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Goals of the Panel
To discuss:
 Engagement in the use of mobile technologies for health self-

management
 Motivation for health self-management

 Motivation for use of mobile technologies as tools for self-management

 The importance of executive functions/executive behaviors

 Motivation in design/development including graphics and gamification

 Tailoring of mobile technologies
 Accessibility that addresses physical, sensory, and cognitive needs

 Addressing the executive component of self-management in both accessibility and 
tailoring

 Specific technological issues in tailoring



Agenda
 Introduction to Engagement with and Tailoring of Mobile Technologies for 

Health Self Management: Seth Warschausky, PhD; Provide overview of 
panel presentations and brief comments regarding motivation and 
capabilities for self-care.

 Considerations for Tailoring Technology: Executive Function: Lisa Jacobson, 
Ph.D., ABPP-CN; Describe executive function contributions to health self-
management, and design considerations in addressing EF needs as well as 
minimizing EF demands.

 Picking Your Battles: All Things to All People: Eric Maslowski; Engagement 
and tailoring lessons learned and design considerations in SCI-Hard 
gamification.



Psychological and neuropsychological 
considerations: A few words



Theoretical Domains Framework for 
Adherence-Promotion Interventions

Representation of the theoretical domains framework (as initially described by Cane et al., 2012).

McGrady et al 2015



Conceptual framework of engagement with 
Digital Behavior Change Interventions (DBCIs).

Perski et al 2017



Digital Behavior Change Intervention (DBCI) 
recommendations for engagement (Michie et al 2017)

 Empirically establish what constitutes “effective 
engagement”: for each DBCI

 Develop valid objective and subjective measures of 
engagement

 Use a person-centered iterative approach to refine DBCIs to 
meet user requirements



Mastery motivation and executive functions

 Mastery Motivation (persistence) early in life may be an early indicator of 
development of executive functioning (Hauser-Cram et al., 2014)

 Persistence in cause and effect problem-solving involves

 Keeping a goal in mind: Working memory

 Inhibiting other responses

 Shifting/Cognitive flexibility if conditions/demands change



Mastery
Motivation

Executive
Behaviors

Initiating
Routines

Physical 
Abilities

Initiating (Health) Routines

Executive
Functions

The effects of mastery 
motivation are mediated 
by executive behaviors

Warschausky S, Kaufman JN, Schutt W, Evitts M, Jacobson LA, Hurvitz EA: 
Motivation and Executive Control as Predictors of Health Self-Management in 
Persons with Cerebral Palsy or Myelomeningocele. Developmental Medicine 
and Child Neurology (in review; in revision)
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Executive
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Prospective
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Prospective Memory: 
Remembering to Remember

Executive
Functions

The effects of mastery 
motivation are mediated 
by executive behaviors



Mobile Assistive Technologies

 While there is a general decline in mastery motivation during adolescence, 
there is an exception in one domain: Use of technology

 Health self-management technologies can include:

 Cognitive orthoses to address executive difficulties in initiating routines, 
executing multistep tasks, scheduling, prompting for prospective 
memory

 Gamification and Smart Games to improve health literacy

 And once mastered, the person has opportunities to be the expert and 
mentor others in the use of these self-management  technologies



Considerations for Tailoring 
Technology: 

Executive Function

Lisa A. Jacobson, PhD., ABPP-CN
Neuropsychologist, Kennedy Krieger Institute

Assistant Professor, Johns Hopkins School of Medicine



What is Executive Function? 
Domain of cognitive skills –beyond IQ – used for engaging in 

novel, purposeful behavior. 

Task Initiation

Impulse or Inhibitory Control 

Working Memory

Flexibility / Set-Shifting

Organization

Planning / Problem Solving

Self-Monitoring

Emotional Control / 
Self-regulation



What is Executive Function? 

(Blair & Raver, 2015; Denckla, 1996; Jacobson & Mahone, 2012)

Domain of cognitive skills –beyond IQ – used for engaging in 
novel, purposeful behavior. 



Executive Function (EF) matters

 Predict academic, vocational, and social 
success –beyond IQ
 Demands for application of EF skills typically 

increase with age
 independent self-management

 problem-solving 

 behavioral self-regulation

 EF dysfunction persists & affects medical, 
adaptive and vocational outcomes



How is EF important to health self management?

