
Evolution of 
TeleRehabilitation for 

Rural Veterans 
✪

Then, Now, Next 
Charles E. Levy, MD 

Center of Innovation on Disaility and Rehabilitation Research, 
Physical Medicine and Rehabilitation Service, NF/SG VHS 
Departments od Occupational Therapy , University of Florida 
Center for Arts in Medicine, University of Florida 



PMRS Chief 
Leader of the mTBI team 

Director of clinical telerehabilitation programs 
 Low ADL Monitoring Program (LAMP) 
 Rural Veterans Tele Rehabilitation Initiative (RVTRI 

Associate Director of CINDRR 
RRD Investigator 
Virtual Environments for Therapeutic Solutions 

Point of View 



Care that involves distant talking heads usually can 
be performed successfully by televideo 

With adequate IT infrastructure, talking head care  
can be exported from the medical center to the 
community  clinic. 

These interactions often require a health care 
facilitator and occasionally specialized equipment. 
 

Telehealth assumptions: 



Rehabilitation often requires 
Active participation 
Physical Exercise 
Home Practice 

How is Rehabilitation 
Different? 



Office of Telehealth Service 
Care Coordination/Home Telehealth 

(CCHT) Programs 
Disease Management Protocols on 

commercial home messaging devices. 
Standardized but not personalized. 

Text-based systems 
(c., 2002) 



Text Based TeleRehabilitation: 
 Low ADL Monitoring Program (LAMP)  

 2002 VISN-8 Community Care Coordination Service 
(CCCS) 2 year clinical demonstration project  
 2004: NF/SG VHS funded PM&RS Telerehabilitation Care 

Coordination Home Telehealth program  
 Based on work of William Mann, et al. 

 Functional decline in elders may be attenuated through the 
provision of assistive technology and adaptive equipment 
(W.C. Mann et al., 1995; W.C. Mann et al., 2001; W.C. Mann et 
al., 1999) 

 



 To preserve home independence for frail elders  
 Home Assessment,and  equipment provision. 
 Daily remote monitoring of health and 

functional status via home massing device 
or computer, phone or tablet 

 Encourage self-management of chronic 
illnesses 

 Referrals for additional VA and community 
services 

 Continuous care coordination and support 
 

Purpose and practice 



Bathroom Modifications 



Exterior 
Modifications 



Tech Options 
Home Messaging Device 
Interface 
•VA Provided 
•Low –Tech (POTS) 
•Closed Disease Management 
Protocols with branching tree 
logic questions – no variability 
•One way prescribed 
communication 
 
 

Web-enabled Interface 
  (Computer, tablet, 
phone) 
•VA and Veteran provided 
•Higher tech (internet 
connection) 
•Veterans log in through 
secure URL 
•Flexible DMP with two 
way text communication 
 
 



Remote Monitoring Technology  

Health Buddy  
 Messaging and monitoring device  

 
 



Remote Monitoring Technology  
Computers with internet capability  
Secure custom disease management protocol 

completed and submitted by veteran and/or caregiver  



Remote Monitoring Technology  
Computers with internet capability (cont.) 

 Secure two-way asynchronous free text messaging  

 



35 y.o. Woman, S/P MVA 

Frontal skull fx 
Subdural hematomas 
 11 days in coma 
Left optic nerve damage 
Separation of left shoulder 
Deficits in executive function, memory, 

judgment, impulse control 
 



LAMP Interventions 
Functional and home 

assessment 
Rolling laundry cart, filing system, 

labeled bins 
Cognitive Cues 
Palm Pilot 
Daily Dialogue 

Care Coordination 
 



Telerehab 



Customizable DMP  
(Daily Dialogue) 



Outcomes 

1) Bendixen RM, Horn K, Levy CE:  Using telerehabilitation to support elders with chronic illnesses in their 
homes.  Topics in Geriatric Rehabilitation 2007;23:47-51 

2) Bendixen RM, Levy CE, Lutz BJ, Horn KR, Chronister K, Mann WC.  A telerehabilitation model for victims of 
polytrauma.  Rehabilitation Nursing 2008;33: 215-220 

3) Bendixen RM, Levy CE, Olive ES, Kobb RF, Mann WC.  Cost Effectiveness of a telerehabilitation program to 
support chronically ill and disabled elders in their homes.  Telemedicine and e-health 2009: 15:31-38 
 

  
 

 



Rural Veterans TeleRehabilitation 
Initiative (RVTRI) 

 Rural Veterans TeleRehabilitation Initiative:  VA ORH: 9.09-10.10  
 Rural Veterans TeleRehabilitation Initiative II:  VA ORH 10.10-9.11 
 XO8-FY12Q1-POOO58. The Rural Veterans Telerehabilitation Initiative 

Phase III VA ORH :10.11-9.13 
 X08-FY12Q1-S5-P00058.  Rural Veteran’s TeleRehabilitation Initiative 

Expansion, Proliferation and Dissemination Project.VA ORH 
 Rural Veteran’s TeleRehabilitation Initiative Expansion, Proliferation and 

Dissemination Project : Respiration, Eating and Swallowing Program 
(RVTRI-RESP) 2014, 2015 

 Rural Veterans TeleRehabilitation Initiative: Creative Arts Therapy 
Project.  VA Office of Rural health N08-FY14Q3-S0-P01219 2014,2015 

 Rural Veterans Supported Employment Initiative (Lisa Ottomanelli, 
Directo;, Levyco-Director)2014,2015 

 Breast Cancer Rehabilitation Initiative, VISN 8 Transformational Innovation Grant  
 
 
 

To enable access, to high quality rehabilitation to rural veterans via telehealth. 



