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CONTINUOUS REMOTE MONITORING 
FOR  PERSONALIZED 
“PRECISION” MEDICINE 

Robin A. Felder, PhD 
Chair, Medical Automation http://medicalautomation.org 
Professor of Pathology, The University of Virginia 
 
 

http://medicalautomation.org/


 Achieving physical, 

mental and social well-

being from 

 Positive perspectives and 

life choices 

 Continuous remote 

diagnostics can provide real 

time coaching that 

facilitates positive choices 
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 Achieving physical, 

mental and social well-

being from 

 Positive perspectives and 

life choices 

 Continuous remote 

diagnostics can provide 

information that facilitates 

positive choices 

 Continuous real time health 

status 
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THE BUILDING BLOCKS OF REMOTE 
PRECISION MEDICINE 
 
INFORMATICS 
WIRELESS COMMUNICATION 
BIOSENSORS 
 IMPLANTABLE  
 INSERTABLE  
 WEARABLE 
 NON-CONTACT 

 



 Medical Cloud 

interpretations and 

coaching  

Home Health IT 

Cloud  
Interpretations 

Technologies 

measure the 

spectrum of health 

Wellness Ill Health 



Implantable/Insertable Continuous Glucose Monitoring 

 

Dexcom 

Biorasis Glucowizzard 

Noviosense 



BlinkBit Lachrylmal Canaliculus Tear 
Based Chemistry Lab and Biosensing 

 Measures tear chemistry 
continuously 

 Reports values to cell 
phone 

 



Cloud Based Diagnosis of Parkinsons 

 Non-invasive phone 
based 

 Accurate (98%) 

 Remote, non-expert 

 Low Cost 

 Rapid diagnosis 

 Scalable to large 
populations 

Max Little - 
Parkinson’s Voice 
Initiative 
TED Conference 
2012 



Health Sense solution 

Passive Remote 

Monitoring 



Telehome Monitoring Decreases 
Costs by 74% 

Overall Cost of Care Comparison

$67,757.88

$17,407.02
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Telemed J E Health, 2007 13(3):279-85   
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White Paper: Economic Analysis 

 Study 1: A statistically significant decrease in 
the discharge rate for facilities with 
Healthsense vs. facilities without Healthsense.  

 Study 2: A threefold increase in the service 
package price for AL facilities with 
Healthsense vs. facilities without Healthsense.  

 Study 3: An estimated savings of 1 FTE per day 
for a facility with 42 residents when 
Healthsense was used in their units.  

Source: Dave Knutson, Senior Advisor for Halleland Habicht Consulting  
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Summary 

 Ubiquitous computing will enable portable 
health 

 Sensors will be inserted, implanted, worn, 
and passive 

 Interpretation will be automated 

 Motivation for wellness will be self directed or 
coached by a wide variety of providers 



A non-profit 
educational 
organization 
improving 
healthcare quality  
and efficiency 
through teaching 
automation 
principles and 
their application in 
health systems 

Medical Automation.org 

http://medicalautomation.org 



TagLine   - BioMedical reality 

http://medicalautomation.org 



with MAJD ALWAN, PH.D. 

 

 

Telehealth & Related 
Technology Planning 
and Selection Tools 



Models & Enabling Technologies 

Integrated/  

Coordinated 

 Health Care 

Community-Based 

Support  

Services 

Real Estate  

Based 

+  Interoperable EHRs & HIE 

+  Remote Monitoring/ 
Telehealth 

+  Care coordination tools 

+  Remote monitoring and 
assistive devices 

+  Wellness & quality of life 

+  Remote monitoring and 
assistive devices 

+  Wellness & quality of life 

+  Facility management 
 

http://www.leadingage.org/sites/default/files/CAST
_Scenario_Planning.pdf 

+  Interoperable EHRs & HIE 

+  Remote Monitoring/ 
Telehealth 

+  Care coordination tools 

+  Interoperable EHRs & HIE 

+  Remote Monitoring/ 
Telehealth 

+  Care coordination tools 



TECHNOLOGIES FOR 

TELEHEALTH 



TECHNOLOGIES FOR 

MEDICATION ADHERENCE 



• Person-Centered 
Shared Care Planning: 
– Goals and Preferences 

– Clinical Needs 

– Social Support 

– Family Caregiver 

• Care/ Case 
Management 

• Communication Portals 
and Health Information 
Exchange (HIE). 

TECHNOLOGIES FOR 
SHARED CARE PLANNING AND COORDINATION 
TOOLS 



CAST Technology Selection Tools 

EHR 

 

Telehealth/RPM 

http://www.leadingage.org/Technology_Selection_Tools.aspx 

Medication 
Management 

 

 

Functional 
Assessment 

Shared Care Planning & 
Coordination  

 



CAST Strategic Planning & Strategic IT 
Planning Workbook 

http://www.leadingage.org/strategic-it-planning-tools 



Strategic IT Planning Tools 

http://www.leadingage.org/StrategicITPlanning.aspx 

 

Interactive Online Tool 

http://www.leadingage.org/StrategicITPlanning.aspx
http://www.leadingage.org/StrategicITPlanning.aspx
http://www.leadingage.org/CAST_Strategic_IT_Planning.aspx


Telehealth Operational Planning 

Multi-
Disciplinary 
Team: 
Leadership, 
Clinical, 
Financial, 
Marketing and 
IT 

Setting 
S.M.A.R.T Goals 
for your 
program 

• Clinical, 
Satisfaction, 
Operational, 
Financial, etc. 

