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Why Brain and Behavior Matter

• Many children with Duchenne or Becker have learning, emotional, 
and social challenges that deserve support

• Screening and check-ins help identify these needs early, so 
support can start sooner

• As children with Duchenne and Becker live longer, this 
understanding improves quality of life for them and their families



How Dystrophinopathy Can Affect the Brain



The same gene shapes both muscles and the brain

Doorenweerd, 2020, Neuromuscular Disorders





Clinical Signs of Brain Involvement

Attention-Deficit/Hyperactivity Disorder (ADHD) 

Language and Speech Delay

Learning Disorder

Autism Spectrum Disorder (ASD)

Intellectual Disability (ID)

Motor and Vocal Tics

31%

24%

20%

8%

4%

2% What this means for families:
Learning, attention, language, and 
social differences are more 
common in Duchenne and Becker 
than in other children.

Noticing them early opens the door 
to support.



Common Parent/Caregiver Concerns

Caregiver Response (%, N = 320)

Anxiety 50

ADHD 32

OCD 26

Depression 22

Autism Spectrum 21

Sensory Processing 19

Oppositional Behaviors 10

Baldi, et al., Muscle and Nerve, 2025



Language Processing

Motor Skills

Sensory Processing

Emotional Regulation

Attentional Regulation

Social Communication

Foundation for a 
Developmental 

Hierarchy



“Alphabet Soup” 
Diagnoses Often Overlap

ADHD

Learning 
Disorder

Anxiety

ASD





BELS: Towards a Functional Framework

Behavior Emotions
Learning 

and 
Cognition

Social

Truba, et al., Muscle and Nerve, 2025



A Functional Framework

Behavioral

• Sensory 
processing

• Motor Skills

Emotional 
Functioning

• Anxiety
• Oppositionality
• Temper 

tantrums
• Frustration 

Tolerance

Learning and 
Cognition

• Language
• Attention

Social Skills

• Engagement 
and motivation

• Play skills



BELS Development

45 questions (12 for 
each domain)

Yes/no/unsure 
response format

Pilot study: Arkansas 
Children’s Hospital

45 patients 
• Mage 12.3 years ± 4.4 

years, range 4-19 
• 34 DMD, 11 BMD

Included four other 
established 

questionnaires to 
assess external validity

Caregivers reported 
took less than 10 

minutes



The Potential Clinical Gap

Diagnosed 
Condition

Reported Symptoms on BELS

50% ADHD > 60% distractibility, impulsivity, and restlessness

35% anxiety 50% anxiety symptoms (e.g., worries, fears)

12.5% ASD > 1/3 social communication and peer relationship 
concerns

1 patient with LD; 
2 with IDD

50% difficulties with reading, writing, and math

Truba, et al., Muscle and Nerve, 2025



BELS Current Research

• National validation study in dystrophinopathy comparing BELS to 
other standardized screening questions 

• Targeted validation study in pediatric patients with other 
neurodevelopmental disorders (autism, learning disorders, ADHD) 
to provide benchmarks for scoring

• Comparing BELS to other tools that are being developed in 
dystrophinopathy



Getting Help: Assessment and Support



Importance of Early 
Intervention
• Improved functional outcomes

• Improved family functioning

• Lower caregiver stress

• Fewer barriers to medical 
treatment



Developmental Context

Brain is still developing over 
the course of childhood and 
adolescence  in Duchenne 
and Becker

From Somerville



Types of Developmental Assessment

Occupational therapy (OT)

Physical Therapy (PT)

Speech and language evaluation

Educational evaluation

Neuropsychological assessment with any comorbid neurodevelopmental concerns

Early non-ambulatory Ambulatory Late non-ambulatory



Psychiatry 
(medication) Psychotherapy 

Neuropsych
Evaluation

School 
Services

PediatricianNeuromuscular 
Clinic

Occupational 
Therapy

Physical 
Therapy

Speech and 
Language

Social Skills/
ABA



Why These Concerns Are Often Missed
• Why concerns slip through the cracks

• Families may not realize these symptoms are connected to Duchenne or Becker
• The pediatrician may assume the neuromuscular team is handling it — and the 

neuromuscular team may assume the pediatrician is
• Not every specialist is trained to look for these concerns
• Families may have limited access to evaluations

• What helps
• Routine screening designed for Duchenne and Becker
• Sharing the changes you notice at home and at school

Baldi, et al., Muscle and Nerve, 2025



Support and Treatment That Helps



What Might this Look Like?

• Whole Child Approach to Multidisciplinary Care:
• Patient: cognition/learning, emotional/behavioral, social relationships, 

sensory processing
• Family: hope, parenting strategies and understanding, home 

environment, parenting philosophy, dynamics of primary caregivers 
• Environment/Culture: access to care, community and government 

supports

• Need for providers specializing in fetal and infant development 
and transition to adulthood (impact of newborn screening and 
longer lifespan)



Support That Can Help

• Therapies that build everyday skills
• Occupational therapy for daily living and motor skills
• Behavioral therapy to build coping skills and ease worries — for children 

and caregivers
• Support for attention, memory, and problem-solving
• School and educational supports

• Care that includes the whole family
• Parenting strategies and support for parents and caregivers
• Building on each child’s strengths



Takeaways and Questions for Your Care Team

• Remember
• Learning, attention, emotional, and social differences are common in 

Duchenne and Becker
• Noticing them early opens the door to support and better outcomes
• You know your child best — your observations matter

• Questions to ask your care team
• Who on the team checks development, learning, and mental health?
• Would a developmental or neuropsychological evaluation help my child?
• What school supports or therapies could help right now?
• How can we support our whole family’s wellbeing?



Thank you

• All of you!

• Pat Furlong

• Kathi Kinnett

• Rachel Schrader

• Our patients and their families

• Our colleagues and collaborators

• Industry sponsors
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