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Goals of the Panel

 What is the state of the science for…
 Incorporating data and analytics from mobile technologies into the 

EMR?

 Physicians/providers to use data in a Learning Health System 

 Supporting self-care management of young adults, with particular 
attention to the use of iMHere and interactions with healthcare 
providers? How has expansion into the social system aided the 
possibilities for independence? 

 Young adults with disabilities in terms of support by mobile technology 
for social determinants that contribute to health and well-being such as 
supported employment? 



Agenda
 Introductory remarks – Karen Farris, University of Michigan

 Each panelist will have ~12 minutes for presentations to provide an overview 
of the state of the science at varying levels of the social ecological model, 
where integration of technology is achieved. 
 Healthcare system

 Providers

 Self-care management by young adults

 Support for social determinants such as employment

 Finally, we will pose questions for Workgroup members to begin 
contemplating. 
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Enabling Independence
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Adolescents
transitioning into 
adulthood need 
independence

Parents want 
children to have 
supervised self-

management

Providers need 
consistent 

relationship with 
patient over time



What mHealth can do 
on its own
 Mobility & Access
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 Assessments (Survey & Active Tasks)

 Tracking & Feedback

 Social support

 Coaching (Human & AI)

 Gamification



What mHealth can’t do 
on its own
X Keep clinician in the loop

X Share data

X Ask questions

X Trigger clinical response

X Influence patient-clinician communication 
& relationship

X Enable adolescents autonomy under 
clinical supervision
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EHRs, Patient Portals and mHealth
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1972 present

First electronic 
medical record 

system developed

Healthkit; 
app data 

integration 

2009

HITECH Act

2014

Rollout of 
Stage 2 

meaningful use

1987

HL7 was founded 
to address 

standardization

2011

Beginning of 
meaningful use 

Stage 1

2012

First version of 
FHIR released

(2007) First 
iPhone released 

(2009) First Fitbit 
launched 

(2008) Apple App 
Store launched 

2006

Widespread use of 
patient portals

(1990s) Introduction 
of patient portals



Rise in Technology
EHR Adoption Smartphone Adoption

healthit.gov
www.pewinternet.org11
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EHR 
INTEGRATION 
TODAY

APIs

HL7

FHIR

SMART 
on FHIR

Standardized 
mHealth 

Platforms

Custom

Health/ 
Research
/ Care Kit

Google 
Fit

Middleware 
(Validic)

Redcap



mHealth-EHR 
integration today

Pro’s
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Con’s

 Accessibility, engagement

 Tighten feedback loop to 

promote behavior change

 Potential richer connection 

between patient and clinician

X Not available for all patients

X Evolving standards

X Integration > deep integration

X Data ≠ Insights

X Burden >> Help



Remote Patient Data 
Integration
Device agnostic

Visualize trends

 Clinician notifications
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x Inflexible

x Lacks engagement 
facilitators

xRudimentary 
visualizations

xFew connected clinical 
actions



Concussion Tracker
Symptom tracker

 Active tasks

Dashboards
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x Low engagement

xTiming challenges

x Actionability
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John F. Butzer, MD, Director, John F. Butzer Center for 
Research and Innovation at Mary Free Bed

Learning  Health Systems:  improving 
practice via health encounter data



The goal of our health systems…

 is to be Learning Health System, a focus on 
ongoing improvement by capturing data from 
the health encounter and applying those data 
to improve practice and delivery



Current uses of mobile 
technologies… • Examples

• Step 
Measurement

• PROs (patient 
reported 
outcomes

• Telemedicine 
consults



Using data obtained from mobile technologies…

 There must be a plan.
 Monitoring data without plan is NOISE.

 The data must be actionable.
 Too much frustration with poor EHR usability. 



Practical example is management of SCI

 Problem:  Skin breakdown and pressure ulcers 

 Solution:  Pressure monitoring

 Data needs:  Who? Why?  



Who? Why? 
Patient
 ½ hour 

reminders to do 
relief and alert 
if high level of 
pressure

Caregiver
 Alerts 

integrated into 
the EHR system

 Accumulated 
data displayed 
visually for easy 
interpretation 
and 
understanding

Clinic Nurse
 Pattern of 

inadequate 
relief

 Recurrent high 
pressure levels

Physician
 Review of 

accumulated 
data 

 Notice of 
critical level



Potential other wearable 
uses…

 Skin
 Pressure mat in chair

 Bed turning

 Phone picture of skin



Potential other wearable 
uses…

 Bowel and bladder
 Fluid intake

 Mineral content of urine

 Microbiome analysis of urine



Potential other wearable 
uses…

 Spasticity/baclofen pump
 Ambulation/steps

 Spasticity rating

 Reservoir level

 Flow rate

 Position of pump



State of the Science

Pro’s

 LHS is conceptually the correct 

approach

 LHS will use the data

 Numerous opportunities exist

Con’s

X In many instances, more planning 

is needed for physicians to use the 

data/output from mobile 

technology
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Questions:
 At the patient level, what is the state of science in supporting self-care 

management of young adults, with particular attention to the use of iMHere 
and interactions with healthcare providers? 

 How has expansion into the social system aided the possibilities for 
independence?



Mobile Technology in Supporting Self-Care 

 National Longitudinal Transition Study- 2 (NLTS2) - one of the most difficult 
and complex transitions for many persons with disabilities is the passage 
from childhood to the roles and activities of  adulthood (Newman, Wagner, 
Cameto & Knokey, 2009).

 Technology has proven effective in assisting children and adolescents with 
chronic diseases and conditions to better manage their self-care needs 
(White, Liberatos, O’Hara, Davies & Stock, 2015).

 A benefit of the use of technology is the ability to track information over 
time, such as physiological data, adherence to routines, and quality of life 
data.