Program Design 

• Operating model, 
workflow and 
change 
management 

• Specific patient 
population 

• Business model, 
revenue sources 
and ROI 

Program design 
will inform: 

• Type of telehealth 

• Embodiment (tied 
to care setting and 
patient population) 

• IT infrastructure 
implies certain 
requirements, and 
your selection 



Online Telehealth Selection Tool 

http://www.leadingage.org/cast-telehealth-and-rpm-

selection-tool 

http://www.leadingage.org/cast-telehealth-and-rpm-selection-tool


from 16% to 5% Readmits  
for congestive heart 

failure 

http://www.leadingage.org/sites/default/files/Jewish_Home

_Lifecare_Case_Study.pdf 



Source: 2016 LeadingAge Ziegler 150 
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Thank You… 
MAlwan@LeadingAge.org 

 



Unlocking The Secrets of Telehealth: 
Case Studies in Clinical Transformation 
 
Tom Edmondson, MD, CMD, AGSF, FACP 
Physician Director 
Hospital to Home 
 
April 3, 2017 
 

Philips Confidential Information 



The following presentation contains privileged and 
confidential information that is intended for use strictly by 
the intended audience. Further reproduction or distribution 
requires prior consent and approval by Philips Healthcare. 
Philips Healthcare has taken care to ensure the accuracy of 
this document. However, Philips Healthcare assumes no 
liability for errors or omissions and reserves the right to 
make changes without further notice to any products herein 
to improve reliability, function, or design. Unauthorized 
copying of this publication is a copyright infringement. 
  
 



Philips Confidential 

Session Objectives 

• Typical chronic disease management in the U.S. 
 

• Physician’s perspective 
 

• Patient perspective 
 

• Telehealth technology versus technology-enabled clinical transformation 
 

• Achieving the Quadruple Aim with the aid of telehealth technologies 
 



Philips Confidential 

Case Study 
Ms. TE is a 73 year old woman 
• Separated from her 2nd husband of 40 years 
• Lives alone in an apartment 
• 4 children, 6 grandchildren, 10 great grandchildren and 3 great-great 

grandchildren  
• Estranged from several 

• Served in the military 
• Transportation:  Drives but her husband has the car   
• Advanced care planning:  not complete 
• Medical history:  

• CAD, TIA, COPD/Asthma, HTN, T2DM, hyperlipidemia, headaches, 
pancreatits x 1 

• s/p right below-the-knee amputation; does not use her prosthetic 
leg but crutches instead 

• Fall risk:  high 
• Admits to stress, anxiety, and depression  
 



Philips Confidential 

Case Study 
•Utilization:   
•PCP 
•Sub-specialists 10 
•ER visits  
2014:  18 
•Acute Hospital Admissions 
2014:  10 

 
 

 



Philips Confidential 

  

    



Philips Confidential 

Physician’s Perspective:  Quadruple Aim   

• For every hour spent with patients, 
physicians spend 2 hours on EHRs and desk 
work. 

• 49% of physicians' office hours spent on EHR 
and desk work while 27% spent directly with 
patients.  

• When meeting with patients, physicians 
spent 37% of their time on EHRs and desk 
work.  

• After office hours, physicians worked a mean 
of 1.5 hours per day, with most of that time 
dedicated to EHR tasks. 
 
 
 

Ann Intern Med. 2016;165:753-760.  doi:10.7326/M16-0961 



 
 
 
 
Slide courtesy of R. Goodman, CDC 
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State of the Art care? 

Delivery of chronic care:  Fragmented care 
 
See an average of 7 clinicians each year (Pham AIM, 2009) 

 
Everyone focuses on different disease outcomes 

 
Lack of coordination of care:  Unclear roles and 

accountability among clinicians, patients, and caregivers 
 



Philips Confidential 

How do older adults manage their health? 
 
       National Health and Aging Trend Survey 
 

 
 
Self Manage:  69.4% 

 
Co-Manage:  19.6% 

 
Delegate:  11% 

 
 
 
 
 
 
 
 
 
 
 
 
 

Wolff JL and Boyd CM JGIM 2015. DOI: 10.1007/s11606-015-3359-6 



Living with Multiple Medical Conditions 

Philips Confidential Information 



If we are to achieve results 
never before accomplished, 
we must employ methods 
never before attempted. 

