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Faculty

Theresa Berner

The Ohio State University Medical Center
410 W. 10th Avenue
Columbus, OH 43210
Theresa.berner@osumc.edu
IC 8 - Thursday - 3:30 PM
Manual Wheelchair Configuration and Training: An Update on the
Evidence

A

Kendra L Betz
Sam L Adams

Veterans Affairs Puget Sound Health Care Center
Mail Stop 128-SCIU
1660 S Columbia Way
Seattle, WA 98108
samantha.adams@va.gov

Prosthetics & Sensory Aids Service
VA Central Office
4100 E. Mississippi Avenue
Suite 802, Mailstop 55
Glendale, CO 80246
Kendra.Betz@va.gov

IC 28 - Friday - 10:30 AM
Clinical Considerations with Selection of Adaptive Bathroom Equipment

IC 13 - Thursday - 3:30 PM
Stand Up & Ride ~ Experiential Exploration of Upright Power Mobility
Option

Ana Allegretti

IC 17 - Friday - 8:00 AM
Assistive Technology for Sports & Recreation ~ You Can PLAY a Role

University of Pittsburgh
Department of Rehabilitation Science & Technology
2310 Jane Street
Pittsburgh, PA 15203
ala15@pitt.edu
Paper Session #5 - Friday - 1:00 PM
Decision Making Process for Wheelchair and Cushion Selection

Maria Amnell

Paper Session #6 - Friday - 1:00 PM
Moderator – Case Studies

Donna Blake

Eastern Colorado Health Care System
1055 Clermont Street
Denver, CO 80220
Donna.blake@va.gov

Etac Sverige AB
Kista Science Tower
SE 164 51Kista, Sweden
maria.amnell@etac.se

IC 6 - Thursday - 1:00 PM
Telerehabilitation: A Viable Method for Wheelchair Prescription

Poster Session #2 - Friday - 12:00 PM
A Wheelchair Assessment, a Mix of Knowledge

University of Pittsburgh
Department of Rehabilitation Science & Technology
2310 Jane Street
Pittsburgh, PA 15203
dbrienza@pitt.edu

Martino Avellis

David M Brienza

Fumagalli Srl
p.zza Puecher, 3
Ponte Lambro, Italy 22037
m.avellis@fumagalli.org

Opening - Thursday - 8:30 AM
A Randomized Clinical Trial on Preventing Pressure Ulcers with Seat
Cushions

Paper Session #5 - Friday – 1:00 PM
Dynamic Seating vs Rigid Seating: A Comparison Using 3d

Lori Brinkley

B

University of Michigan Health System
2901 Baxter Road
Ann Arbor, MI 48109
lbrinkley@umich.edu
IC 23 - Friday - 9:00 AM
Transporting Preschoolers and Young Children

Geoff Bardsley

TORT Centre, Ninewells Hospital
Dundee, Scotland DD1 9SY
geoff.bardsley@nhs.net
ROHO Forum –Friday – 4:45 PM
Moderator – Why Measure Outcomes
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Jay Brislin

Pride Mobility
220 Iron Hill Road
Doylestown, PA 18901
jbrislin@pridemobility.com
IC 53 - Saturday - 9:45 AM
Clinical Application of Wheelchair Electronics: Drive Controls and
Beyond...
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Lois Brown

Elizabeth Cole

IC 55 - Saturday - 9:45 AM
Show Me the Money

IC 4 - Thursday - 1:00 PM
Medicare – Do You Really Know How It Works?

Sheila N Buck

Diane M Collins

Invacare Corp
38683 Taylor Parkway
North Ridgeville, OH 44039
LBrown@invacare.com

Therapy NOW! Inc,
811 Graham Bell Crt.
Milton, ON, Canada L9T 3T1
therapynow@cogeco.ca
IC 11 - Thursday - 3:30 PM
Customizing Shape and Contours: Taking Away the Challenge
IC 31 - Friday - 1:00 PM
I’m Not an Athlete, But I Can Still Play Bingo!

Mary Ellen Buning

University of Louisville & Frazier Rehabilitation Institute
200 Abraham Flexner Way, #1112
Louisville, KY 40202
me_buning@mac.com
IC 22 - Friday - 8:00 AM
Wheelchair Transportation Safety: Wheelchairs and Seating

C
Evan Call

Wayne State University/Department of Microbiology
EC Service Inc.
915 South Frontage Road
Centerville, UT 84014
evan@ec-service.net
Paper Ssession #5 - Friday - 1:00 PM
Use of a Recently Developed Test Method to Measure Impact of Design
Iterations on Custom Cushion Microclimate

Theresa Clancy

Rehabilitation of Chicago
245 E. Sprague
Chicago, IL 60611
jtclancy@ric.org
IC 56 - Saturday - 9:45 AM
Surgical, Medical, Orthotic, and Therapeutic Interventions for Pediatrics

U. S. Rehab
1298 Red Mountain Drive
Longmont, CO 80501
elizabeth.cole@usrehab.com

University of Pittsburgh
Department of Rehabilitation Science & Technology
5044 Forbes Tower
Pittsburgh, PA 15260
dmcst84@pitt.edu
Paper Session #5 - Friday - 3:30 PM
Mobility-related AT Device Use among Individuals with Different Types
MS

Dave Cooper

Sunny Hill Health Centre for Children
3644 Slocan Street
Vancouver, BC, Canada V5M 3E8
dcooper@cw.bc.ca
Paper Session #2 – Thursday – 1:00 PM
Moderator – Service Delivery
Paper Session #6 - Friday - 1:00 PM
Technical Considerations for Seating Systems in Stand-Up Wheelchairs

Rory Cooper

University of Pittsburgh
Department of Rehabilitation Science and Technology
VA Pittsburgh Healthcare System
5044 Forbes Tower
Pittsburgh, PA 15260
rcooper@pitt.edu
Paper Session #3 – Friday – 8:00 AM
Moderator – VA Research

Barbara Crane

University of Hartford
200 Bloomfield Avenue
West Hartford, CT 06117
bcrane@hartford.edu
IC 33 - Friday - 1:00 PM
Measurement of Seated Posture and Wheelchair Seating According to
ISO16840-1

D

Donald Clayback

The MedGroup
33 Washington Highway
Buffalo, NY 14226
dclayback@medgroup.com
IC 30 – Friday – 10:30 AM
Operational and Financial Challenges Facing Rehab Technology Providers

Ian Denison

GF Strong Rehab Centre
4255 Laurel Street
Vancouver, BC, Canada V4M 2A8
ian.denison@vch.ca
IC 13 - Thursday - 3:30 PM
Stand Up & Ride ~ Experiential Exploration of Upright Power Mobility
Option
IC 34 - Friday - 1:00 PM
Wheelchair Maintenance
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Brad Dicianno, MD

University of Pittsburgh/Human Engineering Research Labs
Department of PM&R, UPMC
Forbes Tower, Suite 5044
Pittsburgh, PA 15260
dicianno@pitt.edu
IC 16 - Friday – 8:00 PM
Scientific Summary of the Current Mobility-Related RESNA Position
Papers
Paper Session # 4 - Friday - 10:30 AM
Enhanced Controls for Persons with Movement-related Disorders

Ann Eubank

Permobil/ Users First Alliance
6807 Burkitt Rd
Antioch, TN 37013
ann.eubank@permobilus.com
IC 27 - Friday - 10:30 AM
The Disability Movement and Today’s Service Delivery Process

F

Gerry Dickerson

Medstar Surgical, Inc.
1540 128th St.
College Point, NY 11356
gdcrts@aol.com

Debbie Field

IC 10 - Thursday - 3:30 PM
Medicare, Medicaid, Private Insurance and the Things You May Not Know

Sunny Hill Health Centre for Children
3644 Slocan Street
Vancouver, BC, Canada V5M 3E8
dfield@cw.bc.ca

Carmen DiGiovine

IC 1 - Thursday - 1:00 PM
Seating Prescriptions - Assessment is Done, Now What?

6 Degrees of Freedom, LLC
1426 E Third Ave
Wheaton, IL 99337
carmen@6degreesoffreedom.com
IC 8 - Thursday - 3:30 PM
Manual Wheelchair Configuration and Training: An Update on the
Evidence
IC 48 - Saturday - 8:30 AM
Material Considerations for Wheelchair Frames

Kathryn Fisher

Shoppers Home Health Care
24 Quincy Cres.
Toronto, ON, Canada M2J 1C4
kfish@rogers.com
IC 18 - Friday - 8:00 AM
Simplifying Surfaces
IC 32 – Friday – 1:00 PM
Realistic Restraint Reduction in Long Term Care

Dan Ding

University of Pittsburgh/Human Engineering Research Labs
7180 Highland Drive, Building 4, 2nd floor, 151R1-H
Pittsburgh, PA 15206
dad5@pitt.edu
IC 6 – Thursday – 1:00 PM
Telerehabilitation: A Viable Method for Wheelchair Prescription

Shirley G Fitzgerald

Tampa VA, University of South Florida
1345 Kinsmere Drive
Trinity, FL 34655
shirfitz@gmail.com
Paper Session # 3 - Friday - 8:00 AM
Wheelchair Propulsion in an Individual with Spastic Cerebral Pasly

E

Jane Fontein

Anna M. Edwards

IC 50 - Saturday - 9:45 AM
Seating and Mobility Solutions for Bariatric Customers

PDG - Product Design Group
102-366 East Kent Ave S
Vancouver, BC V5X 4N6
jfontein@pdgmobility.com

University of St. Augustine for Health Sciences at San Diego
16870 W. Bernardo Drive, Suite 200
San Diego, CA 92127
Paper Session #6 – Friday – 1:00 PM
Transitioning an Aging Client to High Tech Equipment to Maximize
Function

G

Catherine Ellens

Sunny Hill Health Centre for Children
3644 Slocan Street
Vancouver, BC, Canada V5M 3E8
cellens@cw.bc.ca
IC 1 - Thursday - 1:00 PM
Seating Prescriptions - Assessment is Done, Now What?
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Deborah Gaebler-Spira
Rehabilitation of Chicago
245 E. Sprague
Chicago, IL 60611

IC 56 - Saturday - 9:45 AM
Surgical, Medical, Orthotic, and Therapeutic Interventions for Pediatrics
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Daniel Ganoza

W. Darren Hammond

Paper Session #6 - Friday - 1:00 PM
Can a Veteran with Complete Blindness Drive a Power Wheelchair?

IC 46 - Saturday - 8:30 AM
Using Advanced Technology to Reduce Seating Acquired Pressure Ulcers

Kevin M Gouy

Takashi Handa

IC 49 - Saturday - 8:30 AM
What it Means to be a Successful RTS in Todays Industry

Poster Session 2 - Friday - 1200
Development and evaluation of Seated Posture Measurement Software.

Rosemary J Gowran

IC 33 – Friday – 1:00 PM
Measurement of Seated Posture and Wheelchair Seating According to
ISO16840-1

San Francisco Veterans Medical Center
4150 Clement St (117)
San Francisco, CA 94121
Daniel.Ganoza@va.gov

United Seating & Mobility
118 NW King Ave #22
Portland, OR 97210
kgouy@unitedseating.com

University of Limerick
Department Occupational Therapy
Limerick, Ireland
rosie.gowran@ul.ie
Poster Session 1 - Thursday – 12:00 PM
Creatively Generating a Sustainable Template for Technology Transfer
Paper Session #2 - Thursday - 1:00 PM
Creating a Forum for Planning Sustainable Services
Poster Session 2 - Friday – 12:00 PM
Driving Power – The Impact of Powered Mobility on Users Quality of Life
Poster Session 2 - Friday - 12:00 PM
The Impact of Powered Mobility on Quality of Life: Qualitative Thematic
Analysis

Garrett G Grindle

University of Pittsburgh
VAPHS, Human Engineering Rearch Laboratories
7180 Highland Dr
Buid. 4 2nd Foor E. wing 151R1-H
Pittsburgh, PA 15206
ggg3@pitt.edu
Paper Session #3 - Friday - 8:00 AM
Personal Mobility and Manipulation Appliance

Michele A Gunn

Browning’s Health Care
4207 Vineland Rd.
Orlando, FL 3281
mgunn@brownings.net
IC 7 - Thursday - 1:00 PM
Seating Evaluation Techniques and Tools

H

The ROHO Group, Inc.
715 NE 43rd Street
Oakland Park, FL 33334
darrenh@therohogroup.com

Saitama Industrial Technology Center
3-12-18 Kamiaoki
Kawaguchi, Saitama Japan 333-0844
handa@saitec.pref.saitama.jp

Tricia Henley

The Roho Group
100 N. Florida Ave.
Belleville, IL 62221
TriciaH@therohogroup.com
IC 21 - Friday - 9:00 AM
Is One Solution Enough? Combining Technologies for Pressure
Management

Hideyuki Hirose

National Rehabilitation Center
4-1, Namiki
Tokorozawa Saitama, Japan 359-8555
hirose-hideyuki@rehab.go.jp
IC 33 – Friday – 1:00 PM
Measurement of Seated Posture and Wheelchair Seating According to
ISO16840-1

Hayley Howells

San Diego VA Medical Center
518 1/2 Via de la Valle, Unit D
Solana Beach, CA 92075
Hayley.Howells@va.gov
Paper Session #6 - Friday - 1:00 PM
Innovative Seating Solution for Tetraplegic Client with Multiple
Impairments

Katharine Hunter-Zaworski

Oregon State University
National Center for Accessible Transportation
Owen Hall 220
Corvallis, Oregon 97331-3212
hunterz@engr.orst.edu
IC 14 - Friday- 8:00 AM
Accessible Airline Transportation

Simon Hall

Central Remedial Clinic
Vernon Avenue
Clontarf, Dublin 3, Ireland
shall@crc.ie
Poster Session 1 - Thursday – 12:00 PM
The Effectiveness of Cross Industry Partnerships for User Testing of AT
IC 41 - Friday - 5:30 PM
To Mould or not to Mould
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J

Jerry Kerr

Disability Rights Advocates For Technology (DRAFT)
500 Fox Ridge Road
St. Louis, MO 63131
gkerr@draft.org

Darren Jernigan

Permobil, Inc
6961 Eastgate Blvd
Lebanon, TN 37090
Darren.jernigan@permobilus.com
IC 10 - Thursday - 3:30 PM
Medicare, Medicaid, Private Insurance and the Things You May Not Know

Opening Session – Thursday – 8:30 AM
2012 - Coming Crisis in America - Universal Design and Common Sense
Mobility Solutions for Aging Baby Boomers and People with Disabilities
IC 13 - Thursday - 3:30 PM
Stand Up & Ride ~ Experiential Exploration of Upright Power Mobility
Option

Kyoung-Yun J. Kim

Wayne State University
4815 Fourth St.
Detroit, MI 48202
kykim@eng.wayne.edu

K
Karen M Kangas

Private practice
6925 Upper Road
Shamokin, PA 17872
kmkangas@ptd.net

IC 26 - Friday - 10:30 AM
Remote Wheelchair Prescription and Selection Using RWS-A

Jong Bae Kim

IC 15 - Friday - 8:00 AM
Evaluation for Powered Mobility with Children with Significant Delays

University of Pittsburgh
Department of Rehabilitation Science & Technology
2310 Jane Street Suite 1300
Pittsburgh, PA 15213

IC 57 - Saturday - 9:45 AM
Challenges of Seating for Children & Adolescents with CP & Dystonia

Paper Session # 5 - Friday - 3:30 PM
Remote Assessment of Wheelchair Accessibility

Amol M Karmarkar

R. Lee Kirby

University of Pittsburgh/Human Engineering Research Labs
7180 Highland Dr Building 4 2nd Floor 151R1-H
Pittsburgh, PA 15401
karmarkara@herlpitt.org
Paper Session #4 - Friday - 10:30 AM
Assessment of Wheelchair Maintenance and Repairs Issues in Nursing
Homes

Taro Kemmoku

Hiraga Orthopedic Co.Ltd.
1-397-2 Sakuramachi
Hanamaki, Iwate,Japan 025-0084
t.kemmoku@rainbow.plala.or.jp
Poster Session 1 - Thursday – 12:00 AM
Development of posture measurement instrument and its clinical
application Part2

Dalhousie University, NS Rehab Centre
Division of Physical Medicin & Rehabilitation
1341 Summer Street
Halifax, NS B3H 4K4 Canada
kirby@dal.ca
IC 3 - Thursday - 1:00 PM
Wheelchair Skills Training: Translating Research Evidence into Clinical
Practice

Alicia Koontz

University of Pittsburgh/Human Engineering Research Laboratory
VA Pittsburgh Health System
7180 Highland Drive, Building 4, 2nd floor, 151R1-H
Pittsburgh, PA 15206
akoontz@pitt.edu
Paper Session #3 - Friday - 10:30 AM
Wheelchair Transfer Strategies to Preserve Shoulder Function

IC 33 – Friday – 1:00 PM
Measurement of Seated Posture and Wheelchair Seating According to
ISO16840-1

Patrice Kennedy

L

Eastern Colorado Healthcare System/Denver VAMC
1055 Clermont St
Denver, CO
patrice.kennedy@va.gov
IC 6 - Thursday - 1:00 PM
Telerehabilitation: A Viable Method for Wheelchair Prescription
Paper Session #6 - Friday - 1:00 PM
Mobility Solutions for Individual with Multiple Amputations and Severe
Burns

Amy Lane

University of Pittsburgh
Department of Rehabilitation Science & Technology
5044 Forbes Tower
Pittsburgh, PA 15260
laneak@upmc.edu
IC 36 - Friday - 1:00 PM
Driving with a Disability – Clinical and Technical Perspectives
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Michelle L Lange

Access to Independence
11785 W. 56th Drive
Arvada, CO 80002
MichelleLange@msn.com
IC 2 - Thursday - 1:00 PM
New Power Wheelchair Electronics, an Overview

Stefanie Laurence

Motion Specialties - The Motion Group
82 Carnforth Road
Toronto, ON, Canada M4A 2K7
slaurence@themotiongroup.com
IC 43 - Friday – 10:30 AM
Rounding Out the Rehab Picture: Finding Missed Opportunities for
Postural Care

Alfred S Lee

Veterans Affairs Medical Center
4150 Clement Street
San Francisco, 12 94121
Alfred.Lee@va.gov
IC 58 - Friday - 10:30 AM
Souping Up the Geriatric Wheelchair User

James A. Lenker

M
Miriam A Manary

University of Michigan
Transportation Research Insitute
2901 Baxter Road
Ann Arbor, MI 48109
mmanary@umich.edu
IC 23 - Friday - 9:00 AM
Transporting Preschoolers and Young Children

Tom Mathes

Invacare Corporation
899 Cleveland St
Elyria, OH 44035
tmathes@invacare.com
IC 35 – Friday – 1:00 PM
Custom Molded Seating: Beyond the Basics

Chris Maurer

Shepherd Center, Seating & Mobility Clinic
2020 Peachtree Rd., NW
Atlanta, GA 30309

University at Buffalo
Department of Rehabilitation Science
515 Kimball Tower
Buffalo, NY 14214
lenker@buffalo.edu

IC 5 - Thursday - 1:00 PM
Wheelchair Cushion Performance in Everyday Use /
How Wheelchairs Are Used in Everyday Life

Poster Session 1 - Thursday - 1200 PM
Development and Testing of a New Tool to Capture Mobility Device
Interventions

University of Pittsburgh/Human Engineering Research Laboratory
VA Pittsburgh Health System
7180 Highland Dr. Building #4, 2nd Floor 151R1-H
Pittsburgh, PA 15206
mcclurem@herlpitt.org

IC 40 - Friday - 3:30 PM
Where Does the Time Go? Capturing yhe Key Steps of Wheeled Mobility
Services

Laura A. McClure

IC 54 - Saturday - 9:45 AM
Implementation of Clinical Practice Guidelines into an Acute Rehab
Setting

Jenny Lieberman

Department of Rehabilitation
Mount Sinai Hospital
17 East 102nd Street, 2nd Floor
New York, NY 10029
Jenny.Lieberman@mountsinai.org

Mary McCormick

Central Remedial Clinic
Vernon Avenue
Clontarf, Dublin, 3 Ireland
mmccormick@crc.ie

IC 16 - Friday – 8:00 PM
Scientific Summary of the Current Mobility-Related RESNA Position
Papers

Poster Session 1 - Thursday – 12:00 PM
The OPSIS System: Presentation of Clinical Trials

Hsin-yi Liu

Paper Session #2 -Thursday - 1:00 PM
The Effect of Visual Information in the Appropriate Use of Seating
Systems

University of Pittsburgh/Human Engineering Research Laboratory
VA Pittsburgh Health System
7180 Highland Drive, Building 4, 2nd floor, 151R1-H
Pittsburgh, PA 15206
hsl16@pitt.edu
Paper Session #4 - Friday - 10:30 AM
Are Titanium Ultralight Wheelchairs Better Than Aluminum Ultralight
Wheelchairs?

Stacy McCusker

Rehabilitation Institute of Chicago
345 East Superior Street
Chicago, IL 60611
smccusker@ric.org
IC 25 - Friday - 1030 AM
Positioning of the Traumatic Brain Injured Patient in the Inpatient Setting

Roslyn Livingstone

Sunny Hill Health Centre for Children
3644 Slocan Street
Vancouver, BC, Canada V5M 3E8
rlivingstone@cw.bc.ca
Poster Session 2 - Friday – 12:00 PM
Beginning Power Mobility
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Amy Meyer

Permobil Inc.
6961 Eastgate Blvd
Lebanon, TN 37090
amy.meyer@permobilus.com
IC 21 - Friday - 9:00 AM
Is One Solution Enough? Combining Technologies for Pressure
Management

Jean Minkel

P
Joan Padgitt

Eastern Colorado Health Care System
1055 Clermont St
Denver, CO 80212
Joan.padgitt@va.gov

Minkel Consulting
112 Chestnut Ave
New Windsor, NY 12553
jminkel@aol.com

Paper Session # 6 - Friday - 1:00 PM
Custom Abdominal Support for Bariatric Client

Keynote Address – Thursday – 8:30 AM
Expertise and Partnership

Montgomery County Schools
420 Hillmoor Dr
Silver Spring, MD 20901
ginny@paleg.com

Brenlee Mogul-Rotman

Ginny Paleg

Toward Independence
34 Squire Drive
Richmond Hill, ON, Canada L4S 1C6
Brenlee mogul@rogers.com

IC 55 - Saturday - 9:45 AM
Show Me the Money

IC 18 - Friday - 8:00 AM
Simplifying Surfaces

Rehabilitation of Chicago
245 E. Sprague
Chicago, IL 60611
jpedersen@ric.org

IC 24 - Friday - 10:30 AM
The Assessment: On “The Mat” and Taking Client Measurements

Shubhra Mukherjee

Jessica Pedersen

IC 37 - Friday - 3:30 PM
Tuning to the Organs of LIfe

Rehabilitation of Chicago
245 E. Sprague
Chicago, IL 60611
smukherjee @ric.org

IC 56 - Saturday - 9:45 AM
Surgical, Medical, Orthotic, and Therapeutic Interventions for Pediatrics

IC 56 - Saturday - 9:45 AM
Surgical, Medical, Orthotic, and Therapeutic Interventions for Pediatrics

duPont Hospital for Children
1600 Rockland Road
Wilmington, DE 19899
dpeischl@nemours.org

Denise Peischl

IC 44 - Saturday - 8:30 AM
Transitioning Through Wheelchair Mobility: Early Childhood through
Adolescence

N

Kevin J Phillips
Victoria Nelson

Central Remedial Clinic
Vernon Avenue
Clontarf, Dublin 3, Ireland
vnelson@crc.ie

Ability Center
9390 Alta Laguna Way
San Diego, CA 92126
kphillips@abilitycenter.com
Paper Session #6 - Friday - 1:00 PM
Transitioning an Aging Client to High Tech Equipment to Maximize
Function

Poster Session 2 - Friday - 1200 PM
Exploring the Experiences of Clients and Carers Using Moulded Seating
Systems

IC 38 - Friday – 3:30 PM
How to Get High Tech Complex Rehab Funded

Linda V Norton

Teresa E Plummer

IC 29 - Friday – 10:30 AM
Developing A Personal Pressure Management Plan to Foster Client
Adherence

IC 9 - Thursday - 3:30 PM
Kinesiological and Neurological Implications Related to Seating and
Positioning

Shoppers Home Health Care
5230 Dundas Street West
Etobicoke, ON, Canada M9B 1A8
lnorton@shoppershomehealthcare.ca

Belmont University, Vanderbilt Hospital,
Nova Southeastern University
6807 Burkitt Rd
Cane Ridge, TN 37013

IC 32 - Friday – 1:00 PM
Realistic Restraint Reduction in Long Term Care
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Janice A Miller Polgar

The University of Western Ontario
Elborn College
1201 Western Road
London, ON, Canada N6G 1H1
jpolgar@uwo.ca
Paper Session #2 - Thurday - 1:00 PM
The Meaning of Assistive Technology Use
Paper Session #5 - Friday – 1:00 PM
Relationship Between Centre Of Pressure And Postural Stability During
Reach

S
Andrina J Sabet

Cleveland Clinic Children’s Hospital for Rehabilitation
2801 Martin Luther King Jr. Blvd
Cleveland, OH 44107
asabet@adelphia.net
IC 45 - Saturday - 8:30 AM
Supportive Positioning for Infants with Compromised Respiratory
Function

Deborah L Pucci

Rehabilitation Institute of Chicago
345 East Superior Street
Chicago, IL 60611
dpucci@ric.org
Paper Session #2 - Thursday - 1:00 PM
The Benefits of the FEW for the Many
IC 25 - Friday - 1030 AM
Positioning of the Traumatic Brain Injured Patient in the Inpatient Setting

Andi Saptono

University of Pittsburgh
Department of Health Information Management
2310 Jane Street Suite 1300
Pittsburgh, PA 15203
IC 6 - Thursday - 1:00 PM
Telerehabilitation: A Viable Method for Wheelchair Prescription

Faith Saftler Savage

R

The Boston Home
74 Cottage St
Natick, MA 01760
fsaftlersavage@rcn.com
IC 12 - Friday - 8:00 AM
Commercial Backs – Do They Really Fit?

Ian M Rice

University of Pittsburgh/Human Engineering Research Laboratory
VA Pittsburgh Health System
7180 Highland Drive, Building 4, 2nd floor, 151R1-H
Pittsburgh, PA 15206
imr1@pitt.edu

Bonita Sawatzky

Paper Session #3 - Friday - 8:00 AM
Manual Wheelchair Propulsion Feedback Training Software

IC 13 - Thursday - 3:30 PM
Stand Up & Ride ~ Experiential Exploration of Upright Power Mobility Option

Tina Roesler

Paper Session# 6 - Friday - 1:00 PM
The Supported Kneeling Inclined Power Platform SKIPP

TiLITE
1426 East Third Avenue
Kennewick, WA. 99337
troesler@tilite.com
IC 8 - Thursday - 3:30 PM
Manual Wheelchair Configuration and Training: An Update on the
Evidence
IC 48 - Saturday - 8:30 AM
Material Considerations for Wheelchair Frames

Lauren Rosen

St. Joseph’s Children’s Hospital
3001 W. Dr. Martin Luther King Jr. Blvd.
Tampa, FL 33607
ptlauren@aol.com
IC 16 - Friday – 8:00 PM
Scientific Summary of the Current Mobility-Related RESNA Position
Papers

University of British Columbia
Dept of Orthopaedics
RmA326A, 4480 Oak St
Vancouver, BC, Canada V7C2S4

Richard Schein

University of Pittsburgh
Department of Rehabilitation Science & Technology
2310 Jane Street Suite 1300
Pittsburgh, PA 15203
IC 6 - Thursday - 1:00 PM
Telerehabilitation: A Viable Method for Wheelchair Prescription

Mary T Shea

Kessler Institute for Rehabilitation
211 Jeffereson St., #2
Hoboken, NJ 07052
MShea@kessler-rehab.com
Opening session – Thursday – 8:30 AM
Practice Guide for Assessment of Wheeled Mobility and Seating an Update

Mark Schmeler

University of Pittsburgh
Department of Rehabilitation Science and Technology
2310 Jane Street
Pittsburgh, PA 15203
schmele@pitt.edu
Course Director
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Vinod Sharma

Stephen Sprigle

Paper Session #5 - Friday - 1:00 PM
Design and Evaluation of an Obstacle Avoidance System for Power
Wheelchairs

IC 5 - Thursday - 1:00 PM
Wheelchair Cushion Performance in Everyday Use /
How Wheelchairs Are Used in Everyday Life

Laura L Shoemaker

IC 40 - Friday - 3:30 PM
Where Does the Time Go? Capturing yhe Key Steps of Wheeled Mobility
Services

University of Pittsburgh
Forbes Tower, Suite 5065
Pittsburgh, PA 15260
vks3@pitt.edu

University of Buffalo
34 W. Winspear Ave
Buffalo, NY 14214
lls26@buffalo.edu

Georgia Institute of Technology
490 Tenth St, NW
Atlanta, GA 30332-0156
sprigle@gatech.edu

May Stinson

Poster Session 1 - Thursday - 1200 PM
Development and Testing of a New Tool to Capture Mobility Device
Interventions

University of Ulster
School of Health Sciences
Jordanstown, Shore Road
Newtownabbey, UK BT37 0QB

Vanessa Siegel

Paper session #5 - Friday - 1:00 PM
Ultrasound Imaging: A Useful Technique in Seating Assessment?

The Roho Group Europe
Houtstraat 74
Destelbergen, Belgium 9070
vanessas@therohogroup.com

Maureen Story

IC 52 - Saturday - 9:45 AM
Who’s afraid of tenders and competitive bidding?

Sunny Hill Health Centre for Children
3644 Slocan Street
Vancouver, BC, Canada V5M 3E8
mstory@cw.bc.ca

Cher Smith

IC 1 - Thursday - 1:00 PM
Seating Prescriptions - Assessment is Done, Now What?

Queen Elizabeth II Health Sciences Centre
1341 Summer Street
Halifax, NS, Canada
IC 3 - Thursday - 1:00 PM
Wheelchair Skills Training: Translating Research Evidence into Clinical
Practice

Cynthia D Smith

Craig Hospital
3475 So. Clarkson St
Englewood, CO 80113
csmith@craighospital.org

Paper Session #5 – Friday – 1:00 PM
Moderator - Research

T
Stephanie A. Tanguay

IC 47 - Saturday - 8:30 AM
A Lifetime of Care

Motion Concepts
2414 Coolidge # 202
Troy, NY 48084
stanguay@motionconcepts.com

Ana E Souza

IC 42 - Friday - 3:30 PM
Mobility & Positioning Considerations for Lymphedema and Lipedema

University of Pittsburgh/Human Engineering Research Laboratory
VA Pittsburgh Health System
7180 Highland Drive, Building 4, 2nd floor, 151R1-H
Pittsburgh, PA 15206
souzaa@herlpitt.org
Paper Session #3 - Friday - 8:00 AM
Usage of PAPAW among Individuals with Tetraplegia

Jill Sparacio

Sparacio Consulting Services/Misericordia
4600 Roslyn Road
Downers Grove, IL 60515
otspar@aol.com
IC 35 - Friday – 1:00 PM
Custom Molded Seating: Beyond the Basics

IC 50 - Saturday - 9:45 AM
Seating and Mobility Solutions for Bariatric Customers

Susan Johnson Taylor

Rehabilitation Institute of Chicago
345 East Superior Street
Chicago, IL 60611
staylor@ric.org
IC 25 - Friday - 1030 AM
Positioning of the Traumatic Brain Injured Patient in the Inpatient Setting
Closing Session – Saturday – 11:00 AM
Living with Technology

IC 37 - Friday - 3:30 PM
Tuning to the Organs of LIfe
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Mark ter Haar

BES Rehab Ltd
131 South Liberty Lane
Ashton Vale
Bristol, UK BS3 2SZ
IC 19 - Friday - 9:00 AM
Pressure Imaging Tools: The Missing Clinical Link

Elaine Trefler

University of Pittsburgh
Department of Rehabilitation Science and Technology
2310 Jane Street
Pittsbutgh, PA 15203
etrefler@pitt.edu
Closing Session – Saturday – 11:00 AM
Living with Technology

V

W
Laura S Wehrli

Craig Hospital
3425 S. Clarkson Street
Englewood, 13 80210
LWehrli@craighospital.org
IC 39 - Friday - 3:30 PM
Getting It Here ASAP: A DME Procurement Model for Acute
Rehabilitation

Corey Welch

Drexel University
245 N. 15th St MS 502
Philadelphia , PA 19102
watrmonstr@Hotmail.com
Paper Session 5 - Friday - 1:00 PM
A Pilot Study to Validate Atmospheric Adjustment of a ROHO ® Cushion

Doug Westerdahl
Bart A Van Der Heyden

THE ROHO GROUP EUROPE
HOUTSTRAAT 74
Destelbergen, Belgium 9070
bvanderheyden@attglobal.net
IC 19 - Friday - 9:00 AM
Pressure Imaging Tools: The Missing Clinical Link
IC 52 - Saturday - 9:45 AM
Who’s Afraid of Tenders and Competitive Bidding?

