabby Safari
Kristal Orta Martinez

Emma Burdekin
Sebiha Abdullahi

Maggie Tsang
Emily Coker
Joyce Kuo

Sereen Wong
Chloe Orsini
Porus Karwa

Mujtaba Khandoker



Contact Us: 
AIRP@mednet.ucla.edu

AIRPnetwork.ucla.edu

Feedback Survey:

mailto:airp@mednet.ucla.edu
https://airpnetwork.ucla.edu/
https://uclahs.az1.qualtrics.com/jfe/form/SV_3Ldkkl97ew0MGUZ
https://uclahs.az1.qualtrics.com/jfe/form/SV_3Ldkkl97ew0MGUZ


Register:

Thank you for attending! 
A link to view the recording will be emailed to all 

registrants.
We hope to see you next month!

Tuesday, June 15, 2021
4:00 p.m. - 5:00 p.m. ET
Zoom webinar

AIR-P Presents – Lifestyle Interventions: Moving from the Clinic to 
the Community

By Drs. Candace Gragnani and Priyanka Fernandes
This webinar will introduce the audience to how Lifestyle and Preventive 
Medicine approaches health and well-being in the clinical setting. It will 
walk the audience through the vision of translating the work from a 
clinical setting to a community-based intervention.

https://uclahs.az1.qualtrics.com/jfe/form/SV_3Ldkkl97ew0MGUZ