Retrospective pre-post design, n = 26 
Average length of participation was 99.2 +/– 

43.3 d 
15.2 +/– 6.0 therapeutic sessions 

 
 

Effects of physical therapy delivery via home 
video telerehabilitation on functional and 
health-related quality of life outcomes 

Charles E. Levy, Erin Silverman, Huanguang Jia, Meghan Geiss, David Omura,  
 

JRRD, Volume 52, Number 3, 2015, Pages 361-70 



Patient Characteristics 



Results: Satisfaction 



Visits and Travel 



Change in status 



RVTRI Uniques & Encounters 



Vary the paramaeters: 
Frame Rate 
Resolution 
Color 
Cropping 
Spatial data extraction Via Kinect 

 
 

Strategies to maximize useful 
signal in low bandwidth 
enviroments: 

Tan KK, Narayanan AS, Koh GC, Kyaw kk, Hoenig HM 
 Development of telerehabilitation application with designated  
consultation categories, JRRD, Volume 51, Number 9, 2014, Pages 1383–1396 



Enhanced Therapy: Virtual 
Reality therapy delivered  
via Telehealth 



Virtual Environments for Therapeutic 
Solutions (VETS) mTBI/PTSD Phase II.  VA 

RR&D 1I01RX000339-01A3.  

Levy CE1, Lok B2, Marsiske M3, 
Halan S2,  Chen W2, Lehman L1, 

Silverman E1, Christie J1,  Myers K1.  
1VA Center of Innovation on Disability and 

Rehabilitation Research, 2Computer and 
Information Science and Engineering 
Department, 3College of Engineering, 

University of Florida, Department of Clinical 
and Health Psychology, University of Florida 

This work was supported by: 1) CDMRP/DoD Concept Award: Design of Effective therapeutic interventions for 
Mild TBI/PTSD using interactive Virtual World Environments, 9.15.08-9.14.09; 2) Development of Virtual Humans 

for PTSD and mTBI:  Rehabilitation Outcomes Research Center: 9.1.10-9.1.11  

 



Memory 
Attention 
Irritability  

mTBI/PTSD Impairments 



The Therapist Joins the Veteran in 
V-Mart 

 The Veteran and the therapist sign on to a secure, encrypted 
URL from their own device 

 They are connected by live streaming video while in the virtual 
world, via web-cameras 

 The therapist controls multiple aspects of the experience at the 
outset, and can make adjustments on the fly.  



Simple and Complex Cognitive 
challenges 

Simple: 
 Determine Sodium or calorie Content (read label) 
 Finding a product (visual search) 
 Determining least expensive of two products (direct 

comparison) 
Complex 

 Compute unit pricing where units are not displayed on the 
label 

 Determine the most economical low sodium soup where the 
one with least sodium is not least expensive 



Prolonged Exposure Therapy in 
V-Mart 

 Treatment Components 
 Education 
 Breathing 

 Imaginal Exposure: Revisiting the traumatic memory 
with the goal of processing and reducing emotional 
distress (Virtual Viet Nam, Virtual Iraq, Virtual 
Afghanistan) 

 In Vivo Exposure: Real world practice in approaching 
safe situations that trigger emotional distress (V-Mart). 



On the Horizon:  Extending 
therapy gym to the home 

Beyond activity monitoring 
Connected Instrumented Exercise 

Equipment 
 



Apps: Annie Text Messaging 
Apps Concussion Coach, TBI Coach 
Other related projects RVSETI, Breast 

Cancer Rehabilitation Initiative 
Other VA practices: Home evals, TBI 

second Level Evals, Seating and 
Positioning Clinics, Amputee Clinics 
 

Stuff that wasn’t covered 



Questions? 


	Telerehab For rural Veterans 9.11.16 without videos Part 1
	Evolution of TeleRehabilitation for Rural Veterans�✪�Then, Now, Next
	Point of View
	Telehealth assumptions:
	How is Rehabilitation Different?
	Text-based systems �	(c., 2002)
	Text Based TeleRehabilitation:� Low ADL Monitoring Program (LAMP) 
	Purpose and practice
	Bathroom Modifications
	Exterior Modifications
	Tech Options

	Telerehab For rural Veterans 9.11.16 without videosPart 2
	Remote Monitoring Technology	
	Remote Monitoring Technology	
	Remote Monitoring Technology	
	35 y.o. Woman, S/P MVA
	LAMP Interventions
	Telerehab
	Customizable DMP �(Daily Dialogue)
	Outcomes
	Rural Veterans TeleRehabilitation Initiative (RVTRI)
	Effects of physical therapy delivery via home video telerehabilitation on functional and health-related quality of life outcomes
	Patient Characteristics
	Results: Satisfaction
	Visits and Travel
	Change in status
	RVTRI Uniques & Encounters
	Strategies to maximize useful signal in low bandwidth enviroments:
	Enhanced Therapy: Virtual Reality therapy delivered �via Telehealth
	Virtual Environments for Therapeutic Solutions (VETS) mTBI/PTSD Phase II.  VA RR&D 1I01RX000339-01A3. 
	mTBI/PTSD Impairments
	The Therapist Joins the Veteran in V-Mart
	Simple and Complex Cognitive challenges
	Prolonged Exposure Therapy in V-Mart
	On the Horizon:  Extending therapy gym to the home
	Stuff that wasn’t covered
	Questions?