Linda van Roosmalen

Monroe Wheelchair
470 Basket Road
Webster, NY 14580
dwesterdahl@monroewheelchair.com
IC 30 - Friday – 1030
Operational and Financial Challenges Facing Rehab Technology Providers

Jacqueline Wolz

VAMC St. Louis
6831 Graystone Ridge Ct
St. Louis, MO 63129
jacqueline.wolz@va.gov

University of Pittsburgh
Department of Rehabilitation Science & Technology
2310 Jane Street Suite 1300
Pittsburgh, PA 15203

Paper Session #6 - Friday - 1:00 PM

Poster session #1 - Thursday – 12:00 PM
Wheelchair Securement in Public Transportation

Clare E Wright

IC 36 - Friday - 1:00 PM
Driving with a Disability – Clinical and Technical Perspectives

Anna Vouladkis

Sunny Hill Health Centre for Children
3644 Slocan Street
Vancouver, BC, Canada V5M 3E8
avouldakis@cw.bc.ca
Paper Session #2 - Thursday - 1:00 PM
Postural Control System Users Manual
IC 20 - Friday - 8:00 AM
Custom Positioning Devices: Design & Fabrication

Hybrid Custom & Conventional Supports as Solutions for
Complex Seating Cases

James Leckey Design
19D Weaver’s Court
Linfield Industrial Estate
Belfast, Northen Ireland, UK, 1516 BT12 5GH
clare@leckey.com
Paper Session #2 - Thursday - 1:00 PM
Establishing Best Practice in Children’s Seating Assessment
IC 51 - Saturday - 9:45 AM
The Challenge of Using Outcome Measures in Special Seating

Y
Amber Yampolsky

Monroe Carell Jr. Children’s Hospital at Vanderbilt
2200 Children’s Way
Nashville, TN 37232
amber.yampolsky@Vanderbilt.Edu
IC 9 - Thursday - 3:30 PM
Kinesiological and Neurological Implications Related to Seating
and Positioning
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General Information

Schedule

Audience

Wednesday, March 11, 2009

• Assistive technology practitioners (ATP)
• Occupational Therapists
• Physical Therapists
• Assistive technology suppliers (ATS)
• Educators
• Manufacturers
• Product Developers
• People with Disabilities
• Physicians
• Nurses
• Rehabilitation Engineers & Technicians
• Vocational Rehabilitation Counselors
• Researchers

Introduction

The symposium will include scientific and clinical papers, research
forums, in-depth workshops, panel sessions, and extensive exhibit
halls. Presentations will address the wheeled mobility and seating
challenges and solutions for people with disabilities across the lifespan
and conditions such as neuromuscular disorders, spinal cord injury and
diseases of the spinal cord, orthopedic conditions, systemic conditions,
obesity, or polytrauma.

Program Objectives

• Identify wheeled mobility and seating interventions for people with
		physical disabilities
• Discuss service delivery practices
• Identify and apply relevant current research
• Understand features and clinical impact of wheeled mobility and
		seating technologies

7:00 AM - 6:00 PM

Registration-Great Hall Foyer

Thursday, March 12, 2009
7:30 AM

Registration - Great Hall Foyer
Continental Breakfast - Exhibit Hall & Pavilion

8:30 AM

Opening - Great Hall
Mark Schmeler, PhD, OTR/L, ATP
Department of Rehabilitation Science and Technology
School of Health and Rehabilitation Sciences
University of Pittsburgh
Rory A. Cooper, PhD
FISA Foundation - Paralyzed Veterans of America Chair and Distinguished Professor,
Department of Rehabilitation Science and Technology
School of Health and Rehabilitation Sciences
University of Pittsburgh
Director and VA Senior Research Career Scientist of the Center of Excellence for
Wheelchairs and Related Technology, VA Pittsburgh Healthcare System

Continuing Education Credit

The University of Pittsburgh, School of Health and Rehabilitation
Sciences awards Continuing Education Units to individuals who enroll in
certain educational activities. The CEU is designated to give recognition
to individuals who continue their education in order to keep up-to-date
in their profession. (One CEU is equivalent to 10 hours of participation
in an organized continuing education activity). Each person should claim
only those hours of credit that he or she actually spent in the educational
activity.
The University of Pittsburgh is certifying the educational contact hours
of this program and by doing so is in no way endorsing any specific
content, company, or product. The information presented in this program
may represent only a sample of appropriate interventions.
1.75 Continuing Education Units (CEUs) will be awarded to individuals
for attending 17.5 hours of instruction. CEUs will be pro-rated for those
not attending the full program.

Exhibits

The exhibit halls will be filled with commercial products and innovations
from North America and abroad. There will be ample opportunity to
explore technical wheeled mobility and seating options.
The public is invited to visit the Exhibit Hall “free of charge” on
Friday afternoon from 1:00 to 3:00 PM. You must register at the ISS
Registration Desk to receive an “Exhibit Hall Pass”. Admission at all other
times is for Symposium participants only.

8:45 AM

Sunrise Medical Keynote Address:
Expertise and Partnership
Jean Minkel, PT, ATP
Minkel Consulting, New Windsor, NY

10:00 AM

General Session – Paper Session 1 – Great Hall
A Randomized Clinical Trial on Preventing Pressure Ulcers
with Seat Cushions
An RCT on preventing pressure ulcers with seat cushions aimed to
establish the efficacy of using skin protection wheelchair seat cushions
to prevent pressure ulcers in a population of at-risk elderly long-term care
residents.
The study was a randomized control trial with two groups. Approximately
12 nursing homes in and around Pittsburgh, Pennsylvania participated in
the study. The enrollment target was 234 wheelchair users at high-risk
for developing pressure ulcers. Interventions included seating evaluation
with pressure-mapping and subsequent seating prescription. Subjects
were assigned to either a foam or skin protection cushion group. Weekly
assessments of skin and pressure ulcer risk were conducted for six
months. The study lasted five years beginning July 2003 and ending
November 2008. This presentation will include the final results for the main
study outcome, pressure ulcer incidence, and a secondary outcome, the
relationship between interface pressure and pressure ulcer incidence.
David Brienza, PhD
Department of Rehabilitation Science and Technology
School of Health and Rehabilitation Sciences, University of Pittsburgh, Pittsburgh, PA
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Practice Guide for Assessment of Wheeled Mobility and
Seating - an Update
Despite the significant number of people who are using wheelchairs and
many “experts” in the field of wheeled mobility and seating, there is no
“official” framework for the provision of these services and equipment in
the United States. After careful deliberation, a committee of stakeholders
was selected to develop a Wheelchair Provision Guide. This session will
provide an update on the status of this project that can be used to guide
and advocate for best-practice.
Mary Shea, MS, OTR, ATP
Kessler Institute for Rehabilitation, West Orange, NJ

2012: Universal Design and Common Sense Mobility Solutions
for Aging Baby Boomers and People with Disabilities
In 2012 as the baby boomer generation begins turning 65 at rates
approaching 12,000 people a day our current economic pressures
caring for an aging population and rising medical costs will explode.
Solving this crisis will require a fresh approach focusing on the use of
Universal Design and new and emerging technologies together with the
development and implementation of common sense based public policy.
Jerry Kerr
Disability Rights Advocates for Technology (DRAFT), St. Louis, MO

11:00 AM – 1:00 PM

Walk-about Lunch (Included in tuition)
Exhibit Hall & Pavilion

12:00 Noon

Interactive Poster Session 1 Exhibit Hall
Development of a Posture Measurement Instrument and Its
Clinical Application Part 2
Taro KemmokuHiraga
Orthopedic Co. ltd., Hanamaki, Japan

Creatively Generating a Sustainable Template for Technology
Transfer
Rosemary Gowran, BSc (Hons)OT, MScOT
Kelly Kaneswaran
Department of Occupational Therapy, University of Limerick, Limerick, Ireland

Wheelchair Securement in Public Transportation
Linda van Roosmalen, PhD
University of Pittsburgh, Dept. of Rehabilitation Science and Technology, Pittsburgh, PA

The Effectiveness of Cross Industry Partnerships for User
Testing of AT
Simon Hall
Central Remedial Clinic, Dublin, Ireland

The OPSIS System: Presentation of Clinical Trials
Mary McCormick
Central Remedial Clinic, Dublin, Ireland

Postural Care: Presentation of Clinical Trials of a New Night
Positioning System
Mary McCormick
Sandra Somers
Central Remedial Clinic, Dublin, Ireland

Development and Testing of a New Tool to Capture Mobility
Device Interventions
James Lenker, PhD, OTR/L, ATP
Laura Shoemaker, OTR/L
University at Buffalo, Buffalo, NY

1:00 PM

Instructional Courses Four Hour Sessions
(1:00–5:30 PM)
IC 1. Seating Prescriptions - Assessment is Done, Now What?
The purpose of this workshop is to enhance the knowledge and
experience of pediatric physical and occupational therapists in the area of
wheelchair seating prescription.
This workshop is designed for individuals who wish to develop their
skills for seating prescription. The areas of focus will include: common
language wheelchair and seating set up and how it affects posture and
mobility postural issues and how to address them review of custom
and commercial seating components case studies will be used to help
reinforce your new knowledge.
It is assumed that the participant will have a basic knowledge of the
seating assessment (mat and posture). Pre-reading/prep material will be
provided closer to the workshop.
*Intermediate
Maureen Story, BSR (PT/OT)
Catherine Ellens, BScOT
Debbie Field, BScOT, MHScOT
Sunny Hill Health Centre for Children, Vancouver, BC, Canada

IC 2. New Power Wheelchair Electronics – An Overview
This session will provide an overview and hands-on time with the new
power wheelchair electronics for Invacare (MK6i), Quickie (iQ), Permobil
(R-net) and Quantum (QLogic). Electronics are often revised, but these
changes are revolutionary and impact all major rehab power wheelchairs.
Clinicians and Suppliers must not only learn 4 new systems, but be
able to compare and contrast these to best match client needs. This
session will attempt to objectively present all four systems with handson time and reference materials. This session will address: how these
new electronics impact access to the drive controls and how to access
actuators, such as power tilt systems, through the drive control; the new
built-in infrared functions for control of devices in the environment and
for wireless mouse emulation for computer access; and, will address
how external assistive technology can be accessed through the drive
control using the new electronics, including: speech generating devices,
computers and Electronic Aids to Daily Living (EADLs).
*Intermediate
Michelle Lange, OTR. ABDA, ATP
Access to Independence, Denver, CO

1:00 PM
Instructional Courses Two Hour Sessions
(1:00–3:00 PM)
IC 3. Wheelchair Skills Training: Translating Research
Evidence into Clinical Practice
Research evidence has been accumulating that demonstrates the safety
and superior efficacy of a formal approach to wheelchair skills training
of wheelchair users and their caregivers. The Wheelchair Skills Program
(WSP), available free on the Internet (www.wheelchairskillsprogram.
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ca) includes useful evaluation and training tools to help practitioners
translate this research evidence into clinical practice. During this session,
we will review the research evidence supporting the use of the WSP and
provide a practical approach to acquiring the necessary knowledge and
skills. On completion of the session, attendees will better understand
how the WSP might be implemented in their own settings.
*Intermediate
R. Lee Kirby, MD
Dalhousie University, NS Rehab Centre, Halifax, NS, Canada
Cher Smith, BScOT, MSc (candidate)
Capital District Health Authority, Halifax, NS, Canada

IC 4. Medicare – Do You Really Know How It Works?
As a clinician, you treat and prescribe equipment for your patients who
have Medicare, but do you really know how the Medicare system works.
You are aware of important coverage criteria, but do you truly know how
Medicare reimburses and the processes involved. Do you know what
it means for a product to be under capped rental vs inexpensively or
routinely purchased and which products are in these categories? Do you
know what a first month purchase option is? Are you aware of exactly
what is submitted with a claim? Do you know how and why an ABN or
an ADMC would be used and the pros and cons? Are you up-to-date on
changes in coverage criteria, policy changes and coding information and
do you know where to look in order to keep abreast of these changes.
These issues and more will be discussed to assist you in understanding
the total picture regarding Medicare from both a clinical, reimbursement
and supplier standpoint.
*Beginner
Elizabeth Cole, MSPT
U. S. Rehab, Waterloo, IA

IC 5. Wheelchair Cushion Performance In Everyday Use and
How Wheelchairs Are Used I Everyday Life
Wheelchair cushion standards are used to measure cushion performance
using reliable test methods. The results of standardized tests can be
used to distinguish products and to make better informed decisions
during evaluation and prescription. This session will present results of
standardized and real world cushion tests focusing in particular on tests
for cushion degradation, heat and moisture vapor transmission and
durability. Results of the bench and human subject tests will be reported
and compared.
Wheelchair users are diverse in every way, including how and where
they use their wheelchairs. A fuller understanding of wheelchair use
in everyday life can be useful within clinical, policy and design arenas.
Usage information can inform clinicians about how to better evaluate
clients’ needs; can inform policy makers about how and why people use
wheelchairs outside of their homes, and can be used by designers to
develop chairs that reflect everyday use.
A system of monitoring wheelchair usage has been developed to
collect several metrics of wheelchair use. Time spent in a wheelchair
is combined with movement information to study wheelchair usage.
Adding geolocation information via GPS permits measurement of
destinations in which these chairs are used.
Data suggests that different people use wheelchairs in different
manners and that a person uses his or her wheelchair differently from
day to day. Most full time power and manual wheelchair users spend
over 10 hours per day seated in their wheelchairs. Wheelchair usage
can be characterized using three measures: time spent wheeling,
number of bouts of movement, and the total distance traversed per
day. Data suggests that 2 or these 3 measures should be reported to
fully represent wheelchair use. GPS data can categorize location of
wheelchair use as 1) at home, 2) within the community and inside, and
3) within the community and outside. Usage within these locations of
use can be reflective of many barriers and facilitators.
*Advanced
Stephen Sprigle, PhD, PT
Sharon Sonenblum
Fran Harris, PhD
Georgia Institute of Technology
Kim Davis, MSPT, ATP
Shepherd Center, Atlanta, GA
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IC 6. Telerehabilitation: A Viable Method for Wheelchair
Prescription
As we witnessed with the birth of the Internet and the advent of digital
communications, information technology has the potential to improve the
delivery and quality of services to people with disabilities and the elderly.
The shortage of rehabilitation professionals or specialists in the area of
seating and wheeled mobility are driving the demand in the development
of Telerehabilitation (TR): the application of telecommunications, remote
sensing, and computing technologies used to assist with the provision
of the delivery of medical rehabilitation services at a distance. Faculty
will disseminate the following: how telerehabilitation is being used
today in specific service delivery models; details and results of the
Activity TeleMonitor (ATM) System; and two viable methods in procuring
and assessing wheeled mobility and seating devices for individuals
with mobility impairments through the use of telecommunications.
TR offers many new opportunities to provide rehabilitation services in
different clinical settings, especially in rural or underserved settings,
and in alternative ways. The need for wheeled mobility devices and
alternative clinical tools is increasing as our population is aging. The
assistive technology and medical community is beginning to recognize
the potential of TR in assisting with critical issues of rising costs, aging
population, and staff shortage in underserved areas.
* Beginner
Richard M. Schein, MS
Dan Ding, PhD
University of Pittsburgh, Department of Rehabilitation Science and Technology, Pittsburgh,
PA.
Donna Blake, MD
Patrice Kennedy, MPT, ATP
VA Eastern Colorado Healthcare System, Denver, CO

IC 7. Seating Evaluation Techniques and Tools
This session will focus on the strategies, techniques, and tools that
can be implemented during the simulation and clinical trial phase for
wheelchair seating and mobility intervention. The session is designed
to be very hands-on in order to develop or refine practical skills and
knowledge. The use of simulation and clinical trials is an extremely
important step in the evaluation process. There does however exist
commercial seating and mobility products that have multiple adjustable
components can serve as simulation devices if an actual simulator is not
available. Manufacturers have designed these products in such a fashion
to address a person’s varying needs however this also gives the product
the ability to serve as a tool for clinical trial and simulation. Case studies,
local clients and actual technologies will be used throughout the session
to provide hands on experiences.
* Beginner
Michele Gunn, ATS, CRTS
Browning’s Health Care, Orlando, FL

1:00 PM
Paper Session 2 - Service Delivery (1:00–3:00 PM)
Moderator – David Cooper, MSc, Kin
Sunny Hill Health Centre for Children,
Vancouver, BC, Canada

This paper session discusses innovations and strategies in clinical
service delivery by presenters from a variety of countries and service
models.

Establishing Best Practice in Children’s Seating Assessment
Clare Wright, MClinRes, BSc(Hons)OT
James Leckey Design, Belfast, Northern Ireland, UK (M)

Creating a Forum for Planning Sustainable Services
Rosemary Gowran, BSc(Hons)OT, MScOT
Department of Occupational Therapy, University of Limerick, Limerick, Ireland
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The Benefits of the FEW for the Many
Deborah Pucci, PT, MPT, ATP
Rehabilitation Institute of Chicago, Chicago, IL

The Meaning of Assistive Technology Use
Janice Miller Polgar, BSc OT, MAOT, PhD
The University of Western Ontario, School of Occupational Therapy, Elborn College, London,
ON, Canada

The Effect of Visual Information in the Appropriate Use of
Seating Systems
Mary McCormick
Central Remedial Clinic, Dublin, Ireland

Postural Control System Users Manual
Anna Vouldakis, BDes
Sunny Hill Health Centre for Children, Vancouver, BC, Canada

3:00 PM
Break – Exhibit Hall & Pavilion

3:30 PM

Instructional Courses Two Hour Sessions
(3:30–5:30 PM)
IC 8. Manual Wheelchair Configuration and Training: An Update
on the Evidence
In the past few years, there has been an abundance of evidence that is
related to manual wheelchair selection, set-up, and consumer training.
While there are many accessible documents that summarize and
give recommendations regarding evidenced based practice, we must
constantly update our database and remain current by reviewing new
studies as they are published. In order to meet the needs of?persons
with a disability, knowledge translation must occur from the research
arena, through the experience and skills of the rehabilitation professional,
directly to the client. During this session, we will present clinically
relevant studies that have been published since the printing of the
clinical guidelines and give relevant clinical examples of how to apply this
knowledge to clinical practice and equipment justification. We will also
provide information on how to easily access current research materials
and discuss time saving ways to review for relevance to your practice.
The current motto of “We don’t have time!” is no longer appropriate. If
we don’t learn to make the time to practice based on evidence, funding
for both equipment and therapy intervention will continue to decline.
* Beginner
Carmen DiGiovine, PhD, ATP, RET
6 Degrees of Freedom, LLC, Wheaton, IL
Tina Roesler, PT, MS, ABDA
TiLite, Kennewick, WA (M)
Theresa Berner, OTR/L, ATP
The Ohio State University Medical Center, Columbus, OH

IC 9. Kinesiological and neurological implications related to
seating and positioning
This intermediate course will discuss the kinesiological and neurological
principles of seating and positioning. This workshop will present an
overview of the development of vision and discuss the implications
related to seating and positioning. Additionally, this course will review
the development of abnormal tone from neurological and congenital
deficits and discuss the neurological principles that impact seating and
positioning.
* Intermediate
Teresa Plummer, MSOT, OTR, ATP
Belmont University, Vanderbilt Hospital, Nova Southeastern University, Nashville, TN
Amber Yampolski
Vanderbilt Children’s Hospital, Nashville, TN

IC 10. Medicare, Medicaid, Private Insurance and the things
you may not know
Funding sources have complex and diverse rules when attempting to
procure authorization for Assisstive Technology, especially seating and
wheeled mobility.?While most professionals are familiar with the broad
scope of of policy and regulation, most are unfamiliar with the deeper
policy regulations that can impact practice. Attendees will have a greater
understanding of third party payment, structure and differences in the US
upon completing this course.
* Intermediate
Gerry Dickerson, ATS, CRTS
Medstar Surgical, Inc., College Point, NY
Darren Jernigen
Permobil, Inc, Lebanon, TN (M)

IC 11. Customizing Shape and Contours: Taking away the
Challenge
Often when faced with the dilemma of a client shape that doesn’t fit a
generic off the shelf seating system, prescribers will begin to cut and
carve foam and try to make the shape fit. An easier way to acheive
this shape with a much more closely matched fit is to start with a
custom measured or custom molded seating system. The parameters
required to make the shape fit include a through a hands on assessment
and simulation of shapes and forces. This workshop will review the
parameters required to determine shape, how to measure for the shape
and finally methods to achieve the shape in order to reduce pressure
points, increase client comfort and improve sitting tolerances.
* Intermediate
Sheila Buck, BSc.(OT), Reg. (Ont.), ATP
Therapy NOW! Inc., Milton, ON, Canada

IC 12. Commercial Backs – Do They Really Fit?
Back supports are an extremely important support surface needed for a
person who is sitting in a wheelchair. However, too often, a commercial
back is provided without a complete understanding of the person’
support and shape needs. This course will discuss the evaluation of a
person’s trunk and type of back support needed to address the person’
goals. With a better understanding of the person’ needs, commercial
backs will then be dissected. Commercial backs will be discussed with
a concentration on the shape, size and ability to add support (both
headrests and lateral trunk or hip supports) and method of mounting to
the wheelchair. With a better understanding of how to evaluate a back,
more informed decisions should be made when determining the optimal
back support. After determining the optimal commercial back based on
the person’ body type, support needs and goals, specific justification for
letters of necessity will be discussed.??* Intermediate
* Intermediate
Faith Saftler Savage, PT, ATP
The Boston Home, Nantick, MA
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IC 13. Stand Up & Ride ~ Experiential Exploration of Upright
Power Mobility Options
Powered mobility devices operated from a standing position are gaining
increased attention, enthusiasm and consideration as a potential
wheeled mobility option. The Segway, a universally designed mobility
system which gyroscopically balances on two wheels is one such
device. Several other products, best described as compact three wheel
scooters operated while standing, are also now commercially available.
While not currently FDA approved as medical devices, many individuals
with impaired ambulation are using upright power devices to enhance
their mobility. Faculty will review current upright mobility devices
and discuss the physical, functional and cognitive skills necessary to
operate the devices. An overview of published research and safety
studies will be provided. Current clinical and research projects will also
be shared along with recommendations for outcome measurement
relative to these technologies. The second part of the session will be a
lab component coordinated to allow attendees gain a hands-on- learning
experience to operate the upright powered mobility devices in varied
indoor and outdoor environments, under the instruction and support of
several clinicians and volunteers with significant experience with these
technologies.
Registration is Limited to 40
* Intermediate
Kendra L. Betz, MSPT, ATP
Office of Prosthetics & Clinical Logistics,
VA Central Office, Washington, DC
Jerry Kerr
Disability Rights Advocates for Technology (DART), St. Louis, MO
Bonita Sawatzky, PhD
University of British Columbia, Vancouver, BC, Canada
Ian Denison, PT, ATP
GF Strong Rehab Centre, Vancouver, BC, Canada

5:30 PM

Adjournment

5:45 PM – 7:30 PM

Welcome Reception - Exhibit Hall & Pavilion

Friday, March 13, 2009
7:00 AM

Continental Breakfast - Exhibit Hall & Pavilion

8:00 AM

Instructional Courses Two Hour Sessions
(8:00 AM –10:00 AM)
IC 14. Accessible Airline Transportation
Session will provide an over view of major topics in Accessible Air Travel.
These will include presenting findings from the RERC on Accessible
Public Transportation(2003-2008). A summary of the topic areas include
Biomechanics of transfers in spatially restricted areas such as onboard
aircraft and on board lavatories, new advances in boarding technologies
and accessible lavatories for both single and twin aisle aircraft, the
new Traveler Assistance Training, and advances in accessible real time
communication and information systems. Presentation will also include a
summary of the national survey of air travelers with disabilities that was
conducted in 2007. The Session will also involve participants in an active
dialog on a number of issues related universal and inclusive design of
accessible airline transportation facilities. Specifically the discussion will
focus on how the rehabilitation team can contribute to improving access
for all to air travel.
*Beginner
Katharine Hunter-Zaworski, PhD
School of Civil and Construction Engineering, Oregon State University Corvallis, OR

IC 15. Evaluation For Powered Mobility With Children With
Significant Delays
When evaluating a young child for more independent functional mobility
with the use of a powered chair, it is critical to know that this evaluation
cannot possibly be the same as one for an adult. Children are not
small adults. Children with disabilities, especially very young children,
have little experience in the world itself, and even less experience
manipulating themselves, their bodies and play objects. The mobility
experiences must take place in a much more natural environment than
a clinical one such as their home or preschool, where the child will
be comfortable and have an interest in using the powered chair. For
successful use of a powered mobility system, three issues must be
resolved: 1. seating for task performance, 2. the powered chair must
be programmed adequately, and 3. “head first” hands-free operation
rule should apply. Cognitive prerequisites are not needed for successful
use of powered mobility. Only the need for independence should be
considered. Strategies of assessment, equipment choice, and situational
set-ups will be shared.
* Intermediate
Karen Kangas, OTR/L, ATP
Consultant, Shamokin, PA
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IC 16. Scientific Summary of the Current Mobility-Related
RESNA Position Papers
St. Joseph’s Children’s Hospital of Tampa, Tampa, FL
RESNA has developed Position Papers that share typical clinical
applications and provide evidence from the literature supporting the
application of Assistive Technology interventions to assist practitioners
and suppliers in decision-making and technology justification. This
Instructional Course will review, condense, and summarize the literature
within RESNA’s Special Interest Group in Seating and Wheeled Mobility
(SIG-09) Position Papers and will discuss strength of evidence for each
topic. Faculty will summarize the current state of scientific evidence
and general clinical applications of seat elevation devices, wheelchair
standing devices, tilt, recline, elevating leg rests, and pediatric power
mobility to assist practitioners and suppliers in decision making and
justifications. Faculty will give updates on upcoming Position Papers
on transportation, ultra-lightweight manual wheelchairs, and stationary
standing devices.
*Beginner
Brad Dicianno, MD
University of Pittsburgh, University of Pittsburgh Medical Center, Pittsburgh, PA
Jenny Lieberman, MS,OTR/L, ATP
Mt. Sinai Hospital, New York, NY
Lauren Rosen, MPT, ATP

IC 17. Assistive Technology for Sports & Recreation ~ You Can
Play a Role
Individuals who use assistive technology in home, school, or work
environments will typically require adaptive equipment for sports and
recreational pursuits as well. The key is to either adapt the environment
or provide specific support to the individual to maximize independence.
Professional skills necessary to evaluate a client, prescribe equipment,
and provide education and training are similar across AT applications
however, most working in rehabilitation and AT have little exposure
to and knowledge of options for supporting individuals in sports and
recreation. AT professionals prescribe and modify recreational equipment
to optimize performance, biomechanical efficiency, skin protection and
comfort. Mobility skills and equipment management training is provided
to maximize function while minimizing injury risk. Case examples will
be utilized to emphasize key points and successful outcomes. Faculty
will review relevant research suggestion options for adaptive sports and
recreation technologies and discuss possible funding sources.
* Intermediate
Kendra L. Betz, MSPT, ATP
Office of Prosthetics & Clinical Logistics,
VA Central Office, Washington, DC

The following six 1-hour sessions will run in 2-hour blocks in the same
location with no break in between (however attendees may change
rooms for session preference)
These sessions ( IC 18 & IC 19) will run consecutively in the same room.
There will be no break between the sessions, but you are free to change
rooms.

IC 18. Simplifying Surfaces
How do we ensure a client’s skin is protected during transfers? How do
we ensure clients are safe using equipment to assist in the transfer?
Can clients be supported and aligned on each different surface and
while performing dynamic functional activities? This presentation will
review updated terminology and guidelines for evaluating and prescribing
surfaces. Client assessment and determination of ability for functional
activities will be reviewed. Issues, options, outcomes and clinical
justification will be discussed through the use of case studies to identify
considerations for prescribing single vs. multiple surfaces to allow clients
to function safely throughout the day.
* Intermediate

IC 19. Pressure Imaging Tools: The Missing Clinical Link
Pressure Imaging or Mapping tools have been used for over 20 years
in clinical settings, training and education, research centres and
manufacturing. In this time, there has been engineering-related research
conducted on the accuracy of the recorded data and the influence of the
sensor mat on the interface but there has been relatively little research
on which parameters really give us clinically useful information. In the
clinical setting, data such as Peak Pressure, Average Pressure, Surface
Area, Pressure Distribution, Pressure over Time, and the location /
specifics of High Pressure Areas are used to help us to interpret the
recorded interface pressures. Faculty will present analyses that are of
possible greater importance for assessing the different elements of
active seating such as estimates of daily total Seating Time (ST), Resting
Time (ERT), Relevant Resting (RRP) and Active (RAP) Positions. Ideas
on creating short standardized activities from which an individual’s
performance could be assessed as well as the performance of their
seating system will be presented.
* Intermediate
Mark ter Haar, PhD
BES Rehab Ltd, Bristol, England
Bart Van der Heyden, PT
The Roho Group Europe, Destelbergen, Belgium (M)

These sessions ( IC 20 & IC 21) will run consecutively in the same room.
There will be no break between the sessions, but you are free to change
rooms.

IC 20. Custom Positioning Devices: Design & Fabrication
Often children with special needs require customized devices to help
facilitate everyday activities. At Sunny Hill Health Centre for Children,
in Vancouver BC, therapists and technicians work together to develop
solutions to problems that cannot be resolved with commercially
available equipment. Examples of such innovative but not complex
devices include bed positioners, floor sitters, crawlers and belts. This
presentation includes many visual examples that demonstrate the
development process from fabrication to implementation. Attendees will
receive patterns and fabrication techniques to take with them.
* Intermediate
Anna Vouladakis, BDes
Sunny Hill Health Centre for Children, Vancouver, BC, Canada

IC 21. Is One Solution Enough? Combining Technologies for
Pressure Management
Pressure ulcers are a potentially serious complication for individuals
who use wheelchairs. There is much evidence suggesting the use of
seat functions and various seat cushion interfaces to reduce the risk of
pressure ulcers; however, clinicians sometimes focus more on one or the
other. The purpose of this presentation is to demonstrate the relationship
and synergy that exists between proper seat cushion selection and
the use of power seat functions to provide the most effective pressure
redistribution. Objective measurement tools (both low and high tech) to
assist with the?prescription process will be discussed. Case studies will
stress the importance of a holistic assessment for proper management
of pressure in the seated individual.
* Intermediate
Amy M. Meyer, PT, ATP
Permobil, Inc., Lebanon, TN (M)
Tricia Henley, MPT, ATP
The Roho Group, Belleville, IL (M)

These sessions ( IC 22 & IC 23) will run consecutively in the same room.
There will be no break between the sessions, but you are free to change
rooms.