 Youth with developmental or neurological 
disabilities frequently demonstrate deficits in EF –
even when thinking abilities are intact
• Initiation, speed, organization, working memory, prospective 

memory
• behavioral and emotional regulation

 AYAs with chronic health conditions typically face 
additional self-care burden 
• medication management, catheterization, insulin/BGL …

• –> adding to EF demands



Assessing EF contributions to HSM
 Self-care/health self-mgmt (HSM) skills are complex

 Involve both the Skill itself & Implementation of skill

 can have problems with either aspect

 Need to know if the AYA has the skill -> knowledge

 Need to know if the AYA can implement appropriately -> EF

 Need to think about these aspects in tandem, recognizing specific challenges



An example: KKIS-SB (SCD, CP)
 KKIS assesses medical self-care, self-advocacy, and more typical daily adaptive 

demands for ADLs, social interactions, and home living -> focus on role of EF
 associated with

 EF ratings

Inhibit, WM

 Adaptive skills

Conceptual &

Practical

(Self-direction)

Age-related change in KKIS-SB scores(Jacobson et al., 2013)

“Please imagine that you have left your child alone for 
the entire day. How well would he or she do the 
following things without reminders or help from 
you?”

--If  your child were home alone for the day, 
would s/he... 
• start ___ tasks independently? 
• complete ___ tasks correctly? 



EF & technology: 
Opportunity & Challenge
 Technology as “cognitive orthotic” or support for weak EF skills

 …but EdysF can hinder access to technology 
 accessibility, usability, understandability… 

 …and technology can exacerbate EdysF! Development + expectations = 
moving target

[Epstein et al., 2001 (case study); Gaytan, 2006; Ramsay & Terras, 
2015 (person-system divide/”psychological infrastructure”); Junco, 
2012 (!Facebook); Rosen et al., 2013 (!Facebook)]; Terras & 
Ramsay, 2014 (“psychological challenges to tech”)]



Tech demands on Executive Function
 Inhibitory Control (don’t look at Facebook, don’t play games, don’t google 

every question I have ever….) 

 Working Memory (remember the directions and goal of the task as well as 
the controls for the application/what comes next). 

 Flexible Thinking (trouble shoot technical difficulties, problem-solve, 
consider alternative approaches using different digital tools). 

[Epstein et al., 2001 (case study); Gaytan, 2006; Ramsay & 
Terras, 2015 (person-system divide/”psychological 
infrastructure”); Junco, 2012 (Facebook); Rosen et al., 2013 
(Facebook)]; Terras & Ramsay, 2014 “psychological challenges to 
tech”]



Design considerations
 Accessibility

 Physical and cognitive considerations

 Processing speed

 Perceptual complexity/vision accommodation

 Reading level (5 cent words)

 Procedural complexity

 Developmental focus/scaffold over time?

Initiation -> engagement -> integration -> independence



Design considerations
 Tailoring

 Accommodate physical/cognitive/medical needs

 Initial feedback from caregivers/medical team

 Assessment of AYA’s capabilities & EF skills

 Regular assessment/monitoring to adjust or adapt the tools to increase use/reduce scaffold

Consider impaired awareness and report (anosognosia)

 Evaluate engagement and fidelity data, progress and follow-through –> adjust design 
accordingly



Engaging Millennials with 
Disabilities to Manage Health 
with Technology

25

Ronald T. Seel, PhD, FACRM
Shepherd Center, Atlanta, GA

Daniel Joye, Founder, CDO
ChartAssist, LLC, Montgomery, AL

Ben Edmunds, CTO
ChartAssist, LLC, Montgomery, AL



OVERVIEW

1. Brief summary of transition challenges after acquiring 
severe brain injury

2. Differing client and family perspectives
3. Lessons learned
4. Decide and Exceed App
5. Case Study

A. Automated assessment and recommendations
B. Behavioral informatics
C. Visual presentation of data
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TRANSITION CHALLENGES FOLLOWING SEVERE TBI
 Inter- and intra-variability in ability / motivation
 Lack of awareness / denial of impairments
 Self-managing chronic conditions
 Unintentional injuries and harm
 Psychological health / coping / self-efficacy
 Access to (skilled) assistance / supports / services 
 Financial resources to meet needs
 Profound loss of social support
 Negative peer influence
 Changing personal and environmental conditions