 Clinician support can be effective for direct goal setting advice, counseling, 
and care guidance.



iMHere 2.0: 
Interactive Mobile Health & Rehabilitation 

CLICK HERE: Link to iMHere 2.0 Website & Video

http://www.imhere.pitt.edu/


Family & Caregivers Support App

Increased Self-
Management

Improved 
adherence to 
regimens

Clinicians

Parents or 
Paid/Unpaid 
Caregivers

Please Note –The iMHere 2.0 app can 
work on a smart phone (iOs or Android)
or electronic tablet (such as an iPad).

Persons with Disabilities 
and Chronic Conditions



iMHere System Version 2.0
REWARDS CENTER 

Responses from our Focus Groups -
Rewards Center Features:

• Layout- how should it look?

• What types of feedback are motivating?

Rewards Center Functions:

• What information do you want to be able 
see?  How often?

•What information (if any) would you want 
to share? and with who?

•Access to home, messages, reminders

Client App (http://shrs-tr6.shrs.pitt.edu/imhereng/client/simulator)

http://shrs-tr6.shrs.pitt.edu/imhereng/client/simulator


iMHere System Version 2.0
Educational Resources

Examples of Features :

What is (Diagnosis information)?

Types 

Related Medical Issues

Examples of Functions:

Ask a Clinician

Updates on Clinical Guidelines
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Support by mobile technology for social 
determinants that contribute to health 
and well-being
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Using technology to support recovery 
and connection to life-promoting 
activities 
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Sarah Lord, PhD

What is the state of science for young 
adults with disabilities in terms of 
support by mobile technology for social 
determinants that contribute to health 
and well-being, such as education and 
employment? 



Developmental Needs 

Self-Determination Theory 
 Autonomy – exercise of free will

 Competence – sense of efficacy 

 Relatedness – connectedness with other 

 Salience for adolescents and young adults, particularly those with 
disabilities 



Promise of technology to meet needs
 Technology, broadly defined

 Mobile apps, websites, texting, social media, wearables

 Broad accessibility 
 24/7 reach, evidence-based tailored content 

 Mixed media – text, audio, video, animation 

 Promoting autonomy, competence, relatedness



Social Determinants
 Health and mental health access 

 Education and employment 

 Housing, food security 

 Social support 

 Psychiatric disabilities, e.g., serious mental illness
 Major depression, 



Aschbrenner, K. A., Naslund, J. A., Barre, L. K., Mueser, K. T., Kinney, A., & Bartels, S. J.  (2015).  Peer health coaching for overweight and obese 
individuals with serious mental illness: Intervention development and initial feasibility study.  Translational Behavioral Health, 5(3), 277-284.  
doi:10.1007/s13142-015-0313-4

Peer Health 
Coaching 

• overweight/obese 
individuals with serious 
mental illness 



Howells, A., Ivtzan, I., & Eiroa-Orosa, F. (2014). Putting the 'app' in happiness: A randomised controlled trial of a smartphone-based mindfulness 
intervention to enhance wellbeing. Journal of Happiness Studies. doi:10.1007/s10902-014-9589.

• Mindfulness



FOCUS App

Principles of Cognitive 
Behavior Therapy 

 Symptom management

 Mood regulation

 Medication adherence

 Social functioning

 Sleep

Ben-Zeev, D., Brenner, C. J., Begale, M., Duffecy, J., Mohr, D. C., Mueser, K. T.  (2014).  Feasibility, acceptability, and preliminary efficacy of a smartphone 
intervention for schizophrenia.  Schizophrenia Bulletin, 40(6), 1244-1253. doi:10.1093/schbul/sbu033.



SUPPORTED EMPLOYMENT 
MANAGEMENT SYSTEM (SEMS)
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Foundation of SEMS
 Supported Employment Management System (SEMS)

 An online, mobile-enabled digital care management platform to enhance delivery of 
evidence-based supported employment services

 Iterative design, development, & evaluation process 

 Involving clients, including young adults, & supported employment stakeholders from a 
number of behavioral health partner agencies across the country

 Linkage to services 

 Collaborative care management 

 Follow along support 



Promoting Engagement

 Interactive multimedia tool 
 Principles of Motivational Interviewing

 Clients respond to questions related to their own interests & preferences

 View relevant videos of clients & employment specialists talking about the benefits of 
employment & how supported employment can facilitate obtaining and maintaining a job

 Referral for supported employment services



ENGAGEMENT TOOL



ENGAGEMENT TOOL



ENGAGEMENT TOOL






Workshop Questions

• What is your experience using mobile technologies in supporting 
your health?  

• How can it be improved?  
• What are the most important next steps in helping you to support 

your health with mobile technology? 
• What is your experience in sharing your data from mobile 

technologies with care providers or social service providers? 
• How can it be improved?



Goals of the Panel (Recap)

 What is the state of the science for…
 Incorporating data and analytics from mobile technologies into the 

EMR?

 Physicians/providers to use data in a Learning Health System? 

 Supporting self-care management of young adults, with particular 
attention to the use of iMHere and interactions with healthcare 
providers? How has expansion into the social system aided the 
possibilities for independence? 

 Young adults with disabilities in terms of support by mobile technology 
for social determinants that contribute to health and well-being such as 
supported employment? 



Audience Help in Completing the Picture!!
 What is your experience is using mobile technologies in supporting your 

health or the health of young adults with disabilities?
 How can it be improved?

 What are the most important next steps in helping you to support your health with mobile 
technology?

 What is your experience in sharing your data or data belonging to young 
adults with disabilities from mobile technologies with care providers or social 
service providers?
 How can it be improved?

 What are the most important next steps in helping you to support your health with mobile 
technology?
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