Kathryn Fisher, BSc, OT, ATS
Shoppers Home Health Care, Toronto, ON, Canada
Brenlee Mogul-Rotman, BSc, OT, OTR, ATP, OT (Reg.Ont.)
Toward Independence, Richmond Hill, ON, Canada
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IC 22. Wheelchair Transportation Safety: Wheelchairs and
Seating
The wheelchair, when it is used as a seat in a motor vehicle, is an
essential part of the transportation safety system. The features of a
crash-tested WC19-compliant wheelchair, a wheelchair designed to
increase passenger safety in the transportation environment, will be
presented. Current work in completing the development of WC20, the
standard for wheelchair seating and secondary postural support products
will also be presented. Consumers, clinicians and suppliers will learn
how the combination of products that meets these voluntary industry
standards will impact clinical decision-making.
* Intermediate
Mary Ellen Buning, PhD, OTR, ATP
University of Louisville & Frazier Rehabilitation Institute,
Louisville, KY

IC 23. Transporting Preschoolers and Young Children
Motor vehicle crashes are the number one cause of death for children
over the age of two years old in the US. This presentation will review
the basic principles of child passenger protection and explain how
these concepts should be applied to enhance travel safety for children
with special healthcare needs, particularly for those individuals who
weigh less than fifty pounds. The importance of providing occupant
protection for young children will be reviewed as will the tradeoffs
between safety and medical needs. The material covered will include
an overview of common transportation considerations for children who
benefit from specialized seating and summarize how to match children
with commercial products that can meet these needs. Topics addressed
will include issues for children who: must travel in a reclined posture,
cannot tolerate localized loading, need support to maintain an upright
seated posture, have behaviorial challenges, use mobility aids, or must
travel with orthopedic devices, ventilators, or feeding tubes. The product
categories reviewed will include carbeds, specialized and conventional
child safety seats, vests, and harness systems. Attendees will also learn
about educational opportunities and resources that are available for those
who want to learn more on this topic.
* Intermediate
Miriam Manary, MSE
University of Michigan Transportation Research Institute,
Ann Arbor, MI

Paper Session 3 Two Hour VA Research Sessions
(8:00 AM –10:00 AM)
Moderator – Rory A. Cooper, PhD
Department of Rehabilitation Science and Technology, School of Health and Rehabilitation
Sciences, University of Pittsburgh & Human Engineering Research Center, VA Pittsburgh
Healthcare System, Pittsburgh, PA

This paper session discusses Research & Development activities within
Veterans Administration R&D Centers relative to wheeled mobility &
seating.

Risk Factors for Wheelchair Related Falls: Can They Be
Prevented?
Shirley Fitzgerald, PhD
Tampa VA, University of South Florida, Tampa, FL

Enhanced Controls for Persons with Movement-related
Disorders
Brad Dicianno, MD
University of Pittsburgh, University of Pittsburgh Medical Center, Pittsburgh, PA

10:00 AM

Break - Exhibit Hall & Pavilion

10:30 AM

Instructional Courses One Hour Sessions
(10:30 AM –11:30 AM)
IC 24. The Assessment: On “The Mat” and Taking Client
Measurements
This session will review the goals and proces of completing a ‘mat
assessment’ and taking accurate client measurements. Assessing the
client outside of their wheelchair and taking proper measurements
are paramount to ensure that equipment being prescribed will fit and
meet the client’s goals for function, stability, protection and mobility.
The information gathered during the ‘mat assessment’ will impact
the features and style of assistive technology that is evaluated and
recommended.
*Beginner
Brenlee Mogul-Rotman, BSc(OT), OTR, ATP, OT (Reg.Ont.)
Toward Independence, Richmond Hill, ON, Canada

IC 25. Positioning of the Traumatic Brain Injured Patient in the
Inpatient Setting
Positioning of the TBI patient in a seating and mobility system is
complicated by changes in tone. Furthermore, it can be complicated
by restlessness, movement disorders and changes in mobility as the
patient’s medication regiment is altered and his or her brain begins to
heal. The challenge is to find a seating and mobility system that can be
adapted while the client is an inpatient to meet these changing needs.
* Intermediate
Stacey McCusker, PT
Deborah Pucci, MPT, ATP
Susan Johnson Taylor, OTR/L
Rehabilitation Institute of Chicago, Chicago, IL

Usage of PAPAW Among Individuals with Tetraplegia

Ana Souza, MS, PT
Human Engineering Research Laboratories, VA Pittsburgh Healthcare System & University of
Pittsburgh, Pittsburgh, PA

Manual Wheelchair Propulsion Feedback Training Software
Ian Rice, MS, OT
Human Engineering Research Laboratories, VA Pittsburgh Healthcare System & University of
Pittsburgh, Pittsburgh, PA

Personal Mobility and a Manipulation Appliance
Garrett Grindle, MS
Human Engineering Research Laboratories, VA Pittsburgh Healthcare System & University of
Pittsburgh, Pittsburgh, PA
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IC 26. Remote Wheelchair Prescription and Selection Using
RWS-A
The current wheelchair selection processes are time-consuming and
often require cumbersome searching on ever-changing information
of wheelchair products and associated policies. This presentation
presents a newly developed computer-aided decision support system for
consumers, clinicians and suppliers that enables them to readily access
information on powered mobility devices (called RWS-A). Also, the
presentation will address capabilities and challenges related to remote
wheelchair prescription and selection in Telerehabilitation (TR) such as
real-time wheelchair browsing, incorporation of the Healthcare Common
Procedure Coding Systems (HCPCS), and collective intelligence. Issues
discussed will include: clinicians’ knowledge limitation; clinicians’
knowledge fault; decision consistency problem; wheelchair repository
update problems; information overload; time and geographical limitation;
and miscommunication among clinician, patient, and physician.
* Intermediate
Kyoung-Yun Kim, PhD
Wayne State University, Detroit, MI

IC 27. The Disability Movement and Today’s Service Delivery
Process
This presentation will discuss the disability movement as a social
movement and how it relates to today’s service delivery process. For
example, when rehabilitation equipment providers mobilize to educate
elected officials about reimbursement issues, a very important voice
is missing – the voice of the consumer! Their absence weakens
reimbursement efforts. As advocates for people with disabilities who use
rehabilitation equipment, it is important to empower the consumer, not
limit choice. This presentation will address the current market challenges
from the point of view of an advocate and social activist. Faculty will
support the concept that technology needs to be provided based on
client choice, not reimbursement guidelines. The disability movement,
history and current trends will be discussed.
* Intermediate
Ann Eubank, OTR/L, ATP
Permobil, Inc. Lebanon, TN (M)

IC 28. Clinical Considerations with Selection of Adaptive
Bathroom Equipment
Immeasurable efforts are made today to understand the basic principles
of seating, positioning and functional performance related to positioning
in a mobility device. Efforts to optimize seating and function cannot end
with selection and set-up of mobility devices alone. This presentation will
emphasize the importance of applying evaluation results to the selection
of well- suited bathroom equipment. The structure of this presentation
will include submission of critical components of seating and functional
evaluations; translation of such into clients’ bathroom equipment needs;
presentation of trials and successes using case presentations.
* Beginner
Sam L Adams, OTR/L
Veterans Affairs Puget Sound Health Care Center, Seattle, WA

IC 29. Developing A Personal Pressure Management Plan to
Foster Client Adherence
Manufacturers tend to present new products to manage pressure,
friction and/or shearing forces. Evidence of the effectiveness of
these products varies and does not consider individual client factors.
The purpose of a Personal Pressure Management Plan is to create
an evidence informed approach to pressure management on all
surfaces which is chosen by the client and based on a comprehensive
assessment. This workshop will present the case study of an athlete
who wishes to compete in the Paralympics despite having a pressure
ulcer forms the bases for discussion. A review of the evidence base will
form the foundation for the discussion of creative pressure management
strategies. Participants will identify options for pressure management
in bed, during transfers, in the wheelchair and when using sporting and
training equipment. The client will provide their perspective, via video
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clips on some of the options and approaches, to establish a personal
pressure management plan. The client may not win a Paralympic gold
medal, but may achieve their goals.
* Advanced
Linda Norton, OT Reg.(ONT), MScCH
Shoppers Home Health Care, Toronto, ON, Canada

IC 30. Operational and Financial Challenges Facing Rehab
Technology Providers
The changing reimbursement environment continues to put significant
pressure on the providers of complex rehab technology. Over the last
several years reimbursement reductions have forced these providers to
alter their operations and to alter their product offerings in order to adapt
to the new landscape. In light of additional reductions that are on the
horizon, it is critical to measure the impact of such cuts on the providers
and ultimately on the products and services received by the consumers
that they serve. Commissioned by several organizations that represent
providers and manufacturers in this sector, this study’s purpose was to
evaluate the financial health of the industry and to identify a baseline
of profitability that exists for the rehab technology provider. The study
was carried out as a survey of those providers who derive more than
60% of their revenue from complex rehab technology. Data collection
was confidentially and independently managed by Guatam Garg, a
Finance Specialist, pursuing his MBA at the Simon School of Business
in Rochester, NY.. Providers submitted their financial information to
Mr. Garg in response to a structured survey of specific questions that
sampled their product and non-product expenses for their last fiscal
periods. The results show a continuing trend of low margins and unstable
financial health within the industry. Companies within this sector show
and average net margin in the area of 4.9%. This is consistent with
prior surveys and further evidence that the industry cannot continue to
absorb reimbursement cuts without a negative impact on the quality and
diversity of the products and services offered. Further, more detailed
studies will follow to provide additional support to this study.
* Beginner
Doug Westerdahl
Monroe Wheelchair, Rochester, NY
Donald E. Clayback, The MED Group, Lubbock, TX

Paper Session 4 One Hour VA Research Sessions Continued
(10:30 AM –11:30 AM)
Wheelchair Transfer Strategies to Preserve Shoulder Function
Alicia Koontz, PhD, ATP, RET
Human Engineering Research Laboratories, VA Pittsburgh Healthcare System & University of
Pittsburgh, Pittsburgh, PA

Assessment of Wheelchair Maintenance and Repairs Issues in
Nursing Homes
Amol Karmarkar, MS
Human Engineering Research Laboratories, VA Pittsburgh Healthcare System & University of
Pittsburgh, Pittsburgh, PA

Are Titanium Ultralight Wheelchairs Better Than Aluminum
Ultralight Wheelchairs?
Hsin-yi Liu, MS
Human Engineering Research Laboratories, VA Pittsburgh Healthcare System & University of
Pittsburgh, Pittsburgh, PA

11:30 AM

Lunch - Exhibit Hall & Pavilion
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12:00 Noon
Interactive Poster Session 2 Exhibit Hall
Development and Evaluation of Seated Posture Measurement Software
Takashi Handa
Saitama Industrial Technology Center, Kawaguchi, Japan

The Impact of Powered Mobility on Quality of Life: Qualitative
Thematic Analysis
Rosemary Gowran, BSc (Hons) OT, MScOT
Department of Occupational Therapy, University of Limerick, Limerick, Ireland

Driving Power – The Impact of Powered Mobility on Users
Quality of Life
Rosemary Gowran, BSc (Hons) OT, MScOT
Department of Occupational Therapy, University of Limerick, Limerick, Ireland

Beginning Power Mobility
Roslyn Livingston, Dip COT, MSc (RS)
Sunny Hill Health Centre for Children, Vancouver, BC, Canada

A Wheelchair Assessment, a Mix of Knowledge
Maria Amnell
Etac Sverige AB, Kista, Sweden (M)

Exploring the Experiences of Clients and Careers Using
Moulded Seating Systems
Victoria Nelson
Mary McDonagh, B Physio., MISCP, MBA
Sheila Cammer
Central Remedial Clinic, Dublin, Ireland

1:00 PM

Instructional Courses Two Hour Sessions
(1:00 PM –3:00 PM)
IC 31. I’m Not an Athlete, But I Can Still Play Bingo!
Wheelchair set up and seating makes all the difference for functioning no
matter how young or old your age or what your dreams consist of. When
prescribing seating and mobility devices for the elderly, the support
surface and chair design must address physical, perceptual, cognitive
and social needs. Changes in function and environment over time occur
more quickly in the geriatric population as the aging factor becomes
more evident. Discussion will review assistive technology needs that
will allow for adjustability to enable the elderly to continue to funciton
in areas of identified need within their level of performance. Within this
realm we will look at axle positioning for foot and hand propulsion, centre
of gravity set-up with respect to body shape and seat to floor angles as
they affect seated posture to maximize stability, mobility, pressure relief
and function.
*Beginner
Sheila N. Buck, BSc, OT, Reg. (Ont.), ATP
Therapy NOW! Inc, Milton, ON, Canada
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IC 32. Realistic Restraint Reduction in Long Term Care
Restraints are often used in Long Term Care, in an effort to keep the
resident safe, yet these same devices can increase a resident’s risk
of injury or even death. Simply setting a policy of no restraints, does
not consider the individual needs of each resident. Alternate strategies
include posture and positioning, alarms or alert system, and or
positioning belts. This workshop will present the alternatives to restraints
including addressing underlying causes, protecting from injury and
creative positioning techniques.
* Intermediate
Linda Norton, BSc, OT, Reg. (Ont.), ATP
Kathryn Fisher, BSc, OT, ATS, OT Reg.(Ont)
Shoppers Home Health Care, Toronto, ON

IC 33. Measurement of seated posture and wheelchair seating
according to ISO16840-1
In March 2006, the international standard (ISO16840-1) that defines the
quantification of seated human posture and postural support systems
for use in wheelchairs was formally adopted. ISO16840-1 includes: 1.
Standardized vocabulary concerning seated posture and postural support
system measurement 2. A reference axis convention that express
human posture and wheelchair seating 3. Definitions of body segment
lines and angles 4. Definitions of posture and postural support surfaces.
By so doing, specific standard terms and definitions for describing and
quantifying a person’s anthropometric measures and seated posture
were established. Researchers and clinicians at the SAITAMA National
Rehabilitation Center in Japan have researched several methods for
implementing this standard such as processing of digital images, manual
application of clinical tools including traditional goniometers, and use of
a mechanical digitizing arm. This research has demonstrated that all of
these methods have some intrinsic limitations in determining accurate
measurements of the seated human body. In this presentation faculty
will introduce and familiarize you with several methods, including
digital image processing and use of a mechanical digitizing arm for
quantifying human posture. They have created a posture measurement
software program called “Rysis” and incorporated an electromagnetic
measurement device called a “Faro Arm” which is commonly used
in industrial areas posture measurement applications. This team has
also created their own digital posture measurement instrument for this
specific application.
* Intermediate
Barb Crane, PhD, PT, ATP
University of Hartford, West Hartford, CT
Taro Kemmoku
Hiraga Orthopedic Co. Ltd., Hanamaki, Japan
Takashi Handa
Saitama Industrial Technology Center, Kawaguchi, Japan
Hideyuki Hirose, PT, Mech Eng
National Rehabilitation Center for Persons with Disabilities, Tokirozawa, Japan

IC 34. Wheelchair Maintenance
Clinicians will be shown:-key elements in a practical tool kit, how to
lubricate a chair, when components need to be adjusted or replaced,
how to adjust wheel locks, how to remove and repair an inner tube,
how to make toeing error corrections, how to make the caster stem
vertical on various chairs, and how to make all adjustments on a modern
wheelchair. They will also be shown reasons why a chair doesn’t roll
straight. The session will be as interactive and hands on as possible.
* Intermediate
Ian Denison, PT, ATP
GF Strong Rehab Centre, Vancouver, BC, Canada
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IC 35. Custom Molded Seating: Beyond the Basics
Custom molded seating is a widely acceptable seating solution for
individuals with significant postural needs. In addition to providing
postural alignment, this type of seating can also provide improved
pressure management, enhanced sensory awareness and an improved
ability to participate in functional daily tasks. To insure its success,
simulation is required. Simulation should occur during the evaluation
process, helping determine the needed postural support as well as
for creating and capturing the desired shapes/ contours for the initial
components. Specific techniques will be demonstrated to show how
simulation can lead to the accurate creation shapes and surfaces. Other
tricks of molding will be demonstrated to deal with significant spinal
deformities, pelvic obliquities and extremy/head positioning. Finally
interfacing of other types of supports will be discussed, including the
use of orthotics, foam in place and re-orientation of traditional seating
ideals.
* Intermediate
Jill Sparacio, OTR/L, ATP, ABDA
Sparacio Consulting Services/Misericordia, Downers Grove, IL
Tom Mathes, ATS
Invacare, Pindot Custom Seating, Elyria, OH (M)

IC 36. Driving with a Disability – Clinical and Technical
perspectives
Participants attending this session will gain a greater understanding
of the driving rehabilitation process and issues related to vehicle and
equipment safety leading to driver independence. Driving rehabilitation
programs, typically staffed by Certified Driving Rehabilitation Specialists
(CDRS) provide comprehensive evaluations, training and education, to
address the transportation needs of driver and passengers. Adaptive
equipment and vehicle modifications are customized to the client’s
needs. In addition to meeting the needs of the driver or passenger’s
transportation needs, the CDRS is challenged to collaborate with the
AT team, vehicle mobility equipment dealer and funding sources to find
transportation options that are safe, practical, and cost effective for the
end user. Issues such as the vehicle interior safety system design and
setup as well as wheelchair design will be presented. Data collected
from a range of wheelchair seated individuals show that the level of
crash safety of a wheelchair seated individual may depend on not only
their level of function but more on the type of wheelchair used and even
the style of armrest! New technologies are underway to improve driver
safety and the interaction between vehicles and drivers.
* Intermediate
Linda van Roosmalen, PhD
Amy Lane, OTR/L, CDRS
University of Pittsburgh, Department of Rehabilitation Science & Technology, Pittsburgh, PA

Paper Session 5 Two Hour Research Sessions
Moderator – Maureen Story, BSR (PT, OT)
Sunny Hill Health Centre for Children, Vancouver, BC

These papers will discuss research findings relative to Wheeled Mobility
& Seating interventions by practitioners and researchers from a variety
of centers.

Decision Making Process for Wheelchair and Cushion Selection
Ana Allegretti, PhD, OT
University of Pittsburgh, Department of Rehabilitation Science & Technology, Pittsburgh, PA

Relationship Between Centre of Pressure and Postural
Stability During Reach
Janice Miller Polgar, BSc OT, MAOT, PhD
The University of Western Ontario, School of Occupational Therapy, Elborn College, London,
ON, Canada

Design and Evaluation of an Obstacle Avoidance System for
Power Wheelchairs
Vinod Sharma, MS
University of Pittsburgh, Department of Rehabilitation Science & Technology, Pittsburgh, PA

Ultrasound Imaging: A Useful Technique in Seating
Assessment?
Alison Porter-Armstrong, DPhil, BSc (Hons) OT
Health and Rehabilitation Sciences Research Institute, University of Ulster, Newtownabbey
Co. Antrim, Northern Ireland, UK

A Pilot Study to Validate Atmospheric Adjustment of a ROHO®
Cushion
Corey Welch, DPT
Drexel University, Philadelphia, PA

Use of a Recently Developed Test Method to Measure Impact of
Design Iterations on Custom Cushion Microclimate
Evan Call, MS
EC Service Inc., Centerville, UT

Mobility-related AT Device Use among Individuals with
Different Types of Multiple Sclerosis
Diane Collins, PhD, OTR/L
University of Pittsburgh, Department of Rehabilitation Science & Technology, Pittsburgh, PA

Dynamic Seating vs Rigid Seating: A Comparison Using 3D
Martino Avellis
Andrea Cazzaniga
Fumagalli Srl
Ponte Lambro, Italy

Remote Assessment of Wheelchair Accessibility
Jong bae Kim, PhD
University of Pittsburgh, Department of Rehabilitation Science & Technology, Pittsburgh, PA

Paper Session 6 - Case Studies
(3 Hour Sessions - 1:00 PM – 4:30 PM)
Moderator – Kendra Betz, MSPT, ATP
Prosthetics Clinical Coordinator, Prosthetics Service,
VA Central Office, Washington DC

These paper sessions will discuss innovative approaches and solutions
used to address the complex Wheeled Mobility & Seating needs of
specific cases by practitioners from throughout North America, including
practitioners from Veteran Health Administration Medical Centers across
the United States.

Technical Considerations for Seating Systems in Stand-Up
Wheelchairs
David Cooper, MSc, Kin
Robert Stickney
Sunny Hill Health Centre for Children, Vancouver, BC, Canada

Transitioning an Aging Client to High Tech Equipment to
Maximize Function
Kevin Phillips, CRTS
San Diego Ability Center, San Diego, CA
Anna M. Edwards, PT, MA, MBA
University of St. Augustine for Health Sciences at San Diego
San Diego, CA
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Custom Abdominal Support for a Bariatric Client
Joan Padgitt, PT, ATP
VA Eastern Colorado Healthcare System, Denver, CO

Mobility Solution for an Individual with Multiple Amputations
and Severe Burns
Patrice Kennedy, MPT, ATP
VA Eastern Colorado Healthcare System, Denver, CO

Innovative Seating Solution for a Tetraplegic Client with
Multiple Impairments
Hayley Howells, MPT
VA San Diego Healthcare System. San Diego, CA

Hybrid Custom & Conventional Supports as Solution for a
Complex Seating Case
Jackie Wolz, MSPT
St. Louis VA Medical Center, St. Louis, MO

Can a Veteran with Complete Blindness Drive a Power
Wheelchair?
Daniel Ganoza, OTR/L
San Francisco VA Medical Center, San Francisco, CA

The Supported Kneeling Inclined Power Platform SKIPP
Bonita Sawatzky, PhD
University of British Columbia, Vancouver, BC, Canada

3:00 PM

Break - Exhibit Hall & Pavilion

3:45 PM

Instructional Courses One Hour Sessions
(3:45 PM –4:45 PM)
C 37. Tuning to the Organs of LIfe
Breathing, swallowing, digestion, and elimination are critical elements of
life for all of us. Often these organ systems are neglected during seating
intervnetion. The course provides a basic review of how these organs
work and what the seating professional needs to think about when
recommending equiment.
* Intermediate
Jessica Presperin Pedersen, MBA, OTR/L, ATP
Rehabilitation Institute of Chicago, Chicago, IL
Jill Sparacio, OTR/L, ATP, ABDA
Sparacio Consulting Services/Misericordia, Downers Grove, IL

IC 38. How to Get High Tech Complex Rehab Funded
You can’t get that funded! Have you heard that lately? An entire
generation of participants in the healthcare system…clinicians, suppliers,
and clients have been hoodwinked into believing that complex assistive
technology just can’t get paid for. Clinicians and Suppliers may feel that
funding needs to dictate the evaluation process. As a result, there is
a trend to recommend suboptimal and inadequate solutions because
they’re easier to get funded. Well, it’s just not true. In fact, good funding
for high end, functional, and creative AT solutions is alive and well. This
course will review some of the keys to a successful equipment request,
and see several examples of successful interventions.
* Intermediate
Kevin Phillips, ATS, CRTS
Ability Center, San Diego, CA

IC 39. Getting It Here ASAP: A DME Procurement Model for
Acute Rehabilitation
Using an interdisciplinary committee, Craig Hospital in Denver, Colorado,
a non-profit rehabilitation hospital exclusively specializing in spinal cord
injury and traumatic brain injury rehabilitation and research, has analyzed
its methods for obtaining DME. This presentation will review the theory,
planning, processes, and communication channels involved in Craig’s
service delivery model. Essential components of prescription, funding
and ordering of DME will be discussed.
* Beginner
Laura S. Wehrli, DPT, ATP
Craig Hospital, Englewood, CO

IC 40. Where Does the Time Go? Capturing the Key Steps of
Wheeled Mobility Services
Reimbursement for seating and mobility services, especially those
involving consumers with complex needs, is increasingly difficult to
justify to third party payers. This problem can be partly attributed to the
absence of data regarding the time spent by practitioners and suppliers
on the service delivery process.
This presentation will report on a three-phase project that will develop
and validate a tool designed to capture the time spent by suppliers on
the multiplicity of steps associated with provision of seating & mobility
equipment. Specifically, the tool will facilitate capture of time, activity
type, and key descriptive information about the consumer and provider
associated with each service encounter. The respondent burden for
completing the tool will be less than 1 minute per service encounter.
You can’t get that funded! Have you heard that lately? An entire
generation of participants in the healthcare system…clinicians, suppliers,
and clients have been hoodwinked into believing that complex assistive
technology just can’t get paid for. Clinicians and Suppliers may feel that
funding needs to dictate the evaluation process. As a result, there is
a trend to recommend suboptimal and inadequate solutions because
they’re easier to get funded. Well, it’s just not true. In fact, good funding
for high end, functional, and creative AT solutions is alive and well. This
course will review some of the keys to a successful equipment request,
and see several examples of successful interventions.
* Intermediate
James Lenker, PhD, OTR/L, ATP
University at Buffalo, Buffalo, NY
Stephen Sprigle, PhD, PT
Georgia Institute of Technology, CATEA, Atlanta, GA

IC 41. To Mould or not to Mould
Deciding the level of position support required in a seating assessment
can be difficult. Decisions on whether to mould or not to mould must
be made in the light of functional issues, appropriate seating position,
accommodation for growth, flextion, continence and behavioural issues
such as rocking or arching. The benefits of a proper moulded system
are many, increased comfort and support, better pressure distribution,
improved contouring and increased security and stability. However
factors such as transferring, personal care, transport, access (width and
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height), sweating and alternative positioning throughout the day must
be also measured. This paper, based on clinical experience considers
these issues in the light of the World Health Organisation’s International
Classification of Function, Disability and Health in assessing intervention
outcomes at a participation level while considering issues of body
structure and function
* Intermediate
Simon Hall
Central Remedial Clinic, Dublin, Ireland

IC 42. Mobility & Positioning Considerations for Lymphedema
and Lipedema
Lymphedema and Lipedema are much more than “excessive swelling of
the lower extremities”.These diagnoses pose significant challenges for all
aspects of mobility and activities of daily living. Assistive mobility devices
can negatively impact the distribution of the interstitial fluids in the
edematous tissue. Case studies will be presented to illustrate potential
risks and complications of providing inadequate support with mobility
devices. Evaluation and measurement techniques and positioning &
mobility solutions will be presented.
* Intermediate
Stephanie Tanguay, OTR, ATP/S
Motion Concepts, Tonawanda, NY (M)

Saturday, March 14, 2009
8:00 AM

Continental Breakfast – Great Hall Assembly

8:30 AM

Instructional Courses One Hour Sessions
(8:30 AM – 9:30 AM)
IC 43. Rounding Out the Rehab Picture: Finding Missed
Opportunities for Postural Care
Considerable time, effort and funding are invested in postural support in
a mobility base, yet people spend the largest percentage their time in
bed. Postural care involves protecting the shape of the body in a straight,
comfortable, position, both during the day and at night. This workshop
will look at the steps in the twenty- four hour management of postural
care, strategies for the prevention, maintenance and correction of
skeletal deformities, and equipment to support night-time positioning.
* Intermediate
Stefanie Laurence, BSc. OT, OT Reg.(Ont.)
Motion Specialties - The Motion Group, Toronto, ON, Canada

4:45 PM

IC 44. Transitioning through Wheelchair Mobility: Early
Childhood through Adolescence

Chair: Geoff Bardsley, PhD
TORT Centre, Ninewells Hospital, Dundee, Scotland

This study reviewed 15 patients with Muscular Dystrophy, Osteogenesis
Imperfecta, Spina Bifida, Arthrogryposis, and Cerebral Palsy for functional
independent mobility, both manual and powered. This talk highlights the
medical necessity for wheelchair component choices as clients age from
early childhood through adolescence as well as disease progression. This
talk will conclude with recommendations of wheelchair components to
carry clients with these diagnoses into adulthood.
* Intermediate

Research Forum?sponsored by The ROHO Group, Inc.

“Why Measure Outcomes?”

6:00 PM

Adjourn

Denise Peischl, BSE
Alfred I. duPont Hospital for Children, Wilmington, DE

6:30 -9:00 PM

25th ISS Celebration

Great Hall North & Center
We are having a Celebration in recognition of the 25th ISS and over a
quarter century of creativity, dedication, and hard work that has helped to
advance the field of seating and wheeled mobility. Invited to attend are
some of the history makers from Vancouver, Memphis, and Pittsburgh.
The party will begin with a cocktail hors d’oeuvres hour. The event
includes an introduction and summary of the history of the ISS followed
by a monologue by headline comedian Josh Blue who happens to have
Cerebral Palsy and who focuses his subjects related to disability issues.
It should be an interesting and fun event so please join us.