27



DIFFERING PERSON AND FAMILY PERSPECTIVES

Millennials with TBI
 Little or no memory of 

injury,   acute treatment
 Independence
 Frustration
 Tolerate substantial risk
 Focus on strengths 
 Don’t like being supervised 
 How to tell family they’re 

not being helpful
 [Depressed; obsess about 

impairments]

Family Members
 Vivid, emotional memory of 

injury and acute care
 Safety
 Fear
 Tolerate little risk
 Focus on impairments
 Hypervigilant
 How to talk to person with TBI 

without making them angry
 [Denial of disability; Under 

report severity to get services]



LESSONS LEARNED DEVELOPING TECHNOLOGY
 Seek consumer input and feedback early and often
 Emphasize broad, targeted feedback versus small advisory boards
 Clinicians and families: use focus groups
 Consumers with cognitive impairment: use one-on-one interview
 Identify trends and select great/best ideas
 Seeking consensus is a waste of time
 Track usage patterns 
 Agile process; release and release often
 Waiting for pristine data/sparse measurement error will keep your 

technology held hostage in the lab
 Technology is best conceived as an accelerator/facilitator
 Is it needed and helpful? Risk of translation loss
 Avoid solutions looking for problems



LESSONS LEARNED ON TECHNOLOGY USE
 Significant heterogeneity in health consumer preferences
 Amount and level of detail desired
 Number of activities and time willing to spend
 Health privacy concerns  

 Common elements in millennial preferences
 Self-directed vs. self-managed care
 Make personal choices that are best for them
 Mobile technology
 “Just in time” solutions that address my need today…and my new 

need tomorrow
 “What’s next?”
 Visual display of data versus numbers/tables



LESSONS LEARNED ON TECHNOLOGY USE
 Ease of use is critical
 Easy to see (hear/touch) 
 Easy to understand, e.g., can “alligator brain” it
 “Thumb interface”

 Data collection “burden” is tied to ease and relevance, not volume
 Language and context is important
 Positive framing of interventions, e.g., “Improving Strength, Balance and 

Endurance” vs. “Falls Prevention”
 No one likes being “supervised” by their spouse or parent

 Gamification and engagement
 Millennials with disabilities want victories…
 And want family and friends to recognize victories



DECIDE AND EXCEED

32

Decide and Exceed is a health decision support platform that 
supports person-centered care and a learning health system. 

It integrates multisource data into a comprehensive health and 
function profile, and generates evidence-informed 
recommendations.

The platform allows individuals, caregivers and providers to get 
advice, decide on goals, form a plan, and track progress.



Decide and Exceed Web-based Platform

33

Solid Foundation 
 Built with 100% open source framework
 Free is for freedom, not beer
 Facilitates innovation and collaboration 
 Zero proprietary code
 No increasing software licensing costs as usage grows
 Mitigates risk of product loss 
 Complete transparency of logic

HL7 FIHR Compliant
 Can provide integration, sharing, and retrieval of electronic 

health information with all major EMRs 



CASE STUDY—JOHN SMITH

 24 years old, married to wife Mary for 2 years
 Severe TBI
 Frontal contusions, midline shift, craniotomy
 Disordered consciousness 9 days; post-traumatic confusion 33 days
 13 day acute care stay; Inpatient rehabilitation for 35 days
 Outpatient physical, occupational therapies (3 x week/4 weeks)

 6 months post-injury; home/community-based service referral
 John and Mary’s Reported Presenting Issues and Goals
 Inconsistent safety in everyday activities
 Worsening attention/memory issues
 Sits around all day; fatigues easily
 Goal 1: Wants to feel better; have more energy
 Goal 2: Ride tractor/cut grass on property
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AUTOMATED INDIVIDUALIZED REPORT
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 Templated report shell based on consumer input
 Decision rule logic programmed to generate individualized 

next step recommendations based on client and family self-
report

 Multiple regression and recursive partitioning modeling 
results used to generate a safety risk profile

 Dashboard summary of conditions, abilities, positive screens, 
adaptive equipment, resources, and family coping
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Behavioral Informatics for Decision Support

41

 Encompasses behavior monitoring, assessment, 
computational modeling, statistical inference, and 
intervention 

 Uses data from active and passive sensor arrays to 
monitor physical and physiological aspects of behaviors

 Ecological momentary assessment of behavior using a 
mobile communication device, i.e., smart phone