 
 

Francis Bacon 

 

Slide courtesy of Banner iCare 



Philips Confidential 

Case Study:  Time for a dose of magic 

 
 

Hospital leadership enrolled Ms. TE in the hospital’s 
new telehealth program 



Philips Confidential 

Case Study:  Ms. TE 

•Utilization:   
ER visits  
• 2014 18 
• 2015 26 

Acute Hospital 
Admissions 
• 2014 10 
• 2015 13 
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Case Study:  Clinical Transformation 
In Remote Patient Monitoring Technology 
  

 
Telehealth technology  

 
versus  

 
Technology-enabled clinical transformation 

 



Technology Enabled Care Model 
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Case Study:  Ms. TE 

Clinical Transformation  
in Remote Patient Monitoring 
 
  Goals & Objectives 

─Specific, Measurable, Attainable, Realistic, Time-bound 
Major focus on Quality Improvement 
Telehealth team 
Proactive population health management 
Use technology to drive coordination of care and 

allocation of resources per patient 
Includes PCP, specialists, and sub-specialists 
Critical workflow:   

How the PCP and specialists leverage the telehealth team’s 
work 



Philips Confidential 

  

    



Philips Confidential 

Case Study:  Ms. TE 
•Utilization:   
ER visits 

─2014 18 
─2015 26 
─2016 10 

Acute Hospital Admissions 
─2014 10 
─2015 13 
─2016   6 

 
 



“Hospital To 
Home” 

Privileged and confidential information that is intended for use strictly by the intended audience 



Philips Confidential 

Continuous health is our unique population health 
management approach 

Prevention Healthy living Diagnosis Treatment Home care 

Working across the full spectrum of where, when and how health happens 

Across 
settings 

Across people 

Across data 

Across 
time 

Continuous care as patients transition from one context to another 

Continuous and holistic analysis of all types of data 

Continuity across the care team, populations, and conditions 

Continuous, proactive engagement throughout a person’s lifetime 



Philips Intensive Ambulatory Care (eIAC) telehealth program 

Banner Health in Arizona 

1 yr pre- vs. 6 months eIAC 
 

Philips Confidential Information 
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Case Study:  Clinical Transformation In Remote Patient Monitoring Technology 
 
Philips Intensive Ambulatory Care (eIAC) telehealth program, Banner Health in Arizona 
1 yr pre- vs. 12 months eIAC 

  

Total Cost Hospitalization Rate Avg. # Days in Hospital 30 day Readmission Rate 

$2,709 vs. $1,755 10.9 vs. 5.5  
# hosp/100 pts/month 

60 vs. 30  
avg # days in hospital/100 
pts/month 

20% vs. 5% 

34.5 % reduction 49.5% reduction 50% reduction 75% reduction 

P<0.001 P<0.001 
 

P<0.001 
 

P<0.004 
 



   Tom Edmondson, MD, CMD, AGSF, FACP 
 

 Physician Director, Ambulatory Solutions 
 

  tom.edmondson@philips.com 
 
 

  



AN ENTERPRISE RESOURCE 
PLANNING APPROACH TO 

MANAGING TELEHEALTH 

Najib Ben Brahim, PhD 

Founder and CEO, Telehealth Management 

 



HISTORY 

Material Requirements Planning (MRP I) 

Manufacturing Resources Planning (MRP II) 

Enterprise Resource Planning 

1960 

1970 

1990 



SYMPTOMS 

 

1. You Have Lots of Different Software for Different 
Processes 

 

2. You Don't Have Easy Access to Information About Your 
Business 

 

3. Accounting Takes Longer and Is More Difficult 

 

 



TELEHEALTH 



APPROACH 

Contracts 
Equipment 
Inventory 

Consult 
Records 

Charges & 
Payments 

Virtual 
Visits 

Systems 

Telehealth 
RPM 

Hardware 

Clinical Dashboard Financial Dashboard Operational Dashboard 



CASE STUDY #1 – HOME HEALTH 

• Application: Chronic Disease Management 

• Technology: Remote Patient Monitoring & Virtual Visits 

• Site: FirstHealth of The Carolinas 
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CASE STUDY #1 – HOME HEALTH 

• Application: Chronic Disease Management 

• Technology: Remote Patient Monitoring & Virtual Visits 

• Site: FirstHealth of The Carolinas 



CASE STUDY #2 – TELESTROKE 

• Application: Telestroke 

• Technology: Virtual Visits 

• Site: University of Virginia 



CASE STUDY #2 – TELESTROKE 

• Application: Telestroke 

• Technology: Virtual Visits 

• Site: University of Virginia 

8% 
2% 

9% 

81% 

REVENUE DISTRIBUTION 

Contract revenue

Direct revenue
(Reimbursements)

Downstream
professional revenue
(payments)

Downstream Medical
Center revenue
(payments)



WHAT NEXT? 

School Based Telehealth Direct to Consumer Urgent Care 

Pediatric Echocardiogram Pediatric Echocardiogram Diabetes 



THANK YOU 

Najib Ben Brahim, PhD 
CEO, Telehealth Management 

benbrahim@telehealthmgt.com | 434 466 8719 
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