30

IC 45. Supportive Positioning for Infants with compromised
respiratory function
The purpose of this exploratory research is to assess the impact
of supportive positioning on infants with compromised respiratory
function. Children with respiratory compromise are focused on
survival during infancy. They are often observed in gravity dependent
postures with decreased active movement and increased respiratory
efforts. Supportive, individualized positioning may provide an infant
with decreased work of breathing, improved state control via more
opportunities for self calming, and provide the ability to experience
alternatives to gravity defined movement and postures.The development
of postural control can be delayed, affecting the development of
structure of the trunk and compromising future respiratory function.
The case studies presented will explore the relationship between
individualized supportive positioning, work of breathing, and state control
with objective clinical measures. The subjects will be hospitalized infants
between the corrected ages of 40 weeks to 12 months in a non- ICU
setting. The process of incorporating outcome measurement into a
therapy treatment plan will be highlighted.
*Beginner
Andrina Sabet, PT, ATP
Madalynn Wendland
Cleveland Clinic Children’s Hospital for Rehabilitation,
Cleveland, OH
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IC 46. Using Advanced Technology to Reduce Seating Acquired
Pressure Ulcers
Pressure ulcers occurring from a seated position has always been
challenging for the healthcare team to manage. Various wheelchair
cushions made from different materials have been introduced recently to
give clinicians options when choosing the most appropriate wheelchair
cushion. These healthcare team members choosing these options
are very knowledgeable and experienced in products used; however,
small variations in posture and incorrect utilization of the cushions still
contribute to pressure ulcers.
Using an interactive presentation, the presenter will review and discuss
advantages and limitations of advances in seating and positioning
technology. Following the presentation, it will be evident how these
advances will allow the healthcare team to better select the correct
wheelchair cushion and monitor its correct utilization.
The recent advancement of pressure imaging technology no longer
requires clinicians to be limited by the connection to a laptop or
desktop computer. Hand held devices with mobile technology have
been developed to allow a more user friendly mode to conduct seating
and positioning pressure assessments. Tilt and recline have both been
utilized separately to effectively provide a shift in weight distribution
during normal sitting in wheelchairs. Recent changes in advanced
technology have begun to incorporate tilt and recline in conjunction to
better affect pressure distribution versus tilt or recline in isolation.
In addition, a new proximity sensor, which will allow the correct
monitoring and utilization of wheelchair cushions, will be reviewed. If a
client is not using the cushion correctly, this monitor will give feedback
to the client, clinician and/or care giver to warn them something is not
correct with their cushion.
With clinicians utilizing this new technology it will be shown how seating
acquired pressure ulcers can be minimized while allowing individuals to
continue a better quality of life while utilizing their wheelchair.
* Intermediate
W. Darren Hammond, MPT, CWS
The ROHO Group, Inc., Belleville, IL (M)

IC 47. A Lifetime of Care
Across the US, there are 255,700 persons aging with a spinal cord injury.
Although many of concerns are shared by those without disabilities in
the same age ranges, there are also many aging issues that are unique
to those with disabilities and those with SCI in particular. Over twenty
years ago, Craig Hospital began recognizing the need for more formal
lifetime follow-up for those with SCI and initiated a comprehensive
process for re-evaluations. Prior to 1988, clients returning to Craig for
follow-up visits would be seen by the in-patient interdisciplinary team
and appointments were scheduled based upon needs identified during
the initial visit with the physician. A team consisting of one PT, one OT,
a nurse, and a tech were devoted to re-evaluations. As the process has
evolved, so has the team. Today the dedicated out-patient team consists
of 4 OTs, 5 PTs, a therapy coordinator, a therapy tech, a physician, 2
CRNPs, __ nurses, 3 rehab techs, a clinical nurse coordinator, 4 followup counselors, and an out-patient services director. During a 3-5 day
re-evaluation stay, a client can have a complete history and physical,
comprehensive evaluations by OT and PT, complete most of the
medical testing necessary (including renal ultrasounds, MRIs, X-rays),
consult with podiatry, dermatology, neurosurgery, urology, cardiology,
pulmonology, gastroenterology, infectious disease, gynecologist,
nutritionist, therapeutic recreation, driving program, van clinic, hand
clinic, positioning clinic, spasticity clinic, follow-up counselor, and nursing.
Positioning and function can be evaluated and equipment prescribed,
including wheelchairs and seating systems. Although Craig Hospital’s
program is specific to the SCI and TBI population it serves, this model
of service delivery can be applied to any facility that routinely serves a
population that is aging with a disability. This presentation will cover the
need for and the evolution of the re-evaluation program, necessary and
desirable components as well as the long-term benefits that have been
recognized by the facility and the population it serves.
* Intermediate
Cynthia Smith, PT, ATP
Craig Hospital, Englewood, CO
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IC 48. Material Considerations for Wheelchair Frames
The course encourages the rehabilitation technology professionals to
consider new materials and sophisticated manufacturing techniques
common in industries such as aerospace, automotive, and cycling when
recommending manual wheelchair frames. The ability to effectively
differentiate manual wheelchairs will become increasingly important as
the role evidence-based practice and quantitative outcome measures
increases in the service delivery process. The course will also use
current research to assist in justification of manual wheelchairs and
wheelchair components, providing participants with corresponding
citations.
*Advanced
Carmen DiGiovine, PhD, ATP, RET
6 Degrees of Freedom, LLC, Wheaton, IL
Tina Roesler, PT, MS, ABDA
TiLite, Kennewick, WA (M)

IC 49. What It Means To Be a Successful RTS in Today’s
Industry
To be a successful RTS in today’s industry one must be a leader and
professional in both the office setting and the clinic. Members of a
multidisciplinary team will will identify key success factors in helping
maintain a healthy company today and into the future. With the market
more volatile than ever in regards to issues with funding, the complex
rehab industry has an enormous opportunity to prove itself as a
legitimate model for delivering quality products and services while doing
it very cost effectively.
* Intermediate
Kevin Gouy, BA, ATS & Eric Grieb, OTR, ATP
United Seating & Mobility, Portland, OR

IC50. Seating and Mobility Solutions for Bariatric Customers
Incidence of bariatric diagnosis continues to increase throughout
the United States. Morbid obesity often precipitates secondary
complications, which require assistive mobility technology. Evaluations
of bariatric clients pose some unique challenges and considerations.
Correct measurement and technology application can greatly enhance
the functional outcomes for seating and mobility systems for this
population. This session will review the measurement process utilizing
a form designed specifically for bariatric clients. Application of these
measurements to the proper fit and adjustment of mobility device and
seating system will be presented. Occupational therapists, physical
therapists and rehabilitation technology suppliers will find this session
informative and helpful in the evaluation and prescription of mobility and
positioning systems for bariatric clients.
* Intermediate
Jane Fontein, OT
Product Design Group, Vancouver, BC, Canada (M)
Stephanie Tanguay, OTR, ATP/S, Motion Concepts,
Tonawanda, NY (M)

9:45 AM

Instructional Courses One Hour Sessions
(9:45 AM – 10:45 AM)
IC 51. The Challenge of Using Outcome Measures in Special
Seating
Therapists who are skilled in special seating assessment processes
use their assessment findings to prescribe the most suitable seating
system for each individual. However, with an increasing requirement to
demonstrate equipment effectiveness and value for money to funding
agencies, it is important that therapists’ interventions also include
evaluation strategies to demonstrate changes and outcomes achieved.
This instructional session will look at two standardized measures and one
non-standardized measure of demonstrating effectiveness in seating.
We will review Goal Attainment Scaling (GAS), Psychosocial Impact of
Assistive Devices Scale (PIADS) and the Leckey case history format
as alternative ways of showing outcomes in special seating provision.

31

Participants will be provided with the outcome measures documentation
and where relevant, supporting research literature. and will gain an
increased understanding of both standardized and non-standardized
outcome measures and the knowledge of when and how to apply these
to their own clients. . Who’s afraid of tenders and competitive bidding?
*Beginner
Clare Wright, MClinRes, BSc (Hons) OT
James Leckey Design, Belfast, Northern Ireland, UK (M)

IC 52. Who’s Afraid of Tenders and Competitive Bidding?
This presentation will provide an overview of the provision of seating and
mobility equipment in Norway, Denmark and the US. The impact on the
selection and prescription process will be demonstrated for the manual
wheelchair, wheelchair seating and custom seating system categories
for each model. This will then be followed by a discussion of the strength
and weaknesses of each service delivery model and the lessons learned
to deliver equipment within these systems. In closing we will try to
project some of these experiences onto the changing reimbursement
landscape created by new Medicare policies in the US.
*Beginner
Vanessa Siegel
The ROHO Group, Inc., Belleville, IL (M)
Bart vander Heyden, PT
Consultant, The Roho Group Europe, Destelbergen, Belgium (M)

IC 53. Clinical Application of Wheelchair Electronics: Drive
Controls and Beyond...
Wheelchair users are beginning to shift their priorities about what
features of the wheelchair are most important and are rating comfort,
independent position change, and functional access before mobility
as being most important. The wheelchair industry has harnessed
the newfound capabilities of wheelchair electronics to provide
not only advanced customized programming for the user but also
integrate Assistive Technologies to provide individuals with the
capability of interacting with their environment and achieve maximal
independence. New programming capabilities, alternative drive controls,
menu navigation and speech Generating Devices provides greater
customization of the input control device. There will be discussion as to
the advantages and disadvantages of using integrated systems including
future technology integration options.
* Intermediate
Jay Brislin, MSPT
Quantum Rehab, A Division of Pride Mobility Products,
Exeter, PA (M)

IC 54. Implementation of Clinical Practice Guidelines into an
Acute Rehab Setting
The primary focus of this lecture is to discuss the implementation of
clinical practice guidelines (CPG) into an acute rehabilitation setting and
the problems encountered. In addition, various methods of guideline
implementation strategies will be discussed. Also the preliminary
results of a study designed to determine if strict implementation of the
guidelines makes a significant difference in the performance of transfers
and wheelchair propulsion, the presence of upper extremity pain,
community integration and quality of life will be presented. In this trial,
one group of subjects is receiving therapy services from an occupational
therapist and physical therapist that have been educated on the CPG
through a variety a methods, including printed handouts, lectures and
videos. The other group of subjects is receiving the standard of care
therapy. The workshop will specifically describe various methods that can
be used to implement guidelines into a clinical setting..
* Beginner

IC 55. Show Me the Money
Having trouble writing letters of medical necessity? Wonder how little
you can get away with? This course will use a case story format to show
you mat assessments, product parameters and how to justify each and
every single little extra piece. We will show you how to write a letter in
your head as you do your mat assessment and then type it up as fast as
your little fingers can fly. Learn to get you decisions out of your head and
onto to the paper in a way that a funder can say “aha, I get it” and will
pay for it the very first time.
* Intermediate
Ginny Paleg, DScPT
Montgomery County Schools, Silver Spring, MD
Lois Brown, MPT,ATP
Rehab Clinical Education Specialist, Invacare Corporation

IC 56. Surgical, Medical, Orthotic, and Therapeutic
Interventions for Pediatrics
This session will describe various interventions available for children
with developmental disabilities and explain how, when, and why
they are chosen. Interventions will include: hip and spinal surgeries;
pharmaceutical interventions such as intrathecal baclofen infusion and
botilinum toxin A; orthotic interventions for the lower extremities and
spine; and therapeutic interventions such as casting, taping, and handling
techniques.
* Intermediate
Theresa Clancy, PT
Shubhra Mukherjee, MD
Jessica Pedersen, MBA, OTR/L, ATP
Deborah Geebler-Spira, MD
Rehabilitation Institute of Chicago, Chicago, IL

IC 57. Challenges of Seating for Children & Adolescents with
CP & Dystonia
Creating seating systems which support true function and postural
control for children with cerebral palsy is challenging. Understanding how
having dystonia rather than thinking a child is exhibiting strong extensor
tone is critical to providing seating which can work as the child grows
and develops. Dystonia does co- exist with spasticity, in some cases, but
it also exists in isolation. Its unique surges of tone, its underlying postural
reactions are not simplel and not simply the hypertonicity associated
with spasticity or athetosis. Sensory processing is different, and resting
and active postures dramatically vary. This session will share these
unique characteristics as well as share successful strategies for creating
seating for functional independence for task participation and postural
control.
*Advanced
Karen M. Kangas, OTR/L, ATP
Consultant, Shamokin, PA

Laura McClure, MPT
Human Engineering Research Laboratories, University of Pittsburgh, Pittsburgh, PA
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IC 58. Souping Up the Geriatric Wheelchair User
Published research and expert opinion on manual wheelchairs typically
indicates that an ultralight weight wheelchair represents “best practice.”
Ultralight wheelchairs are easier to propel and maneuver. Modern
materials are lightweight, durable and responsive. A customized
configuration provides a comfortable and modifiable system for changing
needs. Many manual wheelchair recommendations are specific to the
SCI population. The geriatric population represents a large segment of
wheelchair users who are at high risk for many of the same symptoms
as those with SCI, but often do not receive the same level of technology.
While best practice recommendations designed for the SCI patient are
applicable to the geriatric population, there are additional considerations
necessary when accommodating the older patient. The configuration
of the wheelchair is generally more conservative, age related functional
limitations must be considered, more postural support, pressure
reduction and comfort interventions may be needed. Finally, while many
embrace modern technology, the geriatric patient can be overwhelmed
by equipment, choices, and the complex operation. This session will
provide an overview of the unique challenges in working with the
geriatric population and propose specific approaches and solutions that
have resulted in successful outcomes for providing “optimal” manual
wheelchairs.
* Intermediate
Alfred S Lee, MA, PTA
Veterans Affairs Medical Center, San Francisco, CA

11:00 AM

Closing Session: Living with Technology
Moderators

Elaine Trefler, MEd, OTR/L, FAOTA, ATP
University of Pittsburgh, Department of Rehabilitation Science and Technology, Pittsburgh,
PA

Presenters

Susan Johnson Taylor, OTR/L
Rehabilitation Institute of Chicago, Chicago, IL
Charles T. Price, MD
Orlando Regional Healthcare Systems, Orlando, FL
Lori Warren
Orlando, FL
Michele Gunn, ATS, CRTS
Browning’s Health Care, Orlando, FL
Faye Warren, BFA
University of Central Florida, Ocoee, FL
Tammy Folks, OTR
Orange County Public Schools, Orlando, FL

12:30 PM

Adjournment
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Exhibitors
A

Chunc Wheelchairs
P 27
Barry Harpending
215 Dunavant Drive
Rockford, TN 37853
barry@chunc.com

Clarke Health Care Products, Inc.

Activeaid Inc.

P 26
Chip Nearing
P. O. Box 359
Redwood Falls, MN 56283
chip@activeaid.com

132
Gerard Clarke
1003 International Dr
Oakdale, PA 15071
info@clarkehealthcare.com

C

ADI - Accessible Designs, Inc.
119
Todd Hargroder
401 Isom Road, Suite 520
San Antonio, TX 78216
todd@adirides.com

Altimate Medical, Inc
156
Jackie Kaufenberg
PO Box 180
Morton, MN 56270
jackie@easystand.com

Amysystems

125
Rob Travers
161 Loyola-Schmidt
Dorion, PQ J7V 8P2
CANADA
rtravers@amysystems.com

Aquila Corp.

P 14
Steve Kohlman
1309 Norplex Drive, Suite 6
La Crosse, WI 54601
skohlman@aquilacorp.com

Columbia Medical

P3
Rachel de Leon
13577 Larwin Circle
Santa Fe Springs, CA 90670
marketing@columbiamedical.com

Comfort Company, The

153
Eric Murphy
851 Bridger Drive
Bozeman, MT 59715
eric@comfortcompany.com

Convaid Inc.

P 13
Nancy Smith
P O Box 4209
Palos Verdes, CA 90274
nancy@convaid.com

E
Elmedex Ltd

B
Blue Chip Medical

P5
Jim Ackers
7-11 Suffern Place
Suffern, NY 10901
jimacker@bluechipmedical.com

Bodypoint, Inc.

P2
David
910 Rowntree Dairy Road, #12
Woodbridge, ON L4L 5W5
dmravyan@elmedex.com

ExoMotion

P9
BL Meyer
945 Hildebrand Lane, Ste 120
Bainbridge Island, WA 98110
bl@exomotion.com

142
Ryan Malane
558 First Ave. S., Suite 300
Seattle, WA 98104
ryan@bodypoint.com
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F
Falcon Rehab/Labac Systems
115
Chris Barnum
4965 Kingston Street
Denver, CO 80239
barnum14@comcast.net

Invacare Corporation

141
Sandy Habecker
One Invacare Way
Elyria, OH 44036
SHabecker@invacare.com

K

Frank Mobility Systems, Inc
151
Werner Frank
1003 International Drive
Oakdale, PA 15071
wfrank@frankmobility.com

Freedom Concepts Inc.

127
Susana Schanel
45117 RPO Regent Ave.
Winnipeg, MB R2G 5C7
susana@freedomconcepts.com

Ki Mobility

138
Doug Munsey
4925 Coye Dr.
Stevens Point, WA 54481
dhmunsey@kimobility.com

L

Freedom Designs

159
Nicki Thornton
2241 Madera Road
Simi Valley, CA 93065
nicki@freedomdesigns.com

Frog Legs, Inc.

120
Mark Chelren
14470 Terminal Ave.
Ottumwa, IA 52501
info@froglegsinc.com

H
Healthwares

P 10
Patty Porter
8649 East Miami River Road
Cincinnati, OH 45247
pporter@takk.com

I
Innovation in Motion
P 22
Rick Michael
900 Growth Parkway
Angola, IN 46703
rick@vestil.com

38

LEVO AG

147
Thomas Räber
Anglikerstrasse 20
CH-5610 Wohlen, Schweiz, Switzerland
raeber@levo.ch

LiftVest USA

P6
Joe Cohen
35 West 83 Street
New York, New York 10034
info@liftvest.com

LivingEaZy Inc

P 4Jean Burnside
5504 Bellstead Ct.
Glen Allen, VA 23059
jburnside@livingeazy.com
727 940 4479

M
Magic Wheels

116
Jill Roth Alm
3837 13th Ave. West, Suite 104
Seattle, WA 98119
jill@magicwheels.com

Metalcraft Industries

135
James Swinehart
399 N. Burr Oak Avenue
Oregon, WI 53575
customer-service@metalcraft_industries.com
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Mobility Management

P8
Laurie Wantanabe
3419 E. Chapman Ave., #497
Orange, CA 92869
lwatanabe@1105media.com

Motion Concepts

154
Colleen Dalgliesh
84 Citation Drive
Concord, ON L4K 3C1 CANADA
cdalgliesh@motionconcepts.com

P
PDG - Product Design Group

131
Laurie Stansfield
102-366 East Kent Avenue S
Vancouver, BC V6K 2B6 Canada
jfontein@pdgmobility.com

Permobil

158
Barry Steelman
6961 Eastgate Blvd.
Lebanon, TN 30790
barry.s@permobilus.com

N

Pindot
National Registry of Rehabilitation Technology Suppliers
109
Judy Dexter
PO Box 863
Trinidad , CO 81082
JDexter@nrrts.org

New Mobility Magazine
P 17
Amy Blackmore

No Limits Communications Inc.
P.O. Box 220
Horsham , PA 19044
amy@leonardmedia.com

Next Mobility

P7
Fred Rodes
7444 Haggerty Road
Canton, MI 48187
frodes@nextmobilitynow.com

Nuprodx, Inc

P 19
Bruce Hammer
4 Malone Lane
San Rafael, CA 94903
bruce.nuprodx@comcast.net

O

157
Tom Mathes
1 Invacare Way
Elyria, OH 44036
tmathes@invacare.com

Prairie Seating Corp.
146
Karin Trenkenschu
7515 Linder Ave.
Skokie, IL 60077
prairieusa@aol.com

Prime Engineering

112
Mary Boegel
4202 Sierra Madre
Fresno, CA 93722
mary@primeengineering.com

PRM Inc.

129
Tim May
11861 E Main St
North East, PA 16428
tmay@prmrehab.com

Q
Q’Straint

Otto Bock HealthCare

144
Karen Peters
2 Carlson Pkwy N, Suite 100
Minneapolis, MN 55447
karen.peters@ottobock.com
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148
Jean-Marc Girardin
5553 RAVENSWOOD ROAD #110
FT. LAUDERDALE, FL 33312
Rose@qstraint.com

Quantum Rehab A Division of Pride Mobility Products Corp.
134
Debbie Gnall
182 Susquehanna Avenue
Exeter, PA 18643
dgnall@pridemobility.com
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R
Raz Design Inc

108
Nelson Pang
19 Railside Road
Toronto, ON M3A 1B2 CANADA
npang@razdesigninc.com

Reck Technik GMBH & Co.KG - MOTOmed
109
Alexandra Lemke
Reckstraße 1-4
88422 Betzenweiler , Germany
susanne.ried@motomed.de

Rehab Management Magazine

P 25
Jodi Rich
6701 Center Drive West, Suite 450
Los Angeles, CA 90045
jrich@ascendmedia.com

Richardson Products Inc.

P 15
Rich Richardson
9408 Gulfstream Road
Frankfort, IL 60423
gary@richardsonproducts.com

Ride Designs

105
Tom Hetzel
4251 South Natches Court
Sheridan, CO 80110
tom@ridedesigns.com

Rifton Equipment
123
Lori Potts
P.O. Box 260
Rifton, NY 12471
sales@rifton.com

Snug Seat, Inc.

101
Steve Scribner
P O Box 1739
Matthews, NC 28106
sscribner@snugseat.com

Star Cushions

P1
Kevin Fraser
5 Commerce Drive
Freeburg, IL 62243
starcushion@prodigy.net

Stealth Products

114
Gabriel Romero
103 John Kelly Dr.
P.O. Box 458
Burnet, TX 78611
Gabriel@stealthproducts.com

Sunrise Medical Inc.

149
Sandy Walczak
7477 E. Dry Creek Parkway
Longmont, CO 80503
Sandy.Walczak@sunmed.com

Supracor, Inc.

161
Libby Williams
2050 Corporate Court
San Jose, CA 95131
lwilliams@supracor.com

Symmetric Designs

118
Richard Hannah
125 Knott Place
Salt Spring Island, BC V8K 2M4 Canada
technicalsupport@symmetric-designs.com
sales@symmetric-designs.com

T
S
Sammons Preston Rolyan

107
Pete Gargano
4 Sammons Court
Bolingbrook, IL 60440
peter.gargano@patterson-medical.com

Scandinavian Medical

P 12
Scott Westfall
PO Box 33310
North Royalton, OH 44133
actreh@gmail.com

40

Tekscan

P 16
Lisa Chin
307 West First St.
South Boston, MA 02127
LChin@tekscan.com

The ROHO Group

103
Jacqueline Klotz
100 North Florida Avenue
Belleville, IL 62221
jackiek@therohogroup.com
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The Scooter Store

P 18
Krystal Nichols
PO Box 310709
New Braunfels, TX 78131-0709
KrNichols@thescooterstore.com

Therafin Corporation
143
Jim Dyes
19747 Wolf Road
Mokena, IL 60448
joyce@therafin.com

Three Rivers / Out Front

160
Ron Boninger
1826 W. Broadway, Suite 43
Mesa, AZ 85202
ron@3rivers.com

TiLite (TiSport)

155
Josh Anderson
1426 East Third Avenue
Kennewick, WA 99337
janderson@tilite.com

Trulife

P 20
Maureen Corley
Unit 3 Cookstown Industrial Estate
Tallaght, Dublin 24 Ireland
mcorley@trulife.com

V
Varilite

152
Kevin Coleman
4000 1ST AVE S
SEATTLE, WA 98022
sandy.dodge@cascadedesigns.com

Vista Medical Ltd.

121
Andrew Frank
3-55 Henlow Bay
Winnipeg, Manitoba R3Y 1G4 CANADA
don@verg.com

W
Wenzelite Re/hab Supplies div of Drive Medical
133
Abraham Goldstein
12 Harbor Park Dr
Port Washington, NY 11050
agoldstein@drivemedical.com
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Sunrise Medical Keynote Address: Expertise and Partnership
Jean Minkel, PT, ATP

How do we define Expertise?
Miriam Webster Dictionary definition is interesting if not too informative:
1 : HYPERLINK “http://www.merriam-webster.com/dictionary/expert” 							
			 expert opinion or commentary
2 : the skill of an HYPERLINK “http://www.merriam-webster.com/													
			 dictionary/expert” expert

So we look up Expert and find:

having, involving, or displaying special skill or knowledge derived from
training or HYPERLINK “http://www.merriam-webster.com/dictionary/
experience” experience.
It is interesting that in a non-medical context, expertise is the OPINION or
SKILL of an EXPERT, who has SPECIAL SKILL or KNOWEDGE from TRAINING
or EXPERIENCE; there is no mention of STUDY or EVIDENCE.
In the 21st Century, especially in Health Care, there is an evolution of
expertise going on – part of the evolution is the desire to seek EVIDENCE
to support our practices – Practices which currently may be a result of the
“opinion” of some expert or from our own “experience”.
As we, professionals who work with persons with a disability, seek Evidence
Based Practices, let us not to over look one of the greatest sources of
information – those persons who have survived, thrived and now aging with
a disability.
New evidence is available that questions the age old therapy axiom of
“Use it or Loose it”. Evidence indicates persons aging with a disability are
experiencing accelerated changing from the “normal aging process”. We, as
clinicians and practitioners, need to look critically at our current practices and
ask are we looking for ways to promote “Converse to Preserve”.
Objective measures need to be embraced to demonstrate how we are trying
to assist people with disabilities to converse by:
• Reducing the force used
• Reducing the frequency of repetitions,
• when performing everyday activities; like manual wheelchair
propulsion.
• SMART WHEEL™, is an instrument wheelchair wheel which provides
objective data about forces being applied to the wheelchair push rim; as
well as visual feedback to the rider regarding push mechanics.
• While developing this level of expertise, we can not loose sight of the
need for partnership. Finding effective solutions in the field of Seating
and Mobility, may not depend as much on an Expert Model of Care and
they do on an Interactive Model of Care. The Interactive Model of Care
invites the client to be a valued partner in clinical care and decision
making.

Mahan Khalsa uses the traffic light as metaphor to characterize our
communications. He encourages us not to speed up when we hear a
potential problem (a Yellow light that we hope to avoid becoming Red); rather
to slow down; acknowledge the problem and invite the client to actively
participate in identify a solution to the problem.
Too often we get stuck in what J. Colllins and J. Porras describe as the
“Tyranny of OR”, and fail to embrace the “Genius of AND”. Through active
listening, true partnership based on strong professional expertise we can
seek to find FUNTIONAL Solutions.
Irv Zola encourages us to broaden our perspective on the desired outcome
of our work in his quote, “The goal of Rehabilitation should not be
Independence, but rather INTERDEPENDENCE”

References:
1. Sister Kenny Bio: HYPERLINK “http://www-micro.msb.le.ac.uk/
tutorials/polio/polio9.html” http://www-micro.msb.le.ac.uk/tutorials/
polio/polio9.html
2. Post Polio Fact Sheet : HYPERLINK “http://www.ninds.nih.gov/
disorders/post_polio/detail_post_polio.htm” http://www.ninds.nih.
gov/disorders/post_polio/detail_post_polio.htm
3. Kirshblum S, Druin E, Planten K: Topics of Spinal Cord Injury
Rehabilitation. Vol 2. New York, N: Aspen Publishers; 1997.
4. Aljure, J., I. Eltorai, W.E. Bradley, J.E. Lin, and B. Johnson. Carpal
tunnel syndrome in paraplegic patients. Paraplegia 23 (1985): 182–6.
5. Gellman, H., D.R. Chandler, J. Petrasek, I. Sie, R. Adkins, and R.L.
Waters. Carpal tunnel syndrome in paraplegic patients. Journal of Bone
& Joint Surgery (American Volume) 70 (1988a): 517–9.
6. Boninger, M.L., M.A. Baldwin, R.A. Cooper, A.M. Koontz, and L. Chan.
Manual wheelchair pushrim biomechanics and axle position. Archives of
Physical Medicine & Rehabilitation 81 (2000): 608–13.
7. Preservation of Upper Limb Function Following Spinal Cord Injury: A
Clinical Practice Guideline for Health-Care Professionals, Paralyzed
Veterans of America, 2005.
8. Scott RW, Legal Aspects of Documenting Patient Care. Aspen
Publishers; 1994.
9. Khalsa M, Let’s Get Real or Lets Not Play. White Water Press, Division
of Franklin Covey Company, 1999.
10. Collins J, Porras J, Built to Last. Harper Collins, 1997.

As professionals to be truly effective in an Interactive Model of Care; we
need to examine our communication skills. Do we truly listen for answers, or
do we ask questions, just to “complete” our evaluations.
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A Randomized Clinical Trial on Preventing Pressure Ulcers with Seat Cushions
David Brienza, PhD

1.		 Understand pressure ulcer risk factors related to seating and wheeled 					
			 mobility for nursing home residents
2. Understand the research methodology issues encountered during this 						
			 study related to seating research in the nursing home environment
3. Understand the relationship between seat cushion selection and pressure
			 ulcer incidence as revealed by results of this RCT
An RCT on preventing pressure ulcers with seat cushions aimed to
establish the efficacy of using skin protection wheelchair seat cushions
to prevent pressure ulcers in a population of at-risk elderly long-term care
residents. The study was a randomized control trial with two groups.
Approximately 12 nursing homes in and around Pittsburgh, Pennsylvania
participated in the study. The enrollment target was 234 wheelchair users
at high-risk for developing pressure ulcers. Interventions included seating
evaluation with pressure-mapping and subsequent seating prescription.
Subjects were assigned to either a foam or skin protection cushion group.
Weekly assessments of skin and pressure ulcer risk were conducted for
six months. The study lasted five years beginning July 2003 and ending
November 2008. This presentation will include the final results for the main
study outcome, pressure ulcer incidence, and a secondary outcome, the
relationship between interface pressure and pressure ulcer incidence

25 th International Seating Symposium • March 12-14, 2009

47

48

25 th International Seating Symposium • March 12-14, 2009

Practice Guide for Assessment of Wheeled Mobility and Seating - an Update
Mary Shea, MS, OTR, ATP

Despite the significant number of people who are using wheelchairs and
many “experts” in the field of wheeled mobility and seating, there is no
“official” framework for the provision of these services and equipment in the
United States. After careful deliberation, a committee of 14 stakeholders
was selected to develop a Wheelchair Service Provision Guide.
The purpose of this guide is to provide a framework for best practice by
identifying the essential steps necessary for the appropriate provision
of a wheeled mobility device. Provisiding a client with an appropriate
wheelchair requires a full spectrum of services, in addition to assessment
and prescription. The wheeled mobility device service delivery model was
structured into the following eight components: Referral, Assessment,
Equipment Recommendation and Selection, Funding and Procurement,
Product Preparation, Fitting –Training and Delivery, Follow Up, Maintenance
and Repair, and Outcome Measurement.
The methodology was validated by literature review and by content
development and review from a panel of 14 stakeholders with expertise in
wheelchair service provision. This session will provide an update on the
status of this project that can be used to guide and advocate for bestpractice.
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2012: Universal Design and Common Sense Mobility Solutions for Aging Baby Boomers
and People with Disabilities
Jerry Kerr

America stands on the doorstep of a looming dramatic demographic change
which promises to bring profound economic and social effects upon our
society.

implementation of the FDA medical device amendments of 1976 effectively
prevented mobility devices from participating fully in the technology
revolution that began in the 1990s.

In 2012, just three years from now, the baby boomer generation will begin to
turn 65.
There will be 3 million more people living in the United States between the
ages of 65-100 than there are today. When the last of the baby boomers
reach the age of 65, 1 in 5 Americans - almost 33 million people -- will be
between the age of 65-100. There will be almost nine million of those
considered the oldest old, those between the ages of 85 and 100.

By adopting public policy which would remove the regulation of mobility
devices by the FDA and instead promote their development as consumer
products we will remove a stumbling block that has stifled innovative
solutions for people who have difficulty walking.

This is what is meant by the aging of America. Even though we have known
for decades the exact date that this event will occur and understood its
potential for posing the greatest economic and social challenge in our
nation’s history, we have done little to prepare for it and in many cases
developed public policy and made choices, which will worsen its effect.
Contrary to public perception, history shows us that 94% of seniors age in
place. However, over the last 60 years life in the United States has evolved
and developed in a manner that makes access to essential services such
as healthcare, groceries, worship and other social interaction impossible
without an automobile. The suburbanization of America has inadvertently
isolated and trapped the extremely old who choose to remain in their homes.
Without changes, our current struggle to cope with the escalating and huge
cost of providing health care for our seniors will almost certainly spiral out
of control in the next few years. Solving this crisis will not be possible
without a fresh approach to solving problem with our built environment, our
commercial products and our public policy.
It’s time to use a common sense approach which promotes the use of
Universal Design and new and emerging technologies. This approach
promises not only a higher quality of life but a real and important extension
of independent life for those with disabilities and our aging baby boomer
generation.
There is nothing that affects the quality of life, and our ability to remain
independent more than mobility. Those who have mobility related disabilities
are less likely to be employed than those with no or low vision. With the
increase in our elderly population those in the United States who will have
difficulty walking will reach staggering numbers in the next few years. Old
age brings serious mobility issues for many because of arthritis, brittle bones
and other natural outcomes of the aging process. And with Americans living
longer, those living with chronic health conditions only promises to increase.
Under the law of unintended consequences, the decision in 1976 by the
United States government to regulate mobility devices as medical devices
has become one of the single largest impediments to providing innovative,
affordable, effective solutions to one of the greatest challenges affecting
our seniors and those with disabilities. The law was well intended but the
consequences have penalized those most in need of help.

There is no better example of the challenge facing those who seek to
develop and deploy new and innovative mobility devices than the decision in
December 2008 of Independence Technology to cease sales of the iBOT this
January 2009. The iBOT was the single greatest advancement in the history
of human mobility solutions because it allowed its user to climb stairs,
traverse curbs, and interact with others at eye level. However, the draconian
process which was required to obtain FDA approval cost $100 million and
resulted in a sales price approaching $26,000 per unit putting it out of
the financial reach of those who most needed it and those companies and
agencies which would reimburse for it.
Had the iBOT been developed as a consumer product, its cost would have
been closer to $12,000 making it available to more people. It also would
have inspired the development of other mobility devices utilizing new and
emerging technologies that will conquer challenges and provide solutions not
yet contemplated. We know this because this is the American way. The open
marketplace encourages innovation and experimentation.
By developing mobility devices utilizing the principles of Universal Design
and the latest technological developments and regulating them as consumer
products rather than medical devices we improve access to innovative,
effective mobility solutions for seniors and the disabled which will allow
them to extend their independent life, and enjoy a higher quality of life at a
cost which is sustainable to our society as a whole.
As stewards of our intellectual and economic resources related to healthcare
we have made numerous public policy decisions in the past which were not
forward-looking. Today our decisions must be weighed against their actual
benefit in relationship to their cost. If we stick with our present policies, we
will squander an opportunity to provide solutions for what may be one of the
greatest economic and social challenges ever faced by our nation.

