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Epidemiology

www.cdc.gov/TraumaticBrainInjury
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Background

• Mild traumatic brain injury (mTBI) is one of the 
most common injuries sustained by youth in the 
US 

• > 50% will incur physical, cognitive, emotional, 
and/or sleep-related dysfunction

• Heavy symptom burden initially

• 30% still symptomatic at 3 months

Background

• Only three treatment trials to date in children 
targeted at reducing the impairment

• Evidence for
– Information, reassurance, and education

– Stepwise return to activities

– Cognitive behavior therapy 

• Co-I Wade developed a web-based therapy 
program for youth with complicated mild to 
severe TBI 
– Feasible 

– Restored executive function 

– Improved behavioral symptoms
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Self-Monitoring Activity-Restriction and 

Relaxation Training (SMART) Program

• Typical care for mTBI

– ED/PCP/Trainer initial visit

– Follow-up visits every few weeks

– Rx at visits: anticipatory guidance, rest, hydration, 

stepwise return to play, symptom management

• GOAL: Develop a treatment for mTBI

– Accessible

– Cost-effective

– Evidence-based

– Real-time individual symptom management

– Cognitive-behavioral skills / therapy

Aim 1

• Build and refine SMART, a web-based 

intervention providing real-time 

individualized symptom management and 

cognitive-behavioral skills, for youth ages 

11 to 18 years with mTBI

• Outcomes: Using stakeholder feedback and 

usability data, we will build and refine a 

program that is acceptable, comprehensible 

and relevant for youth with mTBI and their 

families.  
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The SMART Program

• Patient/Participant

– Daily symptom / activity reporting 

– Feedback / guidance for modulation of activities

– 8 Modules

• Parent

– 8 Modules

• Administrator

– Usage logs
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Home page: Module selection
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Impact/PCSS questions
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Daily Activity questions
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Child/Participant Feedback
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Making a plan for tomorrow

Copyright 4/5/2013

Introduction module
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Each module has Preview and Review pages
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Progress to Date

• Built the program – self-monitoring + modules

• Developed/tested the logic 
– Administration / timing of modules based on progress 

and time from injury

– Self-monitoring guidance based on symptom burden 
that day and the previous day

• Usability testing in progress

• Building database
– Feasibility statistics

– Usability ratings

– Weekly in-depth patient outcome measures
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Usability Scores

Goal SUS 68

– N = 8 participants

• 4 adolescents

• 4 parents

– Mean: 85

– Range: 47.5 – 97.5

System Usability Scale (SUS), J. Brooke 1996

Common Themes

• Technical Issues

– Dead air after videos in Introduction 

module 

– The slider bar on the daily tracking page is 

not intuitive; 2/3 children tried to type in the 

number of hours slept 

– The questions on the Daily Activities page 

were not easily understood by 2 children
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Common Themes

• Reading

– Modules had too much reading

– Audio was good and parents would read the 

information to their child

• Timeline for Module Completion

– Tasks were too intensive to do soon after injury

• Supplemental Pieces

– Liked the videos 

– Liked the information 

• Miscellaneous

– Liked the tailored aspect of the program

Parent feedback

“It’s very informative, because I played sports in 

high school and I had a concussion before and 

so some of the things I read I didn’t know”

“I liked those videos….. it would have helped 

her because she kept asking, “is this normal, is 

this normal” and it would have put it in to 

perspective for her that she isn’t the only and 

what was going on was normal.”
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Next Steps

• Refine modules based on feedback

• Perform small pilot randomized trial this 

summer/fall with emergency department 

population, adolescents 11-18 years (Aim 2)

• Future Directions

– Further refine

– Utilize in other settings (outpatient clinics)
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