 Convert raw data into behavioral inferences
 Generate ecological assessments and recommended 

behavioral interventions



STEP 1. CLINICAL QUESTIONS THAT WOULD BENEFIT 
FROM BEHAVIORAL INFORMATICS DATA

A.What is John’s alcohol use? How does it impact his sleep? 
B.Does John have healthy sleep habits? Does he have objective 

indicators of a sleep disorder? 
C.What is John’s typical activity level? Does increased activity 

change his sleep and mood?
D.What is John’s level of social interaction initiated and received  

outside of his immediate family?
E.Does taking a new medication (e.g. anti-depressant or 

stimulant) as part of treatment plan change his symptoms
including daily mood, sleep quality, activity level, fatigue, 
cognition, (or side effects)?

42



Piezoelectric bed sensor 
STEP 2:  SELECT TECHNOLOGY

Bluetooth Enabled Medication Dispenser
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Blood Pressure Cuff and Monitor

STEP 2:  SELECT TECHNOLOGY

Wrist worn activity tracker
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STEP 3: MOBILE DATA ENTRY—FOGG BEHAVIOR MODEL 
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MOBILE DATA ENTRY OF CLIENT AND FAMILY DATA
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MOBILE DATA ENTRY OF CLIENT AND FAMILY DATA
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MOBILE DATA ENTRY OF CLIENT AND FAMILY DATA
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MOBILE DATA ENTRY OF CLIENT AND FAMILY DATA
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MOBILE DATA ENTRY OF CLIENT AND FAMILY DATA
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MOBILE DATA ENTRY OF CLIENT AND FAMILY DATA
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A.Increased frustration, verbal anger, and fatigue reported after 
2+ alcoholic drinks the evening before

B.Bed sensors indicate 12 a.m.-1:15 a.m. bedtime; 6-25 
minutes to fall asleep.

C.Movement/awakening after falling asleep averages 7/hr; 
higher after 2+ alcoholic drinks (12/hr vs. 2/hr); heavy snoring 

D.Averages 2,500 steps per day, mostly in home; improved 
sleep when walks more

52

Step 3. Behavioral Informatics and Visual Data 
Presentation Clarify Clinical Picture



Step 4. Precise Intervention Recommendations

A.Motivational interviewing to: (1) understand impact of 
alcohol use on sleep; (2) abstain from regular alcohol use

B.Sleep, mood, and loss of interests consistent with positive 
depression screen; refer to neuropsychiatrist for eval and 
medication, noting co-occurring sleep, anxiety, and hx/rx
ADHD

C.Monitor impact of alcohol abstinence and depression meds 
on mood, anxiety, sleep quality, fatigue and activity level

D.Client and family set goals, processes, and rewards: (1) 5,000 
steps per day; (2) work on 1 meaningful activity per day; (3) 
take meds as scheduled; (4) contact friends 2 hours per day
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New Beta Version of Visual Data Presentation Over 6 Months



QUESTIONS / COMMENTS?

e-mail: ron_seel@shepherd.org
daniel@mindfulware.com

mailto:ron_seel@shepherd.org
mailto:daniel@mindfulware.com


Picking Your Battles
Lessons learned in SCI-Hard gamification.



Gamification

 Transformative Playing
 Increase Engagement
 Leverage Existing Tendencies

 Badges & Micro-credentials



SCI Hard



Can we be all things to all people?

No, but it’s a nice goal to strive for.



Abbreviated List of Challenges

Motor 
(Motor Control Impairment, Muscle 
Weakness, Muscle Tone, Balance, Range 
of Motion Limitations)

Cognitive 
Attention, Memory, Executive Function, 
Visual Perceptual

Vocal & Communication 
Speech, Language, Muteness

Vision
Loss, Color Blindness, Visual Motor 
impairment, Visual Field Loss

Hearing
Loss



Choices

You will need to make decisions...

Each decision will exclude someone 
else...

So, how do you decide…?



Some Things to Consider



Know Your Audience



Where’s the Line



Escapism vs. Realism



Design Considerations



Design Considerations

Single vs. 
Double Tap

Cerebral vs. 
Reflex



Design Considerations

Single Action 
Mechanics

Quick Taps vs. 
Long Drags



Additional Info

IGDA (International Game Developers Association)
Game Accessibility Special Interest Group

http://igda-gasig.org

http://igda-gasig.org/


KEY POINTS AND QUESTIONS 
FOR DISCUSSION
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