Prior to 1976 mobility devices were not regulated by the FDA. Historically
there has been relatively little innovation in mobility devices and the
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IC 1. Seating Prescriptions - Assessment is Done, Now What?
Catherine Ellens, B.Sc. OT
Maureen Story, B.S.R. (PT/OT)
Roslyn Livingstone, M.Sc.(RS)

Introduction

3. Analyze & Assimilate Assessment

An optimal seating prescription depends on an accurate, comprehensive
assessment and the ability of the seating therapist to interpret the data in
a way most meaningful to the client. The client-centred seating assessment
is an interactive, dynamic process that involves several stages. The results
of this process should provide a thorough understanding of the client and his
needs.

• See The “Big Picture” By Using The Assessment Information
• Imagine The Client’s Ideal Sitting Posture
• Place The Client In The Ideal Posture To Ensure Comfort, Tolerance And
		 Function
• Correct What Is Correctable
• Accommodate Fixed Deformities
• Encourage Dynamic Postures Vs. Static Postures
• Minimize Pressure Over Bony Prominences

This workshop will focus on the process involved in seating prescription by
discussing common postural problems and solutions to them. We will also
be discussing the progression of increasing support at pelvis, hips, knees,
trunk, and head/neck. It is assumed that participants in the course have an
understanding on how to perform a thorough assessment.
The Seating Prescription Process
1. Define Seating Objectives
2. Perform Thorough Assessment
3. Analyze & Assimilate Assessment
4. Develop Effective Seating Solutions
5. Ensure Objectives Achieved

1. Seating Objectives
There are five main seating objectives. They are:
* Maximize comfort for active participation in daily life
* Collaborate with client and family to optimize acceptance and use
* Optimize pressure distribution for skin integrity
* Optimize postural control to maximize function
* Optimize postural alignment to minimize deformity

2. Perform Thorough Assessment
It is essential to do a full assessment including the following:
* Physical mat assessment
* Gathering information:
• Environment
• Social
• Health
• Leisure
• Functional skills

4. Develop Effective Seating Solutions
When deciding on the most effective seating solution you need to begin with
the pelvis. As we all know, the pelvis is the building block of sitting posture.
We begin by supporting the pelvis well and then control the body above and
below this point. During prescription, consideration must also be given to
pressure and pain issues.
When seeing a client, seating prescription will be affected by their current
equipment and physical posture.

Current Equipment

Always begin by checking existing equipment, if they have any, to ensure it is
an appropriate prescription and that it is not causing the abnormal posture.
When looking at appropriateness of equipment, each body segment must be
examined independently.
For example, if your client is sitting with a posterior pelvic tilt, the equipment
may be causing the problem. The following are potential equipment problems
and suggested solutions for posterior pelvic tilt:
• Equipment problem Solution
• Seat depth too long Shorten seat depth
• Pelvic laterals too tight Widen pelvic laterals
• Ischial block too far forward Add foam to ischial block to hold ITs
• Ischial block too low Replace ischial block with higher profile
• Seat belt too loose Tighten belt and ensure belt doesn’t loosen
• Pelvic strap in wrong position Position below ASIS
• Sling seat Add firm base under cushion

Physical Posture

Often, the client has changed physically (growth or postural abnormalities)
and the present equipment no longer provides adequate support.
As with the example above, the client is sitting in a posterior pelvic tilt, but
you’ve determined that it is not caused by their existing equipment. It must
now be determined what physical issue is causing this poor sitting posture.
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Physical issue Solution

1. Tight hamstrings Check footrest position, bevel front of seat, shorten seat
depth and adjust seat to back angle to ensure hamstrings are not being
over stretched
2. Hip extension contracture Re-assess and accommodate hip range
3. not accommodated
4. Fixed pelvic tilt Accommodate fixed deformities
We’ve only stated one example above, but this process must be done for all
body segments – pelvis, hips, knees, feet, trunk, shoulders and head/neck.
Once you’ve completed this process, you have determined the postural issues
and the types of support that are required to correct or accommodate. From
there, you can determine what features are required in the equipment that
will provide the necessary support.
When discussing, with the dealer, what equipment you will trial with
your client, it is not necessary to know the brand names of the pieces of
equipment, just the features that you require. For example, if your client is
abducting and externally rotating his thighs, you’ve determined that you
need a cushion with leg troughing and lateral thigh support, you only need to
specify these parameters and the dealer should bring a number of cushions
with these available features.

5. Ensure Objectives Achieved
Once you have prescribed and provided the new equipment, you must ensure
that you have met all the seating objectives set at the beginning of the
process.

Contact Information:

Sunny Hill Health Centre for Children
3644 Slocan St.
Vancouver, B.C. Canada V5M 3E8
604-453-8302
cellens@cw.bc.ca
mstory@cw.bc.ca
rlivingstone@cw.bc.ca

54

25 th International Seating Symposium • March 12-14, 2009

IC 2. New Power Wheelchair Electronics – An Overview
Michelle Lange, OTR. ABDA, ATP

Power wheelchairs offer many features to match a client’s needs,
including drive type (front, mid, rear), suspension and frame adjustability.
A key difference between power wheelchairs lies in the electronics. The
electronics package supports the driving method (i.e. joystick or head
array), allows customization of basic driving parameters (such as speed and
acceleration), use of tracking technology (to increase drive efficiency), client
access to other driving features (such as Reverse and Speed) and client
access to secondary features (such as actuators and interfaced technology).
Over the past several years, 3 new electronics systems and 1 major revision
have been released and further revisions are ongoing. Assistive technology
providers must not only learn four systems, but be able to compare and
contrast these to best match client needs.
Electronics are often revised, but these changes are revolutionary and
impact all major rehab power wheelchairs. Invacare has released Mk6i, a
major revision from the Mk5 electronics, which is on most of their power
wheelchairs. PG Drives has released R-net which is being used on Permobil,
Redman and some Quickie power wheelchairs. Quantum has released
Q-Logic on all of their bases and some Jazzy bases. Finally, Quickie has
released the iQ electronics on three of their high end power wheelchairs. So
how do I learn all of this? This series of sessions will provide an objective
feature comparison of each of these packages. The purpose is not to choose
the best package, as each is very powerful and unique. The sessions will
also provide hands-on time with each package, as well as an up to date
comparison chart of package features. The chart is not available in this
syllabus, as it is lengthy, but will be available as a handout. It is also available
on the presenter’s website at www.atilange.com.
So what features have been missing that these new electronics address?
Past electronics were often hard for the provider or supplier to program
and/or difficult for the client to navigate through. This was particularly true
for the provider or supplier who was not experienced in programming. The
new electronics make programming more intuitive and certainly provide
many more programming options. This is good and bad. The more options
available, the more the wheelchair can be customized to an individual client’s
needs. However, more options can add to the complexity and learning
curve, as well. Many clients drive with a joystick and do not access other
features. In this case, basic driving parameters have been, and still are,
easily adjusted. However, the electronics have not always met the specific
needs of clients using alternative access. The new electronics provide more
advanced customization to increase drive efficiency (such as new sip ‘n puff
parameters), provide new access methods (such as 2 switch driving) and
ease access to other driving features such as Power, Reverse and Speeds.
Past electronics allowed other assistive technology, such as actuators and
speech generating devices, to be interfaced. Interfacing allows the driving
method to be used to access/control other technology. The client had to
navigate through options, often activating a mode/reset switch, as well as
directional switches, to operate this other technology. The client usually had
to see the display and read English to accomplish this. The new electronics
have smoothed this navigation process. More graphics are used than before,
some of the displays are easier to see or use strategies to enlarge scanned
choices and some packages include shortcuts to minimize the steps that are
required to accomplish a task. This is very helpful for clients with visual or
cognitive limitations, including memory and sequencing.
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Finally, power wheelchairs have been able to send switch signals to external
Electronic Aids to Daily Living (EADLs) and computers, but nothing more.
Most people driving with alternative access can also benefit from this other
assistive technology. The new electronics provide (or will provide in the near
future) control of devices within the environment and mouse emulation. This
is either built-in or offered at a reasonable price; a huge funding benefit for
this difficult to fund area of technology.
What are the strengths of these new electronics (features vary with
individual package)?
1. Better aesthetics in the design, particularly of the joysticks and displays
2. Dynamic displays with more graphics and visual feedback
3. Software based electronic upgrades to keep everything current
4. Easier, more intuitive programming
5. Option to program by computer and back-up information
6. New alternative access driving parameters to increase drive efficiency
7. New alternative access methods (2 switch driving, 2 pressure sip ‘n puff)
8. New methods of accessing other driving features, such as Power, Reverse,
Speed and Profiles
9. New methods of accessing other features, such as actuators and
interfaced technology
10. Built-in control of devices in the environment through infrared
transmission
11. Built-in mouse emulation using infrared, blue tooth or radio transmission
12. Shortcuts to help the client go directly to frequently used features, such
as a power tilt, without navigating through multiple menus
13. Menu navigation features including different scanning options
14. Advanced monitoring and diagnostic features
15. More languages and the ability to customize the text on the display
16. More ability for client programming of features
17. More actuator options, such as automatic positioning, enhanced recline
and pressure relief reminders
What are the client needs that remain unaddressed by these new
electronics?
The major client needs that remain unaddressed are vision and reading.
None of the displays offer auditory scanning with speech output. All of these
systems require the client to see, and usually read, the display to access
other features.
The major obstacle for providers and suppliers is to learn these new
electronics packages. This can be intimidating, but worth the effort. These
new packages can provide driving and independence in other features
for many clients. However, the package will only meet the client need if
the provider and/or supplier are familiar enough with the features to take
advantage of them.
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IC 3. Wheelchair Skills Training: Translating Research Evidence into Clinical Practice
R. Lee Kirby, MD
Cher Smith, BScOT, MSc (candidate)

Division of Physical Medicine and Rehabilitation, Dalhousie University (Kirby);
and Department of Occupational Therapy, Queen Elizabeth II Health Sciences
Centre, Nova Scotia Rehabilitation Centre Site (Smith), Halifax, Nova Scotia,
Canada

Objectives
Upon completing this course, attendees will be able to:
1.
2.
3.

describe the research evidence supporting the safety and efficacy of
wheelchair skills training
describe the motor-learning principles underlying successful wheelchair
skills training
describe the practical steps involved in conducting wheelchair skills
training

Abstract
Research evidence has been accumulating that demonstrates the safety
and superior efficacy of a formal approach to wheelchair skills training of
wheelchair users and their caregivers.1-4 The Wheelchair Skills Program
(WSP), available free on the Internet (www.wheelchairskillsprogram.ca)
includes useful evaluation and training tools to help practitioners translate
this research evidence into clinical practice. During this session, we will
review the research evidence supporting the use of the WSP and provide
a practical approach to acquiring the necessary knowledge and skills. On
completion of the session, attendees will better understand how the WSP
might be implemented in their own settings.

References
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MacPhee AH, Kirby RL, Coolen AL, Smith C, MacLeod DA, Dupuis
DJ. Wheelchair skills training program: a randomized clinical trial on
wheelchair users undergoing initial rehabilitation. Arch Phys Med
Rehabil 2004;85:41-50.
Coolen AL, Kirby RL, Landry J, MacPhee AH, Dupuis D, Smith C, Best,
KL, MacKenzie DE, MacLeod DA. Wheelchair skills training program
for clinicians: a randomized controlled trial with occupational therapy
students. Arch Phys Med Rehabil 2004;85:1160-7.
Best KL, Kirby RL, Smith C, MacLeod DA. Wheelchair skills training for
community-based manual wheelchair users: a randomized controlled
trial. Arch Phys Med Rehabil 2005;86:2316-23.
Kirby RL, Cooper RA. Applicability of the Wheelchair Skills Program to
the Indian context. Disability and Rehabilitation 2007;29:969-72.
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IC 4. Medicare – Do You Really Know How It Works?
Elizabeth Cole, MSPT

Who is eligible and what does it cover?
Medicare is a federally managed medical insurance plan for people who
are age 65 or older, have end stage renal disease, have been permanently
disabled and eligible for SSDI benefits for 24 consecutive months, or have
ALS and are on SSDI. Unlike Medicaid, there is no financial eligibility
requirement. Medicare expenditures fall into two categories: Medicare Part
A is automatic hospital insurance that covers in-patient care in a hospital or
skilled nursing facility, hospice care and some home health care. Medicare
Part B is a voluntary program with monthly premiums, annual deductibles
and 20% co-pays. It covers outpatient medical and physician services, lab
services, DMEPOS, oxygen, incontinence supplies, surgical dressings, vision
products, parental and enteral nutrition, home dialysis and some home health
and PT or OT services.

The allowable for a product also supposedly includes the costs incurred by
the supplier for all labor and services involved in the evaluation, product
simulation, assembly, delivery, set-up and education for that product,
including provision of any demo equipment. The supplier cannot bill
separately for any of this. In addition, Medicare has established “basic
packages” for some products which include a number of common options
and accessories. A supplier cannot bill separately for any option included
in a “basic package”. The payment amount again supposedly includes the
cost of these items. Medicare also does not pay separately for backup or
loaner equipment. This too is supposedly included in the allowable. The only
exception is that Medicare does pay for 1 month’s rental of a power mobility
device while the client-owned equipment is being repaired. In order to be
covered, the repair must require more than 24 hrs and the client must be
unable to perform MRADLs without the loaner equipment.

Medicare only pays for a product if it is medically necessary within the
client’s home. If it is required only for use outside the home, it will not be
reimbursed. A residence cannot be considered as the client’s “home” if it is
an institution or a distinct part of an institution, including a hospital, a skilled
nursing facility or a nursing facility.

Even though Medicare is a federal plan, the fee schedule may vary from
state to state. There are “ceiling” amounts which represent the highest
reimbursement and “floor” amounts which represent the lowest, with various
amounts in between. Where each state falls in this range was determined
back in the early 1990’s.

How is the reimbursement for DME determined?

How are the suppliers paid?

When suppliers bill Medicare for DME, they must bill the product and each
separately billed option or accessory using a Healthcare Common Procedure
Coding System (HCPCS) code. Each HCPCS code describes a specific type
of product, option or accessory. Some descriptions are fairly “generic” and
include a wide range of products, such as E0955 which defines “Headrest,
cushioned, any type, including fixed mounting hardware”. Others are more
specific such as K0858 which defines “Power wheelchair, Group 3 heavy
duty, single power option, sling/solid seat/back, patient weight 301 to 450
lbs”. Some products must be assigned a specific HCPCs code by the Pricing,
Data Analysis and Coding (PDAC) Contractor (formerly SADMERC) in order
to be reimbursed. The manufacturers put these products through specific
testing and PDAC assigns a HCPCS code based on the testing results. This
includes seat cushions and backs and power wheelchairs. If testing is not
required for a particular product, the manufacturer might still submit a coding
verification request and PDAC will assign a code based on its features. If the
manufacturer does not submit a product for code verification, suppliers must
use their best judgment as to which code to use when billing that item. If a
product does not meet the definition of any of the established HCPCS codes,
it may be billed under a miscellaneous code.

There is no prior approval process under Medicare. Suppliers must order and
deliver the item first and only then submit a claim for reimbursement. Several
things could then occur. If Medicare approves the claim, they will pay the
supplier 80% of the allowable for the HCPCS codes for that product and any
separately billed options. The supplier then bills secondary insurance or the
client for the remaining 20%. If Medicare determines that the client does not
meet the criteria for that specific item, but does meet the criteria for a lower
coded item, they will reimburse 80% of the allowable for the lower coded
item. However, suppliers cannot exchange the higher coded item for a lower
coded item once the claim has been paid, even though they were only paid
the lower amount. If Medicare denies the claim, the supplier is paid nothing
unless they have a signed Advanced Beneficiary Notice (see below). A denied
claim can be appealed through the appeals process.

Each code has a specific reimbursement amount called an allowable or fee
schedule. When an item is billed with a specific HCPCS code, the supplier
will receive the allowable, for that code no matter which make or model
they provide. They will get the same payment whether they provide a very
inexpensive product with few features or a more expensive, higher quality
product packed with features and options, as long as the 2 products fall
under the same HCPCS code. Some codes have a wide range of products
that meet the definition of that code. For example, in the case of the
headrest, a supplier gets paid the same amount for a simple headrest with
a single posterior pad as for a headrest with a posterior pad, occipital pads,
forehead strap and lateral pads.
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For products that Medicare categorizes as “inexpensive or other routinely
purchased DME”, suppliers are paid the allowable in one lump sum once the
claim is approved. For products that are categorized as capped rental items,
suppliers are paid the allowable in monthly increments over a maximum of
13 months of continuous use, during which time they retain ownership of the
product. At month 13, the client assumes ownership. The monthly allowance
for the first 3 months is 10% of the average allowed purchase price. For the
first 3 months, the supplier will be paid 80% of this monthly allowance and
will bill secondary insurance or the client for the remaining 20%. For months
4 – 13, the amount of payment is reduced by 25%.
Capped rental items include standard, lightweight and high strength
lightweight manual wheelchair (K0001 – K0004) and all power wheelchairs.
Ultra lightweight manual wheelchairs are considered “inexpensive or other
routinely purchased”, and are paid in one lump sum. Even though it is a
capped rental item, a power wheelchair can be paid in one lump sum at the
first month if the client signs a first month purchase option. In this case the
supplier will receive the equivalent of 80% of 10 monthly rental payments
in one sum and the client assumes ownership of the power chair at time of
delivery.
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What are assigned and unassigned claims?
Accepting assignment on a claim indicates that the supplier agrees to provide
the DME item to the client, bill Medicare and accept the Medicare allowable
as payment. If Medicare approves the claim, the supplier receives 80% of
the allowable for that product and bills secondary insurance or the client for
the 20% co-pay. Suppliers cannot charge the client anything above what
Medicare reimburses, even in cases where the allowable barely exceeds
their costs. The supplier also takes the risk of the claim being down-coded
or denied as described above. All options and accessories on an assigned
claim must be submitted as assigned; suppliers cannot “fragment” the claim
by taking assignment on just certain options, while doing the other part
unassigned.
With an unassigned claim, the client pays the supplier for the cost of the
product up front. The supplier must then bill Medicare and any secondary
insurance on the client’s behalf. If Medicare approves the claim, the client
will receive 80% of the allowable for that product and the other 20% from
secondary insurance. With an unassigned claim, the client assumes the risk
of down-coding or denial of the claim.

ABNs and ADMCs
An Advanced Beneficiary Notice (ABN) is a form signed by the client prior to
receiving a product. This form acknowledges that Medicare might not pay
for that product or one of its options. It gives the client the option to receive
the product, but assume responsibility for its cost if Medicare denies the
claim (pay “out of pocket” or through other insurance). An ABN is most often
used when the supplier believes Medicare will deny a product due to lack of
medical necessity. This could be because the physician orders it or the client
requests it, but the supplier knows that the client does not meet the coverage
criteria. It could also be used if the supplier suspects that Medicare has
already paid for the same or similar product. An ABN is not required if the
supplier is providing a product that is a statutorily non-covered item. With
a signed ABN, the supplier is guaranteed payment and the client is informed
that they may need to assume financial responsibility.
An ABN can also be used for an upgrade to a product if the upgrade is
something that goes beyond what is considered medically necessary under
Medicare’s coverage criteria. However, an ABN cannot be used for an option
that is considered part of the base or the basic equipment package, just
because it is an upcharge for the supplier. For example, an ABN cannot be
used to provide flat-free inserts on a power wheelchair, or plastic coated
handrims instead of aluminum handrims on a manual wheelchair.
An Advanced Determination of Medical Coverage (ADMC) is a process that
informs the supplier whether or not Medicare considers that the client meets
the coverage criteria for a product and its options before the product is
ordered and delivered and before an actual claim is submitted. The supplier
submits the ADMC request along with all the documentation that the supplier
is required to obtain for that product. Medicare reviews the documentation
to determine if the item is reasonable and necessary and gives the supplier
an affirmative or negative decision. However, even with an affirmative
ADMC, a claim could still be denied when the actual claim is submitted. An
affirmative determination only indicates that the client meets the coverage
criteria for that product at that time. If, at the time of submission, Medicare
determines that the client has had a change in medical condition in the
interim, the claim could be denied. A claim could also be denied if the
client does not meet other Medicare eligibility requirements or if the client
already has the same or similar equipment reimbursed by Medicare. Also,
an affirmative ADMC does not indicate or ensure what the payment will be
once the claim is submitted. The claim could still be down-coded if Medicare
feels there has been a change in medical condition. In addition, during an
audit, Medicare could review the claim and determine that the affirmative
determination was incorrectly provided, in which case the supplier would be
required to return payment with interest.
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A negative ADMC may not be appealed. If a negative determination is
received, and the supplier obtains additional information to support the claim,
he/she can re-submit the ADMC once within the next 6 month. A supplier
might choose to still provide the product and bill for the wheelchair, even
with a negative ADMC, if he/she obtains new information that supports the
claim or provides missing information.
Wheelchairs that are eligible for an ADMC include ultra lightweight manual
wheelchairs (K0005), adult manual tilt in space (E1161), pediatric manual
wheelchairs (E1231 – E1234), otherwise not coded manual wheelchair
(K0009), Group 2, 3, 4 or 5 single power option or multiple power option
power wheelchairs (K0835-K0843, K0856-K0864, K0877-K0891) and Group
3 or 4 no power option wheelchairs that will be provided with an alternative
drive control interface (K0848-K0855, K0868-K0871).

Claims and Documentation
When a supplier submits a claim to Medicare, only the claim form itself and
not the supporting documentation is submitted. Most claims are sent and
processed electronically, therefore, it is critical that the claim form is filled
out properly and that nothing is missing or incorrectly filled in, including
HCPCS codes, modifiers and ICD-9 codes. This will cause the claim to be
automatically rejected. The only supporting or explanatory information that
can be added to the claim is whatever can fit into the “narrative” section of
the claim form, which has space for a limited number of characters. All of
the supporting documentation is kept by the supplier in a client file in case
of a request for further information or an audit by Medicare. Because of
this, a claim could be initially approved based on the information submitted
on the electronic form, however, could be later denied during an audit. At
this time, a reviewer could determine that a specific piece of documentation
was missing, that specific information was missing from a document, or
that the documentations did not support the medical necessity. The denial
could be due to a missing or incorrect date, lack of a signature, conflicting
information in the medical records or other supporting documentation,
insufficient evidence in supporting documentation and so forth. If the
reviewer determines that the claim should not have been paid, the supplier
must reimburse the amount paid plus a hefty interest penalty. Medicare can
audit claims that are up to 7 years old.
For most products, the client’s file should include the prescribing clinician’s
dispensing order and detailed written order, an Assignment of Benefits
form (AOB), an ABN (if appropriate), manufacturers’ price sheets for any
miscellaneous items, proof of delivery and pick-up tickets, a copy of any
equipment instructions given to the client, a completed claim form and a
CMN, if appropriate. Certain DME items might require other additional
documentation such as a detailed product description, a purchase option
letter, physician’s notes or other medical record notes that support the
medical need for the equipment provided, therapists’ evaluations/LMNs, and
a home evaluation.

Who and What?
The Center for Medicare and Medicaid (CMS) has divided the country into
4 geographic areas or Jurisdictions with 4 contractors (the DME Medicare
Administrative Contractors or DME MACs) responsible for claims processing,
medical review, development of LCDs and ADMC determinations. The
Pricing, Data Analysis and Coding Contractor (PDAC) is the organization
contracted by CMS to develop and administer the HCPCS codes and
modifiers, assign HCPCS codes to products submitted by manufacturers,
analyze DMEPOS claim data and establish national pricing files for DMEPOS.
A National Coverage Determination (NCD) is a national medical policy
that contains the basic coverage criteria and information regarding claims
submission for a particular type of product. The NCDs are developed by
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CMS and apply nationally across all 4 Jurisdictions. Local medical policies
are developed by the 4 Medical Directors from the 4 DME MACs and are
identical in all 4 Jurisdictions. They are comprised of the Local Coverage
Determination (LCD) and the Policy Article. An LCD further defines an NCD
and includes specific coverage criteria, a list of all applicable HCPC codes,
a list of ICD-9 diagnosis codes that pertain to the coverage criteria, and
documentation requirements. The Policy Article includes statutory coverage
and payment policies, definitions of specific products and accessories and
coding guidelines.
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IC 5. Wheelchair Cushion Performance In Everyday Use and How Wheelchairs Are Used
In Everyday Life
Stephen Sprigle, PhD, PT
Sharon Sonenblum
Fran Harris, PhD
Kim Davis, MSPT, ATP

Wheelchair cushion performance in everyday use
Wheelchair cushion standards are used to measure cushion performance
using reliable test methods. The results of standardized tests can be used to
distinguish products and to make better informed decisions during evaluation
and prescription. ‘Real world’ monitoring is needed to validate standards
tests and to understand product use. Data is presented in two categories:
cushion degradation and temperature monitoring.
Cushion Degradation: Understanding how cushions age over time is very
clinically important. Despite their classification as DME, not all cushions may
perform well over a 5 year period. Moreover, certain clinical situations or
user characteristics might foretell a shorter lifespan.
Visual Inspection of Foam Cushions
A survey was created to collect information about cushions using visual
inspection. Information about the cover and cushion material was collected.
Data collected by Robert Bingham and his team in Australia. Surveys were
completed for 203 cushions- all were foam or laminar foam cushions; data
used for analysis included only the Flat and Contoured laminar foam cushions.
Findings indicate that
- foam cushions are typically in good shape after 12 months of use
- the majority of cushions were replaced due to age about 1 year after
delivery,; this represents a very different service delivery model than is used
in the US
- Compression set was also noted in 68% of cushions used <= 12 months and
75% of cushions used >12 months
- Clinical indications such as high pressure or discomfort appeared less
frequently than compression set with 26% showing a clinical indication after
12 months and 46% showing for cushions older than 12 months
- this indicates that foam shows signs of fatigue before clinical indications
present (such as high pressures or discomfort)

Temperature is garnering attention as an important factor in pressure ulcer
formation and prevention. A fuller understanding of interface temperature
measurements will help us prescribe, develop and test cushions.
SUBJECT A. 7 days of temperature monitoring; seat occupancy was
consistently about 12 hours per day; arrow indicates only time subject left
chair during the day

Cushion Degradation after real-world use
D. Rivard, S. Sprigle, and M. Linden, “Investigation of the Lifespan for
Wheelchair Cushions used on a Daily Basis,” in 2008 Annual RESNA
Conference Proceedings, Arlington, VA, 2008.
Cushions are being evaluated over time using a variety of measures, including
interface pressure mapping with a buttock model. The graph shows 3 cushion
models of varying ages.
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SUBJECT B: 6 hours of monitoring: note impact of leaving chair during the
day; Temperature rises quickly during the 2+ hour bouts of sitting

Characterizing Manual Wheelchair Use
Wilson SKM, Haslet PM, Granat MH. Objective assessment of mobility of
the spinal cord injured in a free-living environment. Spinal Cord (2008) 46,
352-357
Full time manual wheelchair users with SCI- inpatients in a Rehab unit in the UK
Subj #
Time moving (hr) Distance
Speed (m/sec) Daily
(km)
covariance (%)
2
13.2
34.9
0.73
34
3
4.5
8.4
0.52
55
4
6.2
12.5
0.56
14
5
9.4
17.0
0.50
57
6
10.0
15.6
0.43
20
7
4.1
7.4
0.50
29
Daily averages of manual wheelchair use of inpatients
Subj #
Avg Time moving/day (hr) Avg distance/day
(km)
2
1.89
4.98
3
0.64
1.2
4
0.88
1.78
5
1.34
2.43
6
1.43
2.23
7
0.58
1.06

Figure alt text labels:
Scatterplot PPI vs cushion age

How wheelchairs are used in everyday life
Wheelchair users are diverse in every way, including how and where they
use their wheelchairs. A fuller understanding of wheelchair use in everyday
life can be useful within clinical, policy and design arenas. Usage information
can inform clinicians about how to better evaluate clients’ needs; can inform
policy makers about how and why people use wheelchairs outside of their
homes, and can be used by designers to develop chairs that reflect everyday
use.
Characterization of Power Wheelchair Use in the Home and Community
Sonenblum SE, Sprigle S, Harris FH, Maurer CL, “Characterization of Power
Wheelchair Use in the Home and Community,” Archives of Physical Medicine
and Rehabilitation 89(3), 486-91, 2008.
Everyday mobility of 25 full-time power wheelchair users was measured in
their homes and communities for two weeks and prompted recall interviews
were conducted by phone. The use of power wheelchairs varies greatly
from day-to-day within a person and varies greatly across users. Measuring
distance, time and number of bouts provides a clearer picture of mobility
patterns. At least 2 of these 3 measures are needed to reflect use.
Breakdown of mobility based on environment.
Environment
Variable
Median
% Distance
59
Home
% # Bouts
75
% Time Wheeling
64
% Distance
13
Not Home
% # Bouts
13
Indoors
% Time Wheeling
11
% Distance
2
Not Home
% # Bouts
2
Outdoors
% Time Wheeling
2

Mean
57
71
63
22
19
20
19
8
15

Figure shows a scatter plot of peak pressure index (PPI) versus cushion age.
Data from 3 cushions are shown: Evolution, Jay 2 and Roho High Profile.
Regression lines are fit to each cushion group. Cushion ages range to 160
months but the majority of data points are from 0-60 months. Results show
that PPI has no relationship to cushion age for the Jay 2 and Roho. The
Evolution shows a positive correlation between interface pressure and age.
Subject A figure:
The figure shows interface temperature measurements over a 7 day period.
The graph is fairly periodic with the subject sitting about 12 hours per day.
Daily peak temperatures ranged from 28º to 31º C. This subject remained on
the cushion all day, except for one short transfer on one day. Therefore, this
graph shows the temperature profile during 12 hour bouts of sitting.
Subject B figure
The figure shows a 6 hour period of sitting. The subject sits for bouts of 2 hours
45 minutes and 2 hours 30 minutes. In between these bouts are periods of
pressure reliefs and transfers. Temperature rises quickly at the onset of these
bouts and reaches peak temperatures of 34-35 ºC. The graph illustrates the
effect of pressure reliefs on interface temperature.

SD
30
23
27
18
17
17
29
12
22

Because the median values for each parameter (e.g. Home % Distance versus Outdoors % Distance)
may not come from the same subject and therefore do not have to sum to 100%.

Median bout characteristics differ based on environment.
Distance
Duration
Speed
(m)
(sec)
(km/hr)
Home
3.7
18
0.8
Not Home Indoors
4.2
18
1.0
Not Home Outdoors
11.3
34
1.6
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IC 6. Telerehabilitation: A Viable Method for Wheelchair Prescription & Rehabilitation Technology
Richard M. Schein, MS
Dan Ding, PhD
Donna Blake, MD
Patrice Kennedy, MPT, ATP

Pitt Telerehabilitation Model for Wheelchair
Prescription
The Rehabilitation Engineering Research Center on Telerehabilitation have
developed an internet-based information technology infrastructure to
support wheelchair prescriptions. With the help from the center, four remote
hospitals located at least 125 miles away from the University of Pittsburgh
have developed wheelchair clinics and installed this infrasturcture. The
objective of this research study is to determine the effectiveness and
accuracy of procuring wheeled mobility and seating devices for individuals
with mobility impairments through the use of a Telerehabilitation (TR)
consultation model. TR uses videoconferencing, data acquisition, and sharing
of technologies to establish a secure connection among individuals.
Problem: The need for wheeled mobility devices is increasing as our
population is aging and people are surviving trauma and disease. The
availability of practitioners with specific expertise in this area is limited
especially in rural areas and travel to specialty clinics by people with
disabilities is often problematic. The Centers for Medicare and Medicaid
issued new policies for the powered mobility device benefit at the start
of this research project adding to the confusion of interpretation and
implementation of the wheelchair clinics.
Wheelchair Service Delivery: Wheelchair provision and service delivery
for individuals with mobility impairments is a complex and challenging
clinical intervention. Few training opportunities to educate clinicians
who prescribe wheelchairs are available. Prescription strategies should
pertain to priorities of the individual and take into account physical needs,
functional environment, funding and other related issues. The scope and
depth of evaluation skills of the clinician can vary widely and may impact the
wheelchair prescription. The rehabilitation technology supplier must have
extensive specialized knowledge of the products available. Each individual
involved (e.g.: patient, physician, clinicians, caregivers and other health
professionals) have unique attributes such as diverse backgrounds with
rapport of client or education that contribute to the evaluation. Healthcare
professionals who treat clients in remote areas of the United States have
experienced difficulties in obtaining information for appropriate treatment
and assessment.
Outcomes: During this instructional design, telerehabilitation barriers
and limitations will be discussed as well as how to overcome them to
create a telerehabilitation structure. A detailed overview of the two
pronged information technology system used to communicate with the
wheelchair clinics will also be discussed. The first being the internet based
videoconferencing system called ‘clinician workbench’. This system can be
deployed to any location, provided an internet connection is available. The
application also allows clinician to share documents during the consultation,
stream media files (such as video and audio files), share a two-way
interactive whiteboard, and record/archive sessions for later viewing. The
second application is an online portal that provides a gateway into the TR
database. Clinicians and therapists may use the online portal to access their
client’s information from any location through the internet. Device suppliers
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may use the online portal to update additional information about the client,
such as the client’s home and work environment status. Last but not least,
the results of this project will be discussed.

Activity Telemonitor (ATM) for Wheelchair Users:
Changing Behaviors
Evidence-based practice merging scientific-based evidence with clinical
expertise in making clinical decisions is gaining increasing attention in
wheelchair seating and mobility. The scientific-based evidence is usually
collected in laboratory settings or through interviews, observations, and
questionnaires. With the recent advance of mobile electronics, wearable
sensors, and context-aware computing technology, it is possible to collect
real-life data on the well-being and activity of wheelchair users, providing
a means to monitor adherence to rehabilitation regimens and assess
interventions in the natural environment of users.
In this instructional course, we will discuss the design of an Activity
TeleMonitor (ATM) system for wheelchair users and the evaluation with
three wheelchair users in their home and community for two weeks. The
ATM system is comprised of two separate parts: a wheelchair-mounted unit
(WMU) and a stationary unit at a remote host station.
• The WMU incorporates a number of sensors such as accelerometers,
force sensing resistors, tilt sensors, audio sensors, and light sensors
to measure parameters related to wheelchair usage and activity,
safety, and context of use. It provides continuous data collection
and evaluation of multiple activities such as power seating function
usage and vibration exposure, intelligent detection of emergency and
abnormal behaviors, and a cellular connection to a remote host station.
• The stationary unit at the remote host station features a web-based
application which allows clinical professionals to connect with the
WMU and access the incoming data from it. The web-based application
allows clinicians to examine the overall activity profile and changes over
time, including wheelchair occupancy, repositioning activity, mobility,
abnormal activity such as collisions, and estimated social interaction.
A graphic user interface is provided for clinicians or researchers to
initiate on-the-fly requests of modification to the sensor limits and data
transmission.
The ATM system is different from previous datalogging devices as it
combines multi-parameter measurements of wheelchair usage and activity,
online analysis and emergency detection, and a cellular link to a remote
host station in a compact package. Wheelchair users can lead normal lives
while knowing that hazardous usage and emergency conditions will be
detected in time. Moreover, clinical professionals or researchers can be
provided with a great level of information about the interaction between the
user, the wheelchair, and the environment of use – from a natural setting
– thus helping them to make better assessment, optimize prescription, and
evaluate the effectiveness of interventions. The objective real-life data could
potentially supplement information from direct interviews, observations,
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and surveys, and provide insights into the relationship between a user’s
performance within the natural environment and laboratory-based capacity
assessment or training, eventually contributing to evidence-based practice in
wheelchair seating and mobility.

Veterans Affairs Administration Telehealth:
Denver Veterans Affairs Medical Center and the Rocky
Mountain Network Telehealth Rehabilitation

Outcomes:

A needs assessment of specialty services in this Network demonstrated that
there were few specialty rehabilitation services. Specialty rehabilitation
services that were of interest throughout the Rocky Mountain Network
included Amputee, Wheelchair, Traumatic Brain Injury, Speech, and Wound
Care services. Currently we are actively involved in providing specialty
services using telemedicine with high satisfaction among staff and veterans.

The Rocky Mountain Network is a health care network within the Veterans
Health Administration (VHA). The Rocky Mountain Network includes the
states of Colorado, Wyoming, Montana, Utah and parts of Idaho, Nevada,
Kansas, Nebraska, and North Dakota. This is one of the largest geographic
VHA health care networks and one of the most rural. The Physical Medicine
& Rehabilitation staff at the Denver Veterans Affairs Medical Center receives
many consults from within the Rocky Mountain Network for specialty
rehabilitation services. While we provide these services to all patients
within our Network, the patients must travel long distances at a high cost of
time and money.

Problem Statement:

Few specialty rehabilitation services within this large Rocky Mountain
Network. Patients must either travel long distances for these services or go
without the services.

Hypothesis:

The Physical Medicine & Rehabilitation staff at the Denver Veterans Affairs
Medical Center who has the specialty skills can provide these services
throughout the Network by establishing remote specialty clinics using
telemedicine.
Implementation: Development of remote clinics required the following
actions:
• Identification of need
• Identification of expertise and specialty services that can be provided
• Identification of appropriate clinic accommodations, clinic equipment,
and telehealth equipment
• Identification of clinicians at the remote clinic site to educate and
collaborate with in executing the clinic visits
• Identification of the personnel responsible for scheduling
• Create telehealth clinics in the computer for scheduling
• Create telehealth interfacility consults
• Create telehealth note titles and templates within our electronic
medical record
• Establish necessary credentialing and privileging
• Complete baseline training for remote clinicians
Barriers that had to be addressed:
• Telehealth equipment in both clinics
• Appropriate clinic equipment in both clinics
• Trained staff in both clinics
• Appropriate space in both facilities
• Schedule coordination
• Technological problems
• Processes for note writing, encounter completion (workload capture),
and clinic creation for scheduling
• Credentialing and privileging
• Staff resistance including fear of technology, doubts about the quality
of clinical care, concern that the originating site will take over the
remote sites’ clinical practice
• FTEE for new clinical program
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IC 7. Seating Evaluation Techniques and Tools
Michele Gunn, ATP, CRTS

In trying to establish best practice for the Assistive Technology evaluation
process we recognize several methodical steps. Likewise, the provision of
wheelchair seating and mobility interventions also needs to be approached
in a manner that will insure the needs of the individual and all other variables
are considered. Generally these evaluations are broken down into the
following steps: screening of the person’s problems and needs, setting goals,
in-depth evaluation procedures (physical exam, mat assessment), simulation
and clinical trial, development of specifications, funding approval, fittings,
training, final delivery, and follow-up.

References:
1. “Seating Evaluation Techniques and Tools: Pressure Mapping and Seating
2. Simulators”, 1999
3. Mark R. Schmeler, M.S., OTR, ATP and Kelly Waugh, MA, PT

The purpose of this session is to focus on the strategies, techniques, and
tools that can be implemented during the simulation and clinical trial phase
of the evaluation. This is a step that seems to be missing more and more as
the clinical team is pressed from all sides for time. It is however one of the
most important steps in figuring product choice that will work best before
the system is processed and delivered. We see all too many times where a
new system has been put out, the consumer is not satisfied and the provider
refuses to take it back or modify it because “that’s what you wanted”. Even
though this step takes time, in the end it will save time (reduce multiple
visits to the client’s home or clinic to adjust and or modify), money (ordering
additional or different components), and overall client satisfaction if
incorporated at the beginning of the assessment period. This is a part of the
assessment process that allows for documentation in the form of photos or
written report where you can prove to your funding source that their money is
going to be well spent on the seating intervention because it works.
The session is designed to be very hands-on in order to develop or refine
practical skills and knowledge. We will show that the use of simulation and
clinical trials is an extremely important step in the process and provides
benefits to all parties involved. Seating simulators are commonly used tools
during the seating and mobility evaluation however, widespread use is still
sporadic possibly due to cost and availability. There does however exist
commercial seating and mobility products that have multiple adjustable
components that allow them to serve as simulation devices. Manufacturers
have designed these products in such a fashion to address a person’s varying
needs however this also gives the product the ability to serve as a tool for
clinical trial and simulation.
Several types of seating simulators and commercial products will be made
available from the exhibit hall. We hope to have local clients join us. Case
studies will be provided at the beginning of the session for pertinent history.
Break out groups will set up a trial wheelchair for a client that will allow him/
her to meet the goals, needs, and solve the problems that have already been
identified. Pay close attention to how changes to various components affect
posture, pressure, and function. Try to elicit and listen carefully to feedback
provided by the end user and make the necessary adjustments accordingly.
As time permits, we will get back together to discus the outcomes from each
group so we can all see what interventions did and did not work.
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PS-2: Establishing Best Practice in Children’s Seating Assessment
Clare Wright, BSc(Hons)OT, MClinRes (M)
Jackie Casey, BSc(Hons)OT, MScOT, PGCHEP
Alison Porter-Armstrong, BSc(Hons)OT, DPhil

Introduction:

The study purpose was to identify best practice in children’s seating
assessment in the UK and Ireland.

Method:

Between February-May 2007, the research team observed six children’s
seating assessments performed by four therapists at three regional centres
in the UK and Ireland, capturing routine seating assessment practice.
Observed assessment components were recorded on an 83-item checklist
derived from existing published literature. A Delphi technique obtained
opinions on best practice seating assessment from seven expert therapists.
Three rounds of questionnaires were emailed between February-April 2007.
Themes and sub-themes from round one were identified, which determined
the format and content for subsequent rounds. Sub-themes were rated by
respondents on ‘importance’, ‘desirability’ and ‘feasibility’. Consensus of
70% was sought on all rated sub-themes. Observation and Delphi outcomes
were triangulated with findings from the literature.

Results:
Observation:

Only two assessment items (problem identification and goal setting) were
observed on every occasion while all other items occurred 0-5 times.
Standardised assessment methods were not observed.

Delphi:

Themes identified were ‘assessment process’, ‘assessment approach,’ and
‘broader issues’. Consensus was reached on importance and desirability of
‘assessment process’ and ‘assessment approach’ sub-themes.

Conclusion:

Variation in seating assessment practice occurred between regions, yet there
was agreement on theoretical best practice components. This may reflect
the complexity of seating assessment in reality. The need for, and benefits
of, a consistent approach were clearly identified. Future research should
be directed toward developing a best practice assessment tool which links
assessment findings to appropriate seating solutions. 		
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PS-2: Creating a Forum for Planning Sustainable Services
Rosemary Gowran, BSc(Hons)OT, MScOT

Health service delivery systems are constantly being questioned at national
and international levels. The ability to cope with the increasing capacity of
those needing health and social care is being challenged. Developing and
importantly sustaining efficient health service delivery systems that meets
the needs of today and future generations is a complex task. A collective
creative process is required, giving consideration to the changing nature
of services depending on the social, economic, environmental and politic
issues at any given time. To be effective a foundation of solid research
and evaluation is required for sustainable planning. Utilising resources
and developing community awareness is essential for any system to be
sustained. The concept of sustainability and sustainable development means
different things to different people in different contexts. It has become a
catch phase in many different circles, however according to Luke (2005,
p.228) the terms are only paying lip service to systems that are “neither
‘sustainable’ nor ‘developmental’”
Indicators suggest for example, a need to develop a co-ordinated effort for
wheelchair and seating service development.The wheelchair seating and
mobility service delivery system is a complex system to understand, as there
are multifaceted stakeholder influences, which determine the outcomes of
services provision. Appropriate Wheelchair seating and mobility Service
Delivery contributes significantly to the quality of a disabled persons life by
increasing their independence and expanding the range of activities available
to them (DoHC, 1996). However the type of service a person receives
can either enhance or reduce the quality of their lives, with inappropriate
provision being potentially hazardous to the user (Cook & Hussey, 1995,
Audit Commission, 2000). It is widely recognised that service provision
is fragmented, with little collaboration between health service delivery
stakeholders; these include service users and their families, therapists,
service providers, product suppliers, manufacturer, purchasers and policy
makers (Vincent, 1999, European Commission, 1999; Kane, 2000; RESNA,
2000; Audit Commission, 2000; Winchcombe, 2003; Salt, 2003). This is
one core area that continues to be highlighted which requires systematic
integration, including education and training, service delivery, tracking
of devices, recycling and refurbishment of technology in order to provide
a sustainable service delivery system that meets the needs of disabled
individuals.
Service delivery systems appear chaotic with the complexity of human
interactions, environmental challenges and socio-cultural traditions on
which they are based. A flexible framework is required which incorporates a
community of individuals who understand each other to enable collaborative
working in the ever-changing health service. A prerequisite to developing
any sustainable system is the willingness of this community of individuals or
stakeholders to cultivate, integrate and apply their knowledge collectively
while understanding, accepting and managing differences (Reitan, 2005). To
flourish over time the stakeholders involved in the service need to constantly
work to make improvements to ensure best practice. To do this those
involved in the service need to understand each other, and recognise that
their roles within the service are connected. They need to work together to
find ways to meet their combined needs so that the service can continue to
improve. This is what Hart (1998, p.19) describes as ‘creating a sustainable
community’. Kronenberg, Algado and Pollard (2005) suggest that ‘borders’
exists between stakeholders, which can be renegotiated to develop services
however complex. Change is difficult, as it requires individual reflection and
realism within the chaos of the system. This reasoning is based on politics,
people’s capacity and power to construct their own destiny (Kronenberg,
Algado and Pollard, 2005).
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There is a call for ‘community led solutions’, which embrace a bottom
up approach, while recognising the realities of bureaucratic structures
without being stilted by them (Whiteford & Wright St Clair, 2004). The
notion of stakeholder-centred practice will be introduced which requires an
emancipatory approach to liberate stakeholders in identifying their roles
positively while taking into account issues of conflict and collaboration,
power, strategic motivation and social responsibility that exists (Kronenberg,
Algado and Pollard, 2005; Gowran, 2004). Berwick (2004, p.18) suggest that
fundamental revolutionary change requires “a network of human interactions
to drive it” … thinking positively, avoiding blame and maintaining hope.
This workshop will briefly present a review of the literature as part of an
ethnographic doctoral study (funded by the Irish Health Research Board)
and provide an opportunity for workshop participants to reflect on their
current position within the Wheelchair seating and mobility services. The
workshop is interested in facilitating creative open dialogue among the
International Seating Symposium participants based on the conference
theme ‘Creativity Still Abounds’ for achieving sustainable wheelchair seating
and mobility service delivery through reflection on personal beliefs and
intrinsic motivation to provide equitable, person-centred, quality accountable
service that advocates health and well being for the end user. The workshop
acknowledges the political dimensions of building a sustainable seating
and mobility service delivery community through facilitating the active
participation of all stakeholders. It introduces the political premise that
stakeholders have the capacity and power to construct the service that best
meets their needs.
1. Audit Commission., 2000. Fully Equipped, The provision of equipment to
older or disabled people by NHS and social services in England and Wales briefing. UK: Audit Commission Publications
2. Berwick,D. (2004) Escape Fire. San Francisco: Jossey-Bass.
3. Cook, A.M. and Hussey, S.M., 1995. Assistive Technologies, Principles and
Practices. St.Louis: Mosby.
4. Department of Health & Children (1996) A Strategy for Equality- Report
of the Commission on the Status of People with Disabilities. Dublin:
Government Publications Office
5. European Commission, EUSTAT.,1999. Assistive Technology Education for
End- Users, Guidelines for Trainers. 1-94. www.siva.it/research/eustat/
eustguen.html. (Accessed March 2004)
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Andover MA: Sustainable Measures.
8. Kane (now Gowran) R.J., 2000. A Descriptive Overview of Wheelchair
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Limited.
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PS-2: The Benefits of the FEW for the Many
Deborah Pucci, PT, MPT, ATP

In the past few years, there have been continued decreases in funding
from 3rd party payers for seating and mobility equipment as well as for
service delivery programs and clinics. It has become increasingly important
for evaluators and providers of assistive technology to demonstrate the
effectiveness of both assistive technology devices themselves and service
delivery programs. The FEW is an outcome measure aimed at providing such
outcomes. This paper presentation will focus on the experience and results
of a trial implementation of the FEW as an outcome measurement tool in a
clinical setting at the Wheelchair and Seating Clinic at The Rehabilitation
Institute of Chicago. Three individuals have taken part in the first part of the
FEW to ensure that the tool is realistic to use in this clinical setting. The
results of the overall sample will be based on use with 35 individuals at the
clinic.

25 th International Seating Symposium • March 12-14, 2009

73

74

25 th International Seating Symposium • March 12-14, 2009

PS-2: The Meaning of Assistive Technology Use
Janice Miller Polgar, BSc OT, MAOT, PhD

“Meaning is at least as powerful an influence as skill in determining whether
a device will be incorporated by an individual as a useful tool or discarded as
excess baggage” (Spencer Cole, 1998, p. 89).

Introduction
This paper presents themes from a phenomenological study of the meaning
and use of assistive technology (AT). These themes were derived from data
from a larger study investigating the use of AT when accomplishing daily
occupations. The impetus for this analysis was the desire to understand the
meaning attributed to AT use and its influence on device acceptance and
integration into daily occupations.
Device abandonment is an issue that has significant costs, both financial and
social. The most recent data available indicate that the Ontario Assistive
Devices Program, which covers about 75% of the cost of select AT devices,
cost taxpayers $214 million (Ontario Auditor General, 2003). If a conservative
estimate of device abandonment of 15% is used, that translates into $32
million of taxpayers’ money wasted.
Methods: A phenomenological study was completed involving indepth,
face-to-face interviews with individual participants who were asked about
the AT they used, the various ways they completed daily occupations and
influences on their choice of AT. All participants were at least 18 years of age
and used AT for a minimum of 18 months, on a daily basis. Participants with
both congenital and acquired disabilities as well as progressive and nonprogressive disabilities were included.
The following research questions guided the main study: 1) What is the
participants’ experience of assistive technology use? and 2) How do
participants choose to complete their daily activities? Data were collected in
two groups, with the first group comprising individuals with non-progressive,
acquired disabilities, primarily and the second group comprising individuals
with progressive, acquired disabilities. The interviews were transcribed
verbatim, with filler words (e.g., um, ah) removed for ease of reading.
Interviews were coded individually initially and then reviewed by the
research team. Themes and sub-themes were identified and defined through
consensus.

Results
Seventeen individuals participated in the study: 9 men and 8 women. Their
ages ranged from 18-71 years. The time from onset of disability ranged
from 3-36 years. The participants had the following diagnoses: quadriplegia
resulting from SCI (n = 4), multiple sclerosis (n = 6), ABI (n = 1), muscular
dystrophy (n = 1), Parkinson’s Disease (n = 2), MVA (n = 1), osteoarthritis (n =
1), and bi-lateral optic atrophy (n = 1).
Two main themes related to the meaning of assistive technology use
were identified: technology as an enabler and technology as a visible
sign of disability. Sub-themes of technology as an enabler include: 1) It’s
a workhorse, 2) Key to satisfaction with occupational performance, and
3) levels the playing field. Sub-themes of technology as a visible sign of
disability include: 1) technology use leads to physical decline, 2) avoidance of
technology use; avoidance of occupation and 3) stigma.
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Technology as an Enabler:
It’s a workhorse: Participants who had used technology over a long period of
time viewed it as a tool, something they worked hard and demanded specific
performance. “I go through chairs very quickly...I work them very hard.”
Key to satisfaction with occupational performance: Many of the participants
indicated that AT made their lives easier. They could not engage in
occupation without AT. Some developed their own to ease specific
occupations.
Levels the playing field: This theme most commonly referred to computer
access technology paired with online activities. “We are all given the exact
same abilities in the digital environment.”

Technology as a Visible Sign of Disability:
Too much technology use leads to physical decline: Participants frequently
indicated that if they had the ability to complete occupations independently,
without technology, they would do so. Further, technology such as power
mobility was shunned as it was considered to lead to loss of physical
function.
Avoidance of technology: avoidance of occupation: Participants who were
less accustomed to AT use tended to avoid its use, which makes participation
in occupation difficult, or in some cases, resulted in avoidance of certain
occupations altogether.
Stigma: AT that was viewed as a sign of disability was avoided where
possible. Alternatively, some participants who were dependent on AT for
function (often mobility) indicated that the AT reinforced others’ perceptions
of the ability of the person with a disability.

Discussion
The themes of technology as an enabler or alternatively, as a barrier are
not surprising to anyone who is involved in this area. They do reinforce,
though, the importance of discussing the meaning of technology with clients
during the selection process and involving potential users in both the AT
development process and policy development.
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PS-2: The Effect of Visual Information in the Appropriate Use of Seating Systems
Mary McCormick

The objective of this trial was to establish the effectiveness of a written
leaflet in helping parents to remember information given to them on
the supply of a new seating system. Studies have shown handing an
information leaflet to the family members during the first interview improved
comprehension and improve chances of effective treatment. A leaflet was
devised with information on how to use the various functions of the chair and
how to correctly position the client in the chair. Half the population sample
were given a verbal explanation and an information leaflet and half were just
given the information verbally at the supply appointment. A mixed method
research design was employed with the use of a validated measurement
instrument with telephone interviews to test the effectiveness of the
information leaflet.
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PS-2: Postural Control System Users Manual
Anna Vouldakis, BDes

A need arose within our Positioning and Mobility Team (PMT) at Sunny Hill
Health Centre for Children, Vancouver BC, for a client education document
regarding the use and care of custom postural control systems. Clients who
are seen by the PMT range in age from 0-19. They most frequently present
with a neuromotor disability and use a range of mobility equipment including
high low bases, strollers, manual and power wheelchairs. Frequently a
custom postural control system (also referred to as a “seating system”) is
prescribed and mounted onto the mobility base.

A variety of components and fabrics are used to fabricate an individual
seating system and no single document identified components and how to
care for them. Thus a Postural Control System Users Manual was developed
using line drawings and bulleted text under three main categories of
“caution”, “cleaning” and “contact your therapist if:”. Several features such
as personal identification and tick boxes allow personal customization of the
document. Development of the document took almost one year and included
feedback from individual members on the PMT, client feedback and requests
for permission to use copyright diagrams and logos from manufactures. This
presentation aims to give a snapshot of the Postural Control System Users
Manual in use.

Sample Pages:
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IC 8. Manual Wheelchair Configuration and Training: An Update on the Evidence
Carmen DiGiovine, PhD, ATP, RET
Tina Roesler, PT, MS, ABDA (M)
Theresa Berner, OTR/L, ATP

INTRODUCTION
In the past few years, there has been an abundance of evidence that is
related to manual wheelchair selection, set-up, and consumer training.
While there are many accessible documents that summarize and give
recommendations as part of the evidence-based practice (EBP) process,
we must constantly update our database and remain current by reviewing
new studies as they are published. In order to meet the needs of persons
with a disability, knowledge translation must occur from the research arena,
through the experience and skills of the rehabilitation professional, directly
to the client 1, 2.

In 2005, The Consortium for Spinal Cord Medicine published Preservation
of Upper Limb Function Following Spinal Cord Injury: A Clinical Practice
Guideline for Health-Care Professionals 3. It is an excellent document that
systematically compiled the current research, produced guidance based on
evidence-based practice, and provided access to a multitude of clinically
relevant studies. The guidelines are an excellent example of knowledge
translation, given that the results utilize the skills and experience of the
rehabilitation professional and are directly applicable to the individual who
uses a manual wheelchair. However, numerous peer reviewed articles and
reports have been published since that systematic review of the literature
was performed. The most recent articles listed in the guidelines are from
2003. Since then, there have been a variety of studies that provide further
insight into the appropriate configuration of manual wheelchairs and training
for a person who uses a manual wheelchair. Therefore, the goal is to apply
evidence-based practice with a focus on the external evidence, specifically
the scientific literature, to address the problems associated with upper limb
pain and injury.

FRAMEWORK
The process utilized in collecting and reviewing the scientific literature is
similar to the framework described by Sackett, et al. and re-printed below1,
specifically steps 1-3.
1.		 Convert [the] information needs into answerable questions
2. Track down, with maximum efficiency, the best evidence with which 							
			 to answer them (whether from the clinical examination, the diagnostic 					
			 laboratory, from research evidence or other sources).
3. Critically appraise that evidence for its validity (closeness to the truth) and
			 usefulness (clinical applicability)
4. Apply the results of this appraisal in our clinical practice
5. Evaluate our performance.
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Questions were developed based on the Guideline3 recommendations that
are most closely associated with manual wheelchair propulsion.
• Ergonomic – recommendations 3-5.
• Equipment Selection, Training, and Environmental Adaptations 			 recommendations 6-11 and 14.
• Exercise – recommendations 17 and 18.
Furthermore, questions were developed in areas of interest to the authors
based on their own clinical experience. These include walking speed,
outcome measures and wheelchair skills training. An update alerting service
for PubMed (http://pubcrawler.gen.tcd.ie) was utilized to provide daily
updates via email on any journal articles that matched a keyword search for
“wheelchair”. From this search, as well as the authors’ input on relevant
conference proceedings, the authors reviewed over 100 citations. Based
on the authors’ review of the articles, 57 journal articles were selected due
to their usefulness (clinical applicability) and categorized based on their
applicability to the specified questions. It is important to note, that for
efficiency purposes and to demonstrate real-world applications, a rigorous
and systematic methodology was not implemented when performing
the literature search or review. The results of the review process and
categorization are listed below.
• ERGONOMICS
			 – Minimize the frequency of repetitive upper limb tasks4-6
			 – Minimize the force to complete upper limb tasks7-11
			 – Minimize extreme or potentially injurious positions at all joints8, 10
• EQUIPMENT SELECTION, TRIANING, AND ENVIRONMENTAL
			 ADAPTATIONS
			 – Equipment Selection
• Pros and cons of changing to a power wheelchair12-15
• High strength fully customizable wheelchair made of the lightest
			 material12, 16-27
• Rear axle horizontal placement28, 29
• Other24, 25, 30, 31
			 – Training
• Use long smooth strokes that limit high impacts on the pushrim32, 33
• Allow the hand to drift down naturally keeping it below the pushrim.
• Promote an appropriate seated posture and stabilization.
• Other – Wheelies34, 35; Education for the clinician36, 37; General38, 39
			 – Environmental Adaptations
• Complete a thorough assessment of the patient’s environment, obtain the
			 appropriate equipment, and complete modifications to the home40-46
• EXERCISE –  Health and wellness47-50
• OUTCOMES – Outcome Measures51-55
• GAIT – Walking Speed56, 57

SUMMARY
The role of evidence-based practice within the service delivery process is
increasing due to demand from consumers, 3rd party payers, government
agencies and professionals working within the field of seating and wheeled
mobility. We have demonstrated the application of external evidence,
specifically clinically relevant scientific literature, in providing an update
on the Preservation of Upper Limb Function Following Spinal Cord Injury:
A Clinical Practice Guideline for Health-Care Professionals 3. Finally, we
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have demonstrated the process necessary to incorporate evidence-based
practice into clinical practice. The clinically relevant literature review within
the evidence-based practice framework provide rehabilitation professionals
further guidance on how to improve the services they provide to individuals
with a disabilities.
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IC 9. Kinesiological and neurological implications related to seating and positioning
Teresa Plummer, MSOT, OTR, ATP
Amber Yampolski, PT, MPT

Vision, Perception and its Relationship to Movement
Introduction:
As children develop their visual system and the inherent structures that
support the visual system, they also develop their ability to move in space.
Nawrot (2003) finds that motion and depth are invariably linked and relate to
the neural processing of functional mobility. For children who do not exhibit
independent mobility their visual development and subsequent perceptual
and cognitive development may be hindered. This may preclude a child
from developing the necessary skills to move about their environment with
adapted devices such as wheelchairs. Understanding the inter-relatedness
of vision and mobility is helpful information in the process and selection of
appropriate mobility devices.

Activity Performance:

Research indicates that self-produced mobility has an important impact on
a child’s psychosocial and cognitive development (Dietz , Swinth & White,
2002; Nilsson & Nyberg, 1999 ; Tefft, Guerette, & Furumasu, 1999). Without
mobility, children may exhibit depressed motivation, apathy and a lack of
initiation. (Beckwith as cited in Staincliffe, 2003) Restricting mobility may
affect the child’s interest and ability to communicate, participate in social
and leisure activities, and create diminished self-efficacy. If vision and
independent mobility are extrinsically linked, it requires that we understand
the specific visual skills that may be requisite to independent augmented
mobility.

Visual development in children and related pathology

The fovea provides sharp vision reach adult levels only after four years of
age, paralleling the development of visual acuity. (Neuringer & Jeffrey, 2003,
p. S91). Vernier acuity, the ability to detect small changes in position and
alignment matures rapidly in the first 6 months and maintains a slower rate
over many years. Stereoacutiy is critical for depth perception and reaches
nearly adult-like sterioacuity by 6 or 7 months of age (Neuringer & Jeffrey,
2003).
Prechtl, Cioni, Einspieler, Bos and Ferrari (2001) in studying blind infants
determined several characteristics of visual motor delays. Developmental
delays of blind infants were not apparent until the beginning of the third
month, suggesting a “delay in vestibular function due to the lack of visual
calibration of the labyrinthine functions” (Prechtl, Cioni, Einspieler, Bos
and Ferrari, 2001, p. 199). Further, blind infants displayed saccadic eye
movements when items were placed in their hand, suggesting that this
orienting response is built in rather than dependent upon sight. All infants
in the study showed motoric delays especially in postural stability. Kaldy &
Kovacs (2003) found that development of the primary visual cortex occurs
over the course of many years in children and is not an adult-like state until
14 years of age.

source of perceptual learning. During the first year of life and its concomitant
opportunities to explore objects, children learn to interact with their bodies,
the environment, and learn how their actions affect changes. Through haptic
perception, an infant learns to recognize common objects, gain information
of texture, weight and spatial orientation. When a child first engages in
manipulation of a joystick as is present on a power wheelchair, the child
may explore the texture, the shape, the movement of the joystick prior to
displaying an ability to recognize the function of the joystick in relation to the
mobility of the chair.
Perceptual awareness and spatial localization through the use of vision and
haptic exploration develops at an early age. The first goal directed reaching
movement occurs during the time of successful grasp, approximately at 3- 6
months of age. This reaching activity is accompanied by the first directionspecific postural movement. This has significant impact on the relationship
between vision, hand function and postural control. This period of transition,
6 months, is marked by an infant’s ability to sit independently, visually
track objects and manipulate objects using haptic perception (Henderson
& Pehoski, 2006). “Due to visual projection to the cerebellar vermis and
cortex it could be assumed that a lack of input leads to a delay in cerebellar
control of balance in the sitting position and hence leads to a very prolonged
period of instability, expressed as ataxia” (Pretchl, et al., 2001, p. 200). In
conclusion, their findings provide evidence that vision or the lack thereof,
greatly impairs motor development. Vision provides information to the
proprioceptive and vestibular system, and thereby results in motor delay
(Pretchl. et al., 2001).

Specific disorders that affect visual development

Preterm infants less with very low birth weight are at a high risk of
developmental deficits and visual deficits. Very low birth weight babies are at
high risk because of the increased prevalence of retinopathy of prematurity,
intraventicular hemorrhage, and periventricular leukomalacia (Mirabella, et
al., 2006). One area of the brain that is particularly vulnerable at this time is
the primary visual pathway, from the retina to the cortex. During this prenatal
and neonatal time period the visual system undergoes significant growth
(Mirabella, et al., 2006).

Environmental conditions that affect visual
development

The processes essential for neurosensory development of the visual system
occur during the time of neural plasticity, which is the later part of the third
tri-mester and throughout the first 2 to 3 years of life (Gaven, 2004).Specific
factors that interfere with activity-driven processes (exogenous) of visual
development include: “Intense direct light, lack of objects, lack of attention,
lack of change in environment- habitation and lack of interest, lack of
movement, total darkness or absence of adequate light when awake” (Gaven,
2004).

Neonates and infants gain much information about objects by orally
interacting with these objects. At 2 and 3 months of age spontaneous
interaction with a new object begins with oral contact (Henderson &
Pehoski, 2006). As the infant develops, the hands become the primary
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A few related terms

“High-level vision involves processes such as object recognition, selective
attention and visumotor action, at the interface of perception and cognition”
(Vecera & Rizzo, 2003, p. 575). Attentional processes are required to select
the most relevant stimuli and disregard the non-pertinent information.
Selective attention occurs in conjunction with the visual system to allow
visual fixation to attend to the target. Visual perception occurs is the result
of synthesizing a stimulus, and leads to construction of visual representation
which is used to navigate, identify and recognize objects in space. (Ganis,
Thompson, Mast, & Kosslyn, 2003). Smooth pursuit eye movements
are those that allow the eye to follow a moving target, with or without
accompanying body in space movements. The goals of the pursuit system
are to keep the retinal target image by matching the target velocity with eye
velocity in space (Fukushima, Akao, Kurkin, Kaneko, & Fukushima, 2006).
Smooth pursuit eye movements are dependent upon vestibular input.
Vision and mobility: Is there a relationship?
The perception of motion and depth is critical to ambulating successfully
(Nawrot, 2003). Depth and motion are invariably linked in the repertoire of
visual experiences. Motion parallax, a type of depth from motion, is produced
when an individual moves through the environment. As the individual moves
through the environment the objects within the environment move in relation
to the individual and in relationship to other objects. The visual system
reconciles these movements to provide important information about spatial
relations (Nawrot, 2003). These essential visual skills lead to successful
power wheelchair mobility and may require opportunities of experiencing a
power mobility device over a period in order to develop the necessary visual
perceptual skills for accurate navigation of a power device.
Development of visual processing
The development of visual processing and its relationship to movement
reveals an inseparable correlation. Much of the infant’s movement is
influenced by their vision. There is evidence that the visual system is
superior to the tactile system in providing information about the environment
for the preschool child (Ruff, 1980). “The amount of information that an
infant can acquire from moving objects depends, in part, with his ability to
follow objects” (Ruff, 1980, page 983). Visual skills serve as a necessary
precondition for learning. Specifically, information from objects in motion
helps to specify the objective structure and facilitates recognition of the
object. To obtain information about the shape, texture, size and relative
position of objects the infant can either observe the object moving through
space or the infant can move in relationship to the object. “Self-produced
transformations have an advantage in that motion that can be initiated and
controlled expressly for the purpose of gathering information; watching
an object over whose motions the observer has no control leads to less
efficient learning” (Ruff, 1980, page 985). Therefore, self-initiated movement
provides accelerated learning for the visual and perceptual system. Initially,
this self-produced movement is limited to head and body movement. Later,
the infant reaches, grasps, moves and manipulates objects. This manipulation
allows the infant to obtain tactile and kinesthetic input about the object its
structure and later its function.
There is a significant relationship between vision, movement and the
vestibular system. “Vestibular information is indispensable for the control of
the eyes, head or whole body through various vestibular reflexes. In addition,
many cognitive functions rely on vestibular input, for appropriate behavior
in three-dimensional space such as perception of self-movement, spatial
perception and memory, visual spatial constancy, and visual object motion
perception” (Fukushima, Akao, Kurkin, Kaneko, & Fukushima, 2006, p. 2).
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Neurological Function / Dysfunction

Many of the children requiring mobility devices experience neurological
deficits due to prematurity. Preterm infants have higher rates of abnormal
growth, illness and specific neuromotor problems (de Groot, Hopkins, &
Touwen, 1995). Neuormotor problems are caused by muscle imbalance
between active and passive muscle tone (Monterosso, Kristjanson &
Cole, 2002). Upon exposure to the external world, various physiological
and environmental factors influence the infants muscle tone and are
important considerations for seating and positioning. These factors
include neuromuscular immaturity, caudocephalic direction of neurologic
development and extended periods of prone positioning (Monterosso,
Kristjanson & Cole, 2002). Due to the inability of the preterm infants to
change positions, muscle imbalances develop due to the more favorable
environment for extensor muscle than for that of flexor muscle groups. This
is also true for infants who may have normal neurological conditions at
birth. Restricted mobility associated with both supine and prone position
may result in abnormal muscle tone, thus affecting mobility and posture
(Georgieff, Hoffman-Williamson, Spundgen, Borian, & Bernbaum, 1983).
Muscle tone increases in a caudocephalic direction, with flexor muscles
developing later than the extensor muscles, until 40 weeks, at which time
they equalize (Monterosso, Kristjanson & Cole, 2002). Therefore, it can be
asserted that preterm infants are at risk of developing muscle imbalances
that affect their posture, tone and motor control. It is essential that these
concepts be considered in seating and mobility devices for children born
pretermly.
Several authors postulate that predominant extensor tone and positioning
practices may contribute to the development of abnormal postures. More
specifically, the upper extremity posture may assume scapular elevation and
adduction / retraction resulting to an infant’s inability to bring their hands to
mid-line for visual identification (Montfort & Case-Smith, 1997). Furthermore,
scapular retraction may interfere with a child’s ability to sit unsupported,
crawl, reach for objects, bear weight on the forearms and hands, and
manipulate objects (Georgieff & Bernbaum, 1986). In the lower extremities,
flattened postures may result in pelvic elevation, abduction of the hips and
excessive external rotation of the hips (Monterosso, Kristjanson & Cole,
2002).
Tone
Abnormal tone is associated with many childhood motor disorders and is
important to consider in seating and mobility. These disorders result from
injury to the cortex, basal ganglia, thalamus, cerebellum, brainstem, central
white matter, or the spinal cord (Sanger, Delgado, Gaebler-Spira, Hallet
& Mink, 2003). Tone is defined as resistance to passive stretch while the
client is attempting to maintain a relaxed state of activity (Sanger, et al.,
2003). Whereas, spasticity is velocity-dependent resistance of a muscle to
externally applied stretch. Spasticity can vary depending upon positioning,
surface contact, noxious stimuli, emotional state and pain (Sanger, et al.,
2003). Additionally, there is empirical evidence to suggest that sensory
systems may be abnormal in children with motor disorders. These sensory
deficits may include proprioception and tactile sensations. Both tone and
sensation have an important impact on seating, movement and positioning,
suggesting that the seating and mobility profession develop greater
understanding of these elements.

25 th International Seating Symposium • March 12-14, 2009

References
1.
2.
3.
4.
5.
6.
7.

8.
9.
10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Barton, J., & Rizzo, M. (2003). Vision and the brain. Part I, Neurologic
Clinics of North America. ix-xi.
Barton, J., & Rizzo, M. (2003). Vision and the brain. Part II, Neurologic
Clinics of North America. ix-xi.
Bear, M., Connors, B. & Paradiso, M. (2007). Neuroscience: Exploring
the brain.
Lippincott Williams and Wilkins, Philadelphia.
De Groot, L., Hopkins, B., & Touwen, B. (1995). Muscle power, sitting
unsupported and trunk rotation in pre-term infants. Early Human
Development, 43, 37-46.
Deitz, J., Swinth, Y., & White, O. (2002) Powered Mobility and
Preschoolers with complex developmental delays. American Journal of
Occupational Therapy. 56, 86-96.
Fukushima, J., Akao, T., Kurkin, S., Kaneko, C. & Fukushima, K., (2006).
The vestibular-related frontal cortex and its role in smooth-pursuit eye
movements and vestibular-pursuit interactions. Journal of Vestibular
Research, 16, pps. 1-22.
Galaburda, A., & Duchaine, B., (2003). Developmental disorders of
vision. Neuroclinics of North America. 21. pps. 687-707.
Ganis, G., Thompson, W., Mast, F., & Kosslyn, S., (2003). Visual imagery
in cerebral visual dysfunction. Neuroclinics of North America. 21, pps.
631-646.
Gaven, S., (2004). Early neurosensory visual development of the fetus
and newborn. Clinics in Perinatology. 31, pages 199-216.
Georgieff, M., & Berbbaum, J.C. (1986). Abnormal shoulder girdle
muscle tone in premature infants during their first 18 months of life.
Pediatrics, 77, 664-669.
Georgieff, M., Hoffman-Williamson, M., Spungen, L., Borian, F., &
Bernbaum, J.C. (1983). Early evaluation of muscle tone: A predictor of
developmental outcomes in preterm infants. Pediatric Research, 17,
363.
Hack, M., Klein, N.K., & Taylor, H.G. (1995). Long-term developmental
outcomes of low birth weight infants. The Future of Children, 5, 176196.
Heidelise, A., Duffy, F., McAnulty, G., Rivkin, M., Vajapeyam, S.,
Warfield, S., Huppie, P., Butler, S., Conneman, N., Fishcer, C., &
Eichenwald, E., (2004). Early experience alters brain function and
structure. Pediatrics. Vol. 113, No. 4., pps. 846- 853).
Henderson, A., & Pehoski, C., (2006). Hand Functions in the Child:
Foundations for Remediation, 2nd edition. Mosby, Elsevier. St. Louis,
Missouri.
Kaldy, Z., & Kovacs, I., (2003) Visual context integration is not fully
developed in 4-year-old children. Vol 32., pps. 657-666.
Lewis, T., & Maurer, D., (2004). Multiple sensitive periods in human
visual development: Evidence from visually deprived children. Wiley
Periodicals, Inc.
Lotto, R. B. (2004) Visual Development: Experience puts the colour in
life. Current Biology. Vol. 14.
MacKay, T.L., Jakobson, L.S., Ellemberg, D., Lewis, T.L., Maurer, D., &
Casiro, O. (2005) Deficits in the processing of local and global motion in
very low birthweight children. Neuropsychologia, 1738-1748.
Mirabella, G., Kjaer, P., Norcia, A., Good, W., Madan, A., . (2006). Visual
development in very low birth weight infants. Pediatric Research, Vol
60. No. 4.
Monterosso, L., & Kristjanson, L. (2002). Neuromotor development and
the physiologic effects of positioning in very low birth weight infants.
JOGGN, 31. 138-146.
Montfort, K., & Case-Smith J. (1991). The effects of a neonatal
positioner on scapular retraction. American Journal of Occupational
Therapy, 51, 378-384.
Murphy, K., Beston, B., Boley, P., & Jones, D. (2004). Development
of human visual cortex: A balance between excitatory and inhibitory
plasticity mechanisms. Wiley Periodicals.
Nawrot, M. (2003). Disorders of motion and depth. Neurologic Clinics of

25 th International Seating Symposium • March 12-14, 2009

North America, 609-629.
25. Neuringer, M., & Jeffrey, B., (2003). Visual Development: Neural basis
and new assessment methods. Journal of Pediatrics. Vol 1 (43). Pps.
S87-S95.
26. Nilsson, L., & Nyberg, P. (2003). Driving to Learn: A new concept for
training children with profound cognitive disabilities in a powered
wheelchair. American Journal of Occupational Therapy, 57, 229-233.
27. Prechtl, H., Cioni, G., Einspieler. C., Bos, A., & Ferrari, F., (2001).
Role of vision on early motor development: lessons from the blind.
Developmental Medicine & Child Neurology. 43. pps. 198-201.
28. Ruff, H.A. (1980). The development of perception and recognition of
objects. Child Development, 51: 981-992.
29. Sale, A., Putignano, E., Cancedda, L., Landi, S., Cirulli, F., Beradi, N.,
& Maffei, L., (2004). Enriched environment and acceleration of visual
system development. Neuropharmacology. 47. pps. 649-660.
30. Sanger, T., Delgado, M., Gaebler-Spira, Hallett, M., & Mink, J.(2003).
Classification and definition of disorders causing hypertonia in
childhood. Pediatrics. 111, e89-e97.
31. Scheiman, M. (2002). Understanding and Managing Vision Deficits:
A guide for Occupational Therapists, 2nd edition. Slack Incorporated.
Thorofare, N.J.
32. Stancliffe, S. (2003). Wheelchair services and providers: discriminating
against disabled children? International Journal of Therapy and
Rehabilitation. Vol. 10. No 4.
33. Vecera, S., Rizzo, M., (2003). Spatial attention: normal processes and
their breakdown. Neurologic Clinics of North America. 21, pps. 575-607.

87

88

25 th International Seating Symposium • March 12-14, 2009

IC 10. Medicare, Medicaid, Private Insurance and the things you may not know Not Know
Gerry Dickerson, ATP, CRTS
Darren Jernigen

MEDICAID
MEDICAID’S STATUTORY PURPOSE
Medicaid’s purpose is clearly stated and backed up:
• “to furnish rehabilitation and other services to help such families and
individuals attain or retain capability for independence or self care.” 42 U.S.C.
§ 1396 (2)
• the primary goal of Medicaid is to provide medical assistance to persons in
need and to furnish them with rehabilitation and other services to help them
“attain or retain capability for independence or self-care.” Meyers v. Reagan,
776 F.2d 241, 243 (8th Cir. 1985)
• The Medicaid Act requires that each state medical assistance program be
administered in the “best interest of the recipients.” 42 U.S.C.§1396a(a)(19).
• Given the remedial nature of this legislation, both the Act and its
implementing regulations must be liberally construed in favor of Medicaid
beneficiaries seeking medically necessary health care. Cristy v. Ibarra, 826
P.2d. 361 (Court of Appeals, Co. 1991).
EQUAL PROTECTION
• Estaban v Cook, 77 F. Supp. 2d 1256 (S.D.Fla. 1999). Florida Medicaid’s
cost cap of $582 for wheelchairs effectively denied both motorized and
customized mobility devices to Medicaid recipients over age 21 and thus
failed to comply with HCF”’s policy on DME coverage as the cap was absolute
and there were no procedures for requesting an exception. The exclusion
was unreasonable because it was based solely on age (over 21) rather then
medical necessity, and did not comport with the purpose of the Medicaid “ct
which is to help individuals “attain or retain capacity for independence and
self-care.“
• Fred C. v Texas, 988 F. Supp. 1032 (W.D. Tex. 1997), aff’d 167 F.3d 537
(5th Cir. 1998). Denial of coverage for ACDs for beneficiaries over the age
of 21 is irrational in light of purpose of the Medicaid Act, which is to help
individuals attain the capability for independence and self-sufficiency. State
may not deny treatment solely based upon age as there is no rational basis
for distinguishing between those over and under 21.
• Hunter v Chiles, 944 F. Supp. 914 (S.D.Fla.1996). Adults sought ACDs which
state conceded it would cover for child if unavailable from other sources.
Citing Salgado, court held that “Medicaid funding cannot be denied on the
basis of age.” Age as sole criterion is wholly unrelated to medical necessity
and is unreasonable.
REASONABLE PROMPTNESS PROVISION
The Medicaid Act requires that a state plan for medical assistance:
• “must . . . provide that all individuals wishing to make application for
medical assistance under the plan shall have opportunity to do so, and that
such assistance shall be furnished with reasonable promptness to all eligible
individuals.” 42 U.S.C. § 1396a(a)(8).
• Federal regulations implementing this provision require that a state
Medicaid agency must “furnish Medicaid promptly to recipients without
delay caused by the agency’s administrative procedures” and “continue to
furnish Medicaid regularly to all eligible individuals until they are found to be
ineligible.” 42 C.F.R. § 435.930
EQUAL ACCESS PROVISION
The equal access to care provision of the Medicaid Act, 42 U.S.C. § 1396a,
states that:
• 1396a(a)(2) – requires that the state plan ensure that there is an
equalization of services provided and that the lack of adequate funds from
local sources will not result in lowering the amount, duration, scope or
quality of care and services available under the plan.
• 1396a(a)(30) – requires that the state medical assistance plan enlist
enough resources and providers so that the care and services provided under
the plan are at least equal to the care and services available to the general
population in the geographic area.
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AMOUNT, DURATION, AND SCOPE RULE
• Each Service Must Be Sufficient in Amount, Duration and Scope to
Reasonably Achieve Its Purpose. 42 C.F.R. § 440.230(b)
• The Medicaid Agency May Not Arbitrarily Deny or Reduce the Amount,
Duration, or Scope of a Required Service To an Otherwise Eligible Beneficiary
Solely Because of the Diagnosis, Type of Illness, or Condition. 42 C.F.R.
§ 440.230 (c)
DUE PROCESS PROTECTIONS FOR MEDICAID BENEFICIARIES
• The United States Constitution and the federal Medicaid Act protect
Medicaid beneficiaries seeking Medicaid services. See, Goldberg v. Kelly, 397
U.S. 254 (1970); 42 U.S.C. § 1396a(a)(3); 42 C.F.R. § 431.200-.250; and 42
C.F.R. § 435.911-.920.
• Beneficiaries must have their request for services acted upon in a
reasonably prompt manner. 42 U.S.C. § 1396a(a)(8); 42 CFR § 435.930
• Notice of denials of eligibility or services must include the reasons for the
action, the specific regulation supporting the action, and an explanation of
the person’s right to request a hearing. 42 C.F.R. § 435.912
• Beneficiaries have a right to a timely in-person fair hearing as opposed
to a telephone fair hearing. See, Mikel v. Gourley, No. 76-881C(1) (E.D. Mo.,
1990), appeal dismissed, 951 F.2d 166 (8th Cir. 1991).
ENTITLEMENT
In a typical case, the United States Court of Appeals for the Ninth Circuit,
in San Francisco, said in March that Medicaid recipients could not enforce
the provision of the Medicaid law that promises them “equal access” to care
and services. In establishing this guarantee, the court said, “Congress did not
unambiguously create an individually enforceable right.”
SUPREMACY CLAUSE
Under the Supremacy Clause, everyone must follow federal law in the face
of conflicting state law. It has long been established that “a state statute
is void to the extent that it actually conflicts with a valid federal statute”
and that a conflict will be found either where compliance with both federal
and state law is impossible or where the state law stands as an obstacle
to the accomplishment and execution of the full purposes and objectives of
Congress. Edgar v. Mite Corp., 457 U.S. 624, 631 (1982). Similarly, we have
held that “otherwise valid state laws or court orders cannot stand in the way
of a federal court’s remedial scheme if the action is essential to enforce the
scheme.” Stone v. City and County of San Francisco, 968 F.2d 850, 862 (9th
Cir. 1992), cert. denied, 113 S. Ct. 1050 (1993).
MEDICAL NECESSITY
Medical necessity is not defined in the Medicaid Act, however, state law
and regulation often define the term. While the wording of these definitions
may differ from state to state, numerous courts have concluded that the
determination of what treatment is medically necessary must be consistent
with accepted standards of medical practice and must be made by the
beneficiary’s treating physician.
LEGISLATIVE HISTORY
The importance of the treating physician or other health care professionals
in determining what treatment is medically necessary is clear from the
legislative history of the Medicaid Act.
• The committee’s bill provides that the physician is to be the key figure
in determining utilization of health services - and provides that it is a
physician who is to decide upon admission to a hospital, order tests, drugs
and treatments, and determine the length of stay. For this reason the bill
would require that payment could be made only if a physician certifies to the
medical necessity of the services furnished.” S.Rep. No. 404, 89th Cong., 1St
Sess., reprinted in 1965 U.S.C.C.A.N. 1943.
Relying upon this legislative history, numerous courts have emphasized
that State procedures that interfere with a treating physician’s professional
judgment concerning medically necessary treatment violate the Medicaid
Act.
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1115 WAIVER
Section 1115 of the Social Security Act provides the Secretary of Health
and Human Services broad authority to authorize experimental, pilot, or
demonstration projects likely to assist in promoting the objectives of the
Medicaid statute. Flexibility under Section 1115 is sufficiently broad to
allow states to test substantially new ideas of policy merit. These projects
are intended to demonstrate and evaluate a policy or approach has not
been demonstrated on a widespread basis. Some states expand eligibility
to individuals not otherwise eligible under the Medicaid program, provide
services that are not typically covered, or use innovative service delivery
systems.
USEFUL LIFETIME OF A DME PRODUCT
LENGTH OF REASONABLE USEFUL LIFETIME.—The reasonable useful
lifetime of an item of durable medical equipment under this subparagraph
shall be equal to 5 years, except that, if the Secretary determines that, on
the basis of prior experience in making payments for such an item under this
title, a reasonable useful lifetime of 5 years is not appropriate with respect
to a particular item, the Secretary shall establish an alternative reasonable
lifetime for such item. 42 U.S.C. Sec. 1834 (7) (c) (iii)
CMN PARAGRAPH
The attached CMN meets the requirements for approval under 42 U.S.C.
§ 1396 et seq. and shall be appropriated under Title XIX of the Social
Security Act. Any change to a CMN regarding a pediatric requires Medicaid
to engage the Early Periodic Screening, Diagnosis and Treatment (EPSDT)
service mandated for individuals under the age of twenty-one, 42 U.S.C.
§ 1396d(r). Furthermore, cost shall not be a factor as state name has the
amount, duration and scope to reasonably achieve the purpose of providing
rehabilitative equipment, 42 C.F.R. § 440.230(b). Last, by arbitrarily reducing
the amount and scope of the service to an otherwise eligible individual solely
because of the type of illness or condition will be in violation of 42 U.S.C. §
1396 a(a)(10)(B)(i) and 42 C.F.R. § 440.230(c).
IN THE HOME RULE
In 1965 Congress created the Social Security Act. It merged three bills from
the Johnson Administration, AMA, and the House Republicans establishing
Medicaid, and Medicare Part A and B. As part of a compromise the phrase
“used in the patients home” was inserted into the language and final bill.
NO LEGISLATIVE HISTORY
There is no Congressional legislative report explaining the intent of the
phrase. The absence of any legislative history does not award CMS a free
hand to interpret this phrase as it chooses. To the contrary, the appropriate
next step in determining if CMS’s interpretation is even permissible, is to
examine the remaining text of the DME section and the purposes of the
Medicare Act as a whole.
MEDICAID’S ADOPTION
• Medicaid’s across the country has adopted the “in the home” rule. There is
a belief that lifting this rule will open the “flood gates” and spending on DME
will increase.
• A flawed theory in that coverage should be based on medical necessity, not
where a person lives.
CONFLICTIONS WITH THE HOME RULE
• Olmsted Decision (1999) / Unjust Segregation
• American with Disabilities Act (ADA) / Most Integrated Setting (can
challenge using Supremacy Clause);
• Rehabilitation Act of 73;
• Air Carriers Act;
• Fair Housing Act;
• Individual Disability Education Act (IDEA);
• President’s New Freedom Initiative;
• Ticket to Work;
• Contrast to EPSDT Policy
PROTECTION & ADVOCACY NETWORK
Federally mandated system in each state and territory which provides
protection of the rights of persons with disabilities through legally based
advocacy.
The governor in each state designated an agency to be the P&A system and
provided assurance that the system was and would remain independent of
any service provider.

Medicare Basics
Medicare Basics
• Documentation requirements are vague
• Post Payment audits- 6 years after delivery
• Payment is level regardless of service component
• No adequate reimbursement for clinical documentation
• Was originally designed for people over 65
• Provides for only one chair at a time
• And, the most restrictive Medicare guideline:
• Durable Medical Equipment   1861(n)
• (n) The term “durable medical equipment” includes iron lungs, oxygen
tents, hospital beds, and wheelchairs (which may include a power-operated
vehicle that may be appropriately used as a wheelchair, but only where
the use of such a vehicle is determined to be necessary on the basis of
the individual’s medical and physical condition and the vehicle meets such
safety requirements as the Secretary may prescribe) used in the patient’s
home (including an institution used as his home other than an institution
that meets the requirements of subsection (e)(1) of this section or section
1819(a)(1)), whether furnished on a rental basis or purchased, and includes
blood-testing strips and blood glucose monitors for individuals with diabetes
without regard to whether the individual has Type I or Type II diabetes or to
the individual’s use of insulin (as determined under standards established by
the Secretary in consultation with the appropriate organizations); except that
such term does not include such equipment furnished by a supplier who has
used, for the demonstration and use of specific equipment, an individual who
has not met such minimum training standards as the Secretary may establish
with respect to the demonstration and use of such specific equipment. With
respect to a seat-lift chair, such term includes only the seat-lift mechanism
and does not include the chair.
Medicare RAC
Medicare, what makes it tick?
Medicaid Basics
• Created in 1965
• Intended to enable health care access by people who are poor
• Distinct from Medicare
•        -Purpose
•        -Population Served
•        -Scope of Benefits
•        -Operating Principles
Medicaid Basics
• Durable Medical Equipment Coverage
•      -Not mentioned in the Medicaid Act as specific covered service
•      -Covered within the home health benefit
•      -mandatory component of home health care
•      -”equipment and appliances suitable for use in the home”
•        42 CFR 440.70(b)(3)
• No federal definition; majority of states copy Medicare definition
Medicaid Basics
• Medicare definition of DME
•   -Able to withstand repeated use
•   -Primarily and customarily used to serve a medical purpose
•   -Generally not useful in the absence of illness or injury
•   -Suitable for use in the home
Medicaid Basics
• Fiscal control options
•   -Eliminate the program
•   -Eliminate optional populations
•   -Eliminate optional services
•   -Cut payment rates
Private Insurance
• Why are Medicare-Medicaid
• policies important in the context of
• private insurance?
Private Insurance
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IC 11. Customizing Shape and Contours: Taking away the Challenge
Sheila Buck, BSc.(OT), Reg. (Ont.), ATP

This session will review the decision-making process utilized in determining
whether to provide your client with “off-the-shelf” seating or customized
seating products. This will include a look at the clinical presentation of the
client, assessment/simulation data required, measurement taking, and
trial fittings required. Utilization of contoured foam, gel, and air products
to enhance a customized fit will also be considered, as well as critical
techniques in achieving a desired fit.

Learning Objectives
1.		 Identify parameter of seating related to asymmetrical shapes
2. Identify forces required for correction or accommodation of seated 									
			 postures
3. Understand techniques and measurements to utilize when creating custom
			 fit seating.
When prescribing seating and mobility devices, the support surface and
chair design must address physical, perceptual, cognitive and social needs.
However, in order to allow the person to then become functional and
complete tasks a number of other factors must be accounted for. These
include the task purpose, visual, motor and time requirements, environmental
stimuli, location and accessibility. In the theory of occupation, the person’s
needs, desires, ability to make decisions and explore values must be
considered. The occupation must be considered for its need for detail,
pace and ability to change task and this is also affected by the environment
that determines communication and flexibility for function. A secure and
comfortable seated position must be created in order for a functional
movement to begin. If this does not occur, a client will tend to slide out of
position during function. As a result, the client no longer attempts activity
and often restraints are applied to “hold” them in the chair.

CUSTOM CONTOURED SEATING
Determining if your client requires a custom contoured surface is often seen
as a challenge, but does not need to be. Customized seating can minimize
the risk of peak pressures and shear on weight bearing surfaces, especially
over bony prominences. It can also provide the best postural support and
control where modular does not match the client’s shape. By customizing
the shape, it often decreases the need for additional lateral and anterior
supports. Custom seating is good for prolonged sitting where postural
support and pressure relief is required, or for clients with inadequate
sensation. Specific shape contours can also prevent friction/shearing from
occurring from downward migration often seen with modular systems. As
a result, the client no longer needs to “hold on” and therefore this frees
their hands for functional activity. Custom seating may often be one piece
construction and therefore there are fewer pieces to lose. Accommodation
and correction can be achieved as well as aggressive support where
necessary. Due to the close contouring, there is also more proprioceptive
input to the body which may assist in decreasing agitated movements.
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There can be disadvantages to custom seating and therefore your
assessment data may provide you with justification not to complete a full
custom contoured system based on the following factors. It may be limited
for growth or shape changes. If the fit is too close, it may interfere with
compensatory movements or proprioceptive input may be too great creating
reliance on the support surfaces. There may be limitations for transfers
depending on the shape. Unfortunately, there is also a potential for pressure
points resulting from improper positioning on highly contoured surfaces.
Custom seating may also be labour intensive and therefore costly. As well
there is limited trial time or ability to set up the system for active mobility
prior to finished production.
By following a critical pathway from assessment to prescription you will be
able to identify the steps to follow when completing the custom seating.
When assessing a client for custom seating it is important to look for
potential areas that may be affected by alterations in their seated position.
This may include at risk skin areas, tonal changes or contractures from
long term tonal changes, reflexes (normal/abnormal) and the client’s use of
reflexes in postural support, bony protrusions, respiratory and circulatory
changes or changes in body position and orientation in space, incontinence,
swallowing, eating, drooling problems, the client’s ability to sit unsupported,
and finally the client’s ability to reposition or weight shift.

Prescribing custom seating

• be aware of basic posture and seating principles
• understand ergonomic and biomechanical principles for mobility
• complete a mat assessment
• test out and simulate posture and the support required to maintain that
		 posture
• record wheelchair measurements after custom seating is complete to
		 ensure fit into mobility base
• consider environmental factors and system functionality for the client and
		 caregivers
Custom seating may begin at the basic level of adding carved foam support to
an already pre fabricated back shell. This is good for the client who requires
minimal accommodation to back curvatures, but the overall shape of the back
shell provides adequate support. This may also be seen as customizing an off
the shelf cushion by adding additional adductor, abductor or obliquity pieces,
or carving back one leg trough for discrepancies. Again this is good for the
client who is more actively mobile or needs minimal adjustments in shape to
match their contour or maximize their surface contact. If more aggressive
accommodation is required, then foam in place molding may take place.
Again a regular back shell may be used, but by pouring the foam around the
client, a closer contact to the exact shape is achieved. Foam in place is not
recommended for aggressive correction as it is difficult to maintain client
alignment during the foaming process. The next step may be to complete
a fully scripted custom seat/back by taking measurements of the client and
transferring this data to a prescription form, from which a fully customized
seat/back will be manufactured. This type of seating is seen with the
Precision Fit seating through PRM. Finally, full custom contoured shaping
may be required for very asymmetrical postural seating and can be done
through a variety of mediums but often includes a molding frame (PRM). This
type of system has the advantage of allowing for full accommodation as well
as differing degrees of correction where required.

91

Other Considerations:
When completing a custom seating system, transfers and use of mechanical
lifts and slings can become more difficult for care givers due to the close
contact of the curvatures. It is important to consider how the transfer is
completed prior to finishing a system in order to ensure that the transfer
will be able to be completed and all slings can be removed after the client
is in the chair. Custom seating can also impinge on catheter and condom
drainage or urinal use if it is too contoured or these factors are not taken into
consideration. Dressing a client can be more difficult if done in the seating
system as the client cannot be shifted as easily. Custom seating systems are
generally a little more difficult to move and place in/out of a mobility base,
and therefore the transport of system must be addressed prior to determining
the type of seating to be completed. Lastly, it is important that the ease of
cleanliness and durability be addressed as the integrity of the system will be
affected by the ability to maintain the general hygiene of the product.
By considering that humans are dynamic, and aging is a continual, ongoing
process, customized seating systems can allow a client to more easily travel
through life’s many hills and valleys. This will allow for a full and complete
life without restrictions imposed by their equipment or restraint use.
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IC 12. Commercial Backs – Do They Really Fit?
Faith Saftler Savage, PT, ATP

Back supports are an extremely important support surface needed for a
person who is sitting in a wheelchair. However, too often, a commercial back
is provided without a complete understanding of the person’ support needs
and shape needs.

Sitting on a mat and in a seating simulator or
wheelchair

The push to perform evaluations faster and complete deliveries quickly has
added to the problem. Also, in an attempt to improve efficiency and decrease
costs, wheelchair companies are promoting ordering from one manufacturer.
This may; decrease shipping costs, decrease shop time to assemble and
prepare equipment for delivery and decrease equipment costs. However, at
what cost is it to the person receiving the equipment? Other issues that come
into play include the need to justify a back not included in the base price of
the equipment, the amount of money the company will receive based on the
specific code/allowable and the type of equipment that a person qualifies for
based on their diagnosis. Medical diagnosis codes and functional diagnosis
codes must be used properly to obtain funding for the specified equipment.

How much support is needed to achieve good alignment? The location of the
supports needed should be determined during the sitting assessment. Body
shape changes from supine to sitting so this also needs to be described and
measured. Optimal decisions about shape, size and amount of support can be
attained when using a basic flat back in a seating simulator or a wheelchair
as long as seating measurements are adjusted properly.

There is no easy answer when determining the back solution. There may be
more than one back that will meet the needs of the consumer. To determine
the best answer, a thorough evaluation of a consumer’ needs is necessary.
A mat exam is needed to observe movement and posture and describe
the trunk shape. Seating simulation is needed to determine the different
postures assumed when upright against gravity. Product testing is needed
to determine if the back fits properly. And finally, during the whole process,
discussion of trunk, postural and functional goals should be taking place.
Following is a list of questions that should be discussed, as you are moving
through the evaluation. The answers will help you determine the most
appropriate back system.

On the mat

Is the person lordotic, scoliotic, or kyphotic? Does the new back need to
support or accommodate the shape?
What is the person’ trunk width? Hip width? Will the new back be narrow
enough at the trunk (if support is needed) and wide enough at the hips to
allow the person to contact the back?
What active movement is displayed on the mat? Does the person lean to the
side? Shift their hips? Flex forward? Will the person need trunk support or hip
support to prevent movement and maintain posture? Will the support mount
directly to the back system and will it be stable and strong enough to meet
the person’ needs?
How flexible is the person’ trunk? How much pressure is needed to control
the trunk posture? Can good postural alignment be achieved without gravity?
Will the new back provide enough support to maintain the postural alignment
achieved on the mat? Will extra support be needed to mount directly to the
back system and will it be stable and strong enough to meet the person’
needs?

Can the person sit unsupported? What type of posture does the person
assume without support?

Transfer method

Does the person stand up and move away from the back support? Does the
person need to do a sliding board/side transfer? Does the person use a lift
system to transfer? Does the back need to be stabilized during the transfer?
Does any support on the back need to move out of the way to improve safety
during transfers?

Transportation

Does the back need to be removed to transport the wheelchair? If it needs
to be removed, will the system be well marked to put it back in place? If the
back accidentally comes off, will the system be marked to easily put back in
place?

Goals

What is the person’ optimal alignment for the trunk to promote optimal
health, comfort and function? Can the person maintain using their own
muscle strength or is external support required to maintain? If external
support is needed, does the support need to move out of the way for
transfers or any other functional activities? Are changes expected in
the future physically, medically or functionally? What are the goals for
transporting the wheelchair?
After gathering information in the above areas, commercial backs can now be
evaluated to determine the most optimal system to meet the person’ needs.
The evaluation of the back should include assessing the shape and size of the
back, the ability to add support to the back if needed (including head support,
lateral trunk support and lateral hip support) and the method of mounting to
the wheelchair. Following is a list of back support properties to be discussed
to assist you in finalizing the back support type.

Surface shape (or profile)

What is the shape of the back? Does it match the person’ shape? Does it
provide adequate contact and support?

Surface Firmness and/or Flexibility

Is padding and firmness adequate for comfort, stability and posture? If there
is too much padding, does posture get worse?
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Dimensions

The back height, back width and size of back needed to mount to the
wheelchair are important dimensions that need to be researched. Do
the dimensions of the back match the dimensions of the person? Is there
adequate hip room if the back is shaped? If the lateral trunk support is built
into the back, does it properly support the trunk? Is the back high enough to
provide adequate back support? Does the back height enable the person to
easily propel the wheelchair?

Placement

Does the mounting hardware allow you to mount the back in an optimal
position to accommodate seat to backrest angle and back support needed?
Does the method of mounting the back support assist in achieving the
appropriate seat depth?

Attachment features

Does the hardware on the wheelchair provide adequate strength and
durability for the person? Do the adjustments on the system hold or do
they need to be constantly adjusted? Does the back remove from the chair
if necessary and can the person put it back in place properly? If the back
accidentally comes off, does the person know how to position it back on the
wheelchair? How heavy is the attachment hardware? Does the weight of
the hardware make a difference for propelling the wheelchair or lifting the
system?

Optional Accessories

Does the person need head support, trunk support and/or hip support that
don’t come with the standard commercial back? Can the extra supports be
mounted safely on the back? Can they be removed if necessary? Can they
swing out of the way if necessary? Can the support be positioned properly
for adequate support?
The person should be provided the opportunity to test the recommended
back. The seating specialist and supplier need to assess the fit by placing
hands behind the back and beside the person’ hips to see if the system really
fits properly. The person should test propelling the wheelchair, transferring to
and from wheelchair, removing back support from wheelchair and any other
functional activities to be performed that are included in the list of goals and
needs.
After testing, the person can make an educated decision regarding the back
support. A letter of justification is needed to ensure that the consumer is able
to obtain the specific back requested. The letter needs to include goals and
reasons for the specified back. The goals should include the type of transfer,
the method of transportation and back support needed for function. It should
include the person’ body type if this is a reason for choosing the specific
back. If you can justify this question: “Does the chosen back match the
consumer’ goals for transfers, transportation, posture and function?” then
you should be able to obtain funding for the desired product.
By taking the extra time during the evaluation to determine the optimal back,
the delivery time will decrease and outcome measures will improve.
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IC 13. Stand Up & Ride ~ Experiential Exploration of Upright Power Mobility Options
Kendra L. Betz, MSPT, ATP
Jerry Kerr
Bonita Sawatzky, PhD
Ian Denison, PT, ATP

Objectives:

III. The SEGWAY PERSONAL TRANSPORTER

Upon completion of this hands-on interactive session, participants will . . .

The Segway PT is a unique and innovative mobility technology that is
representative of universal design premises. While the Segway PT is not
marketed by the Segway Corporation as a device intended for use by people
with disabilities, the Segway is usable by a wide range of individuals with
diverse functional abilities due to its inherent design and functionality.
Universal Design is fundamentally defined as, “the design of products and
environments to be usable by all people, to the greatest extent possible,
without the need for adaptation or specialized design.” There are seven
principles of Universal Design which are: 1) Equitable Use, 2) Flexibility in
Use, 3) Simple and Intuitive Use, 4) Perceptible Information, 5) Tolerance for
Error, 6) Low Physical Effort and 7) Size and Space for Approach and Use (1).

1.
2.
3.

Be aware of the features and limitations of upright power mobility
options.
Learn to operate the Segway in varied indoor and outdoor
environments.
Be able discuss the current pertinent published research and identify
three topics for necessary further investigation.

I. BACKGROUND
Powered mobility devices operated from a standing position are gaining
increased attention, enthusiasm and consideration as a potential wheeled
mobility option. The Segway Personal Transporter (PT) by Segway, Inc., a
universally designed mobility system which gyroscopically balances on two
wheels, is one such device. Other products, best described as compact three
wheel scooters operated while standing, are also commercially available.
While none of these products are currently FDA approved, many individuals
with impaired ambulation are choosing upright power mobility devices to
enhance their mobility.

II. CURRENT TECHNOLOGIES
Two Wheeled
Currently the Segway PT is the only two wheeled, battery powered,
gyroscopically stabilized personal transportation device. It is intended to be
driven with the rider in a standing position on a small platform approximately
eight inches off the ground with hands on an upright tiller that houses the
drive control interface and steering mechanism. Comprehensive product
parameters, photos and videos are available at www.segway.com.

Three Wheeled

There are currently two commercially available three-wheeled upright
powered mobility devices. These devices do not incorporate a gyroscopic
self balancing mechanism. They are basically very compact three wheel
motorized scooters that are intended to be operated from the standing
position, but can also be retrofit with a seat to allow driving from a seated
position. One device is the Stand N Ride by EV Rider with details available
at www.evrider.com/stand-n-ride.htm/. The EV Rider has a weight capacity
of 300 pounds, a 15 mph top speed and a 15-20 mile range. The second
device is the TRX Electric Scooter which has a weight capacity of 220
pounds, a 12 mph top speed and 15 mile range. Details are available at www.
scootercatalog.com/trx-electric-scooter.
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The Segway is a mainstream consumer product representing a universal
design technology because it is simplistic in design, usable in varied
environments and intuitive to operate which makes it equitable across age,
functional and cognitive variances. In the hierarchy of assistive technology
consideration, provision of device(s) that are universally designed and
commercially available is the recommended initial intervention for individuals
requiring equipment to enhance function (2). Segway PT product overview
includes:
•• The two primary models available are the i2 for general use and
controlled terrain and the x2 which is intended for rugged terrain.
•• The base MSRP of the i2 $5,145 (MSRP); the i2 with commuter package
is $5,460.
•• Maximum Speed: 12.5mph/20kph.
•• Range: i2 range is 16-24 miles/25-40km. x2 range is 9-12 miles/1419km.
•• Rider weight limits: The fully-loaded weight limit is 260lbs/118kg.
Riders can weigh up to 250lbs/113kg, and cargo can weigh up to 50lbs.
•• Device weight: the i2 base model is 105 pounds, the x2 is 120 pounds
•• Turning radius: Zero turning radius; can turn 360 degrees in 25.5 x 25.5”
space.
•• Incline management: 20 degrees (36%).

A Driving Force for Segway Use by American Service
Members with Disabilities
Disabilities Rights Advocates for Technology (DRAFT), a 501 (c) (3) Public
Charity, initiated the Segs4Vets program in 2005 ( The Segs4Vets program
provides Segways as gifts to members of the United States Military who
have sustained severe injuries while serving in Operation Iraqi Freedom (OIF)
and Operation Enduring Freedom (OEF). In 2006, DRAFT received a blanket
waiver from the United States Army, Navy, Air Force, Marine Corps and
Department of Defense to allow donation of the Segways. As of December
2008, Segs4vets has awarded more than 200 Segways. All recipients were
injured in OEF/OIF conflicts and the primary disabilities for the majority of
recipients are recent traumatic amputation(s), mild Traumatic Brain Injury
(TBI) and/or burn injuries. For comprehensive information about DRAFT and
their Segs4Vets program, refer to the 2007 Annual Report located at http://
viewer.zmags.com/showmag.php?mid=srpfs
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IV. PUBLISHED RESEARCH
To date, there are just two research studies on the Segway published in peerreviewed medical journals. Both articles originate from Vancouver, British
Columbia, Canada.
The first study was published in 2007 in the Archives of Physical Medicine
and Rehabilitation (3). The objectives of the study were to determine which
functional measures (balance, cognition, mobility, strength) were the best
indicators of necessary skills of persons with disabilities to use the Segway
effectively and to explore their experience with the device. Twenty-three
subjects with a wide range of disabilities participated in the study. All were
trained in safe use of the Segway via three training sessions. No correlation
was found between functional measures and Segway operation as a ceiling
effect was reached when all subjects were able to use the Segway, despite
significant differences in functional measures. The authors concluded that
the Segway was “a useful device for a broad range of populations with
functional disabilities”. Additionally, the subjects in the study found the
Segway intuitive to use and “were excited about the potential for its use as
an assistive device in their communities.”

Falls from Segways

While there are currently no published studies that reporting incidence of
falls from the Segway by individuals with or without disability, there are
numerous anecdotal reports of falls posted on the internet. In many cases,
the reported falls appear related to either reckless driving behaviors or
not following manufacturer guidelines for safe operation of the device.
Regardless, a fall from the Segway under any circumstance could result in
significant injury. It is therefore critical that potential Segway candidates
be thoroughly assessed for the ability to use the device effectively and be
comprehensively trained in operating the Segway safely.

VI. SEGWAY RIDING & SKILLS LAB
The audience will have the opportunity to learn to ride the Segway PT
under the guidance of skilled trainers. Skills training will include mount and
dismount techniques and riding in varied indoor and outdoor environments.

VII. GUIDED OPEN DISCUSSION

The second article on the Segway was published in the December 2008 in
the American Journal of Physical Medicine and Rehabilitation by the same
primary authors (4). In this study, the objective was to compare how the
Segway compared with the subject’s usual mobility assistive device. Ten
subjects with a range of disabilities who met inclusion criteria completed
a 25 meter obstacle course 1) on a Segway and 2) with their usual mobility
device. The Wheelchair Outcome Measure (WhOM) was used to assess
subject participation level in indoor and outdoor activities. A significant
difference was found in WhOM scores using the Segway vs. usual mobility
device, in favor of the Segway. There was not a significant difference in
time to complete the obstacle course. The authors concluded that while the
Segway has limitations and does not replace more conventional mobility
devices, it is potentially a viable alternative that could work well for some
clients with mobility impairment.

Following the experiential Segway riding and skills lab session, the following
will be discussed in a focus group format . . .

V. SEGWAY SAFETY

2.

A compilation of safety studies (full text articles) specific to able-bodied
Segway riders is available at www.segway.com. The Segway PT has been
evaluated by four independent international agencies. In a two-phase study
with two publications, the Centre for Electric Vehicle Experimentation in
Quebec reported the Segway to very stable, allowed users to be in control,
and could meet a range of mobility needs for a broad market. A follow
up report of 143 Segway riders in three major cities indicated no serious
injuries or Segway-pedestrian collisions and included recommendations
that Segways be allowed to be used in public pedestrian areas. The German
Federal Board for Road Traffic completed a three month study (2006) and
found that braking, steering, and handling of the Segway were favorable and
indicated that Segways are most appropriate for bicycle lanes or pedestrian
traffic areas. The Victoria Transport Policy Institute investigated the use
of various mobility devices, including electric scooters, power wheelchairs,
Segways, and bicycles. The Segway was found to represent a medium risk
to injuring others while bicycles were found to have a medium to large risk.
The U.S. Department of Transportation/Federal Highway Administration
evaluated operational characteristics of motorized and non-motorized
transportation options. The Segway PT was found to have a short braking
distance, high sight line, small footprint, and very fast perception-reaction
time.

3.
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1) Proposed Minimum Criteria for Segway trial as a mobility device
2) Identified Challenges & Potential Solutions
3) Additional Research Needed
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IC 14. Accessible Airline Transportation
Katharine Hunter-Zaworski, PhD

Learning Objectives:
At the completion of the Instructional course participants should understand
the following key concepts:
1. Biomechanics of two person dependent transfers at the boarding bridge
and on board Aircraft
2. Biomechanics of one person dependent transfers in on board lavatories
3. New advances in boarding technologies that will improve the safety of
passengers and transfer assistants
4. Basic transfer skills for traveler assistance training
5. Impact of the Rehabilitation Team on successful air travel by people
with disabilities

Instructor: Dr. Kate Hunter-Zaworski, Ph.D., P.E. Director, National Center for
Accessible Transportation

Session Summaries:
Introduction:

To provide participants with an overview of the boarding challenges during
air travel and how rehabilitation professionals can prepare their clients for a
successful flight.
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Biomechanics of Dependent Transfers:

Definition of a 1 and 2 person assisted dependent transfer in air travel
context
•• Challenges of transfers on boarding bridge and on aircraft
•• Preparation of traveler, ( how the traveler can really help the process)
•• Preparation of assistants,
•• Transfer set up,
•• Transfer- bio mechanics of transferors
•• Post Transfer- traveler
•• Operational reality of air travel industry
– Communication and information
– Training
•• Traveler Expectations
•• Mobility Aid preparation prior and during travel

Boarding Technologies and other Interventions
New boarding devices- no lift systems
Devices the traveler can bring along: transfer boards and slings

Overview of new Traveler Assistance Training

Class discussion on the opportunity for rehabilitation professionals to help
prepare travelers with disabilities for public transportation and air travel in
particular
•• Travel training in the Rehabilitation Center
•• Characteristics of mobility aids that can travel !!!
– Transportation considerations in the wheelchair prescription 		
– process
– Problems of Stowage of powered mobility aids
– How the traveler can help to prepare their chair before they
leave home!
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IC 15. Evaluation For Powered Mobility With Children With Significant Delays
Karen Kangas, OTR/L, ATP

When planning to evaluate a young child for more independent functional
mobility with the use of a powered chair, it is critical to know that this
evaluation cannot possibly be the same as one for an adult. Children are not
small adults. Children with disabilities, especially very young children, have
little experience in the world itself, and even less experience manipulating
themselves, their bodies and play objects. Consequently, attempting to
support them in mobility experiences must take place in a much more natural
environment than a clinical one. First the child must be interested in and
comfortable within the environment within which the evaluation will take
place, as well as have an interest in using the powered chair itself.
Next, when evaluating young children, it is important to realize that for
successful use of a powered mobility system these three issues must
be resolved: 1). seating for task performance, 2). the powered chair
programmed adequately, and 3). head first, “hands free” operation. These
first two issues are non-negotiable, they must be resolved or the evaluation
will never be successful, the “head first” may be altered, but I would choose
to not just a proportional joystick as an initial method of access.
Creating an environment within which all of the above can occur, is critical,
and must be planned. It should happen within the child’s home, or preschool classroom with which she is already familiar, if it must be in a clinical
environment, then even more time and planning will be needed.

1. Environment is critical

a.		 Best in home, then preschool
b.		 If in a clinic setting, environment must be dramatically altered
				 1).		 Visually interesting at child’s eye level
				 2).		 Objects available
d. Hallway, available for forward
e. Furniture around, closeness of natural objects within environment
				 (clear away any potential hazards, but no big open space)
f.		 Never a gym or parking lot

2. Equipment Needed

a. Baby dolls
b. No joystick
c. Adult chair, too
d. Seating Simulation Equipment
		 1).. EZ back
		 2).		 Remove legrests, armrests, fixed trunk supports, pommel
		 3).		 Flax seed “bags”
		 4).		 Neck towel
e. Remote programmer
f.		 Electronic Switches, set up for head first, several head arrays, and 								
				 separate proximity switches
g. Other switch access readily available but not “seen” e.g. joystick

4. Once child interested in getting in the powered 					
		 chair these strategies must be utilized
a. Initial seating for task performance, not for “safety” nor “holding”
b. Switch placement where child is, not where “will be”
c.		 Experience of looking around the room
d. Experience of travel through a doorway
e. Experience of hallway
f.		 Experience “touching” things
g. Knowledge of Left/Right is not necessary
h. A natural “stop” will occur
i.		 Take a break, repeat the activity, not the act
		 1). 10 minute vs. 10 second rule
		 2). 10 trials vs. 1000 trials
j. Therapist must be responsive, not directive
k. A powered chair does not teach walking but teaches active “sitting”
			 It does utilize the vestibular system, but not through “movement” but
			 through managing postural control while intentionally planning to get
			 somewhere

5. Techniques which won’t work

a. Too long in the chair
b. Arbitrary commands of stop, go, go left, go right, come here, go there
c.		 Planning “optimal” placement of access
d. Overly-controlled seating
e. Big spaces, out in the open, except for out doors in a field
f. Safety is NOT first, but provided by the adult

6. What we really still need

a. Small powered chairs for indoor use
b. Seating which provides easy access to the environment
c.		 Fun, outdoor driving, which can handle a field
d. Powered mobility in an upright position
e. Still need independent opportunities to use the body

7. How Independent Mobility Develops

a. Personal exploration, “recreational”
b. Social or chance of social. . approach, and exit
c.		 Functional/Educational (by command to demonstrate skills)
d. Integrated into tasks desired, or tasks known

Final Notes:

In order to teach powered mobility much less “evaluate” a child for the use
of powered mobility, the “teacher” and “evaluator” must be competent in
powered mobility themselves. This does not include just programming a
chair, nor driving with a joystick, but real competence in alternative access,
or at least 40 hours of practice of use in a particular method of access.

3. Before any strategy can be utilized, child must 						
		 desire to get in the powered vehicle
a. A baby doll needs to make the “chair” go
b. An adult, familiar with the child, needs to be placed in a chair
c.		 Child may sit on adult’s lap, child may make the “parent” go in the chair by
				 managing the method of access, but not be in the chair.
d. Child may have to leave setting and return another time to try
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IC 16. Scientific Summary of the Current Mobility-Related RESNA Position Papers
Brad Dicianno, MD
Jenny M. Lieberman, MS,OTR/L, ATP
Mark Schmeler, PhD, OTR/L, ATP,
Lauren Rosen, MPT, ATP

RESNA’s Special Interest Group in Seating and Wheeled Mobility (SIG-09)
has developed Position Papers that share typical clinical applications and
provide evidence from the literature supporting the application of Assistive
Technology interventions to assist practitioners in decision-making and
justification. The current Position Papers1-4 cover hundreds of scientific
references in total. This 2 hour instructional course section will review,
condense, and summarize the literature within the approved Position
Papers and will discuss strength of evidence for each topic. Specifically,
the course will review evidence-based approaches to prescription of seat
elevation, wheelchair standing devices, tilt, recline, elevating legrests, and
pediatric power mobility. We will also review relevant case studies in which
these devices and features have been used to treat complicated medical
conditions. Finally, we will give updates on upcoming Position Papers on
transportation, ultralightweight manual wheelchairs, and stationary standing
devices. While the purpose of this instructional course is not intended
to replace clinical judgment related to specific client needs, it does aim
to summarize the current state of scientific evidence and general clinical
applications of these devices to assist practitioners and suppliers in decision
making and justification and is specifically geared to therapists, physicians,
and suppliers.

Learning Objectives
List the medical reasons for prescription of each device and feature.
Recognize the published research studies that support each medical rationale
List areas of research where there are gaps in knowledge

Syllabus
Power Seat Functions

Power seat functions2-4 are commonly prescribed to treat medical
conditions and because consumers desire the ability to change body position
independently. This course will discuss the scientific evidence for common
clinical applications of each seat function.
A wheelchair users’ survey study5 examined the utility of various
wheelchairs and their features in users with Amyotrophic Lateral Sclerosis
and found that tilt, recline, and elevating legrests were the most desirable
features on a power wheelchair. Tilt and recline provide a means for gravity
assisted positioning of the trunk or head6, 7. Postural alignment is especially
important for children or adults with progressive or static scoliosis8. One
benefit of proper alignment is enhancement of function9, including reaching,
balance, completion of ADLs, maintaining safe positioning during braking10,
11, and achieving developmental milestones12. A standing device can also
increase vertical ADL access.
Proper postural alignment may also aid in maintaining vital organ capacity
and has several physiological implications9, 13. Using a combination of tilt,
recline, and power legrests can help to manage orthostatic hypotension6.
Visual orientation, speech, alertness, arousal, respiration, and eating can
also be enhanced7, 14 due to proper positioning6, 15. Some bowel and
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bladder management techniques require supine positioning16. Wheelchair
standing devices can also decrease the incidence of urinary tract infections
and facilitate bowel and bladder function20. With standing, users note
a decrease in constipation and an increase in the ability to empty the
bladder21-22. Elevating legrests are also often necessary to manage
edema17. They are most effective when used in combination with tilt to allow
elevation of the legs above the heart.
Positioning may also be necessary in order to improve transfer biomechanics.
Better positioning not only reduces the need for assistance but also reduces
the risk of injury to caregivers18, 19. Seat elevators can also facilitate
transfers between surfaces of different heights which may decrease strain
on the upper limbs35. When transferring between surfaces of equal heights
or when transferring downhill, the user experiences less torque across the
shoulder joints36-38. Reaching overhead can result in shoulder pain39
and can directly impact muscle load40-41. Raising the overall seat to floor
height with a seat elevator can lessen the need for overhead reaching, thus
decreasing strain and load.
Offering a client the ability to change joint angles can allow independent
management of tone. Because tilt systems maintain joint angles and thus
muscle fiber length, they are often useful in those with spasticity6. Clinicians
should consider recline systems on a case by case basis for management
of spasticity since in some individuals they can increase tone in the spine
extensors7. A wheelchair standing device can also be used to manage
tone20-21.
Static seating systems can sometimes lead to contractures, especially in
the hamstrings7. Power elevating legrests are often medically necessary
to manage contractures or orthopedic deformities17. Elevating legrests can
provide passive range of motion to the joints7. Dynamic weight bearing,
like that which occurs with a standing wheelchair device, has been shown
to be more effective in preventing bone density loss, another high frequent
complication among those who utilize a wheelchair throughout the day2428. The risk of fracture from osteoporosis is high once mechanical loading
has been removed29-31. Incorporation of a dynamic standing program can
increase bone density over a six month period32, more than with supplement
use or a static standing program24.
Tilt and recline features provide the most pressure relief when used in
combination. We will discuss the research on various angles in the research
literature. A wheelchair standing feature can also decrease pressure on the
ischial tuberosities33-34. Power features, when used to promote dynamic
sitting tolerance, are useful to assume many essential daily postures. The
concept of “dynamic sitting” is endorsed in the ergonomic field20 and should
be applied to wheelchairs. Additionally, the number of transfers needed can
be reduced.
Tilt, recline, elevating legrests, standing, and seat elevators have many
medical purposes that can be justified with clinical and research literature.
Provision of one or all of these features may improve an individual’s overall
quality of life by increasing function and reducing pain, and reducing or
delaying secondary complications from long term wheelchair use21, 22.
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Pediatric Power Mobility

References

Provision of powered mobility has resulted in significant improvements
in several social components e.g., expressive behavior, cooperation,
interacting with family, in the quantity of motor activities, and in the quality
of interactive and symbolic play. Newer therapeutical models focus on task
performance, which often requires the use of a power wheelchair for children
who otherwise can not perform their daily routine with similar efficiency to
their non-disabled peers.

1.

Manual wheelchairs do not provide adequate efficiency for children with
fatigue, compromised respiratory capacity, limited coordination, or strength.
A child’s ability to drive a motorized wheelchair is not related to chronological
age; rather, it is related to cognitive readiness. Age appropriate supervision
is natural and may be required for safety and to enhance learning. Not
everyone who is incapable of walking or propelling a manual wheelchair
effectively is a candidate for PM. Motivation, understanding of basic cause
and effect, spatial relationships and problem solving concepts, attention, and
physical ability to activate the access method consistently and purposefully
are required to successfully operate a power wheelchair. It is RESNA’s
position1 that age, limited vision or cognition, behavioral issues, the ability
to walk or propel a manual wheelchair short distances should not, in and
of themselves, be used as discriminatory factors against PM for children.
RESNA recommends early utilization of Powered Mobility for the appropriate
candidates as medically necessary, to promote psycho-social development,
reduce learned helplessness, and to facilitate social and educational
integration and independence.

2.
3.
4.
5.

6.
7.
8.
9.
10.

Transportation, Ultralightweight Manual Wheelchairs, and Stationary
Standing Devices

11.

The transportation paper focuses on safe transportation of wheelchairs in
commercial and private vehicles. The ultralightweight paper focuses on
the benefits of this type of chair for both upper extremity repetitive stress
injury prevention and the strength and durability of this type of wheelchair.
The Stationary Standing Device paper addresses the many benefits that are
associated with upright standing.

12.

These papers are currently in their final stages of development and should be
submitted for approval in the near future.

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
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IC 17. Assistive Technology for Sports & Recreation ~ You Can PLAY a Role
Kendra L. Betz, MSPT, ATP

OVERVIEW

Individuals who use assistive technology in home, school, or work
environments will typically require adaptive equipment for sports and
recreational pursuits as well. Limitations resulting from a disability are
the same to the individual regardless of the environment or context in
which he or she is participating. The key is to either adapt the environment
or provide specific support to the individual to maximize independence.
Professional skills necessary to evaluate a client, prescribe equipment, and
provide education and training are similar across AT applications. Many
professionals advance their knowledge and skills toward specialization in one
or more specific areas of AT, however most working in rehabilitation and AT
have little exposure to and knowledge of options for supporting individuals in
sports and recreation.
This session highlights the significant roles that AT professionals play in
sports and recreation applications. In addition to assisting the client to
identify activity options with consideration of disability specific limitations,
AT professionals must utilize specific clinical skills and knowledge to
facilitate successful implementation of a chosen recreational activity. AT
professionals prescribe and modify equipment to optimize performance,
biomechanical efficiency, skin protection and comfort. Mobility skills and
equipment management training is provided to maximize function while
minimizing injury risk. Comprehensive client education promotes consistent
integration of a chosen activity in everyday life. Case examples will be
utilized to emphasize key points and successful outcomes. To facilitate
evidence-based practice, a review of relevant research will be included and
topics for necessary further study will be suggested. Additionally, options
for adaptive sports and recreation technologies will be reviewed, funding
sources will be identified and resources will be shared to allow encourage AT
professionals to get involved in adaptive sports and recreation.

OBJECTIVES:

Upon completion of this session, participants will . . .
1. Be able to list five professional skills or areas of knowledge that
rehabilitation and AT professionals possess that can be applied to sport
and recreation technologies
2. Understand at least six state-of-the-art AT options available to support
individuals with disabilities in sport, recreation and leisure pursuits.
3.
Identify three possible funding sources for sports and recreation
adaptive equipment.
4.
List three resources for more information on adaptive sports and
recreation.

AT APPLICATIONS FOR SPORTS & RECREATION: FIVE
KEY CONCEPTS
1. Apply Fundamentals of AT to Sports & Recreation
• HAAT Model
		 – Human
		 – Activity
		 – Assistive Technology
		 – Context
• Hierarchy of AT applications
		 – No tech --> low tech --> high tech
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`
Diagram from Assistive Technology Principles & Practice
Cook & Hussey. 2003. Chapter 2
2. Complete a comprehensive evaluation, assessment & treatment plan
Evaluation
• Interview
• review of medical record
• physical assessment
• functional evaluation
• social structure
• environmental profile
• client goals
Assessment & Treatment Plan
• Based on comprehensive evaluation
• Short and long term goals
• Treatment plan
• Outcome measures
3. Provide opportunity to explore potential sports & recreation activities
• Awareness of options available
		 – Diagnosis
		 – Prognosis
		 – Functional capabilities
		 – Interests & preferences
		 – Equipment requirements
• Avoid imposing limits (interests, professional competency, age,
		 physique, etc.)
• Include athlete classification for team and competitive sports
		 – Tests based on sport specific demands
		 – Class descriptions specific to each sport
		 – Clinical bench testing
		 – Functional evaluation during activity
		 – Comprehensive physical and functional evaluation
		 – Observation during training and competition
		 – Levels the playing field ~ groups athletes by level of impairment
		 – Impacts technology recommendations
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4. Provide AT clinical expertise for sports & recreation technology
interventions
• Seating interventions
		 – Comfort
		 – Postural Stability
		 – Performance
		 – Skin protection
		 – Injury prevention
		 – Must be addressed in the specific technology
• Support for impaired hand function
5. Provide comprehensive client education & training
• Mobility Skills
		 – Transfers to/from technology
		 – Activity specific techniques
		 – Equipment management strategies
		 – Training techniques
• Medical/Physical/Physiologic
		 – Skin protection
		 – Joint preservation
		 – Energy conservation
		 – Physiologic response
		 – Medications
• Realistic Expectations
		 – Commitment
		 – Time
		 – Equipment
		 – Expense
		 – Sacrifice
• Resource Identification
		 – Mentorship
		 – Resources
		 – Local, regional, national support
		 – Sport specific organizations
		 – Equipment manufacturers
		 – Funding Options
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ADDITIONAL RESOURCES
1.

City Parks & Recreation Departments
VA Prosthetics & Sensory Aids Service
www.prosthetics.va.gov
2. US Paralympics
www.usolympicteam.com/paralympics
3. Blaze Sports
www.blazesports.com
4. Challenged Athletes Foundation
www.challengedathletes.org
5. Wounded Warriors
www.woundedwarriorproject.org
6. Disabled Sports USA
www.dsusa.org
7. Wheelchair Sports USA
www.wsusa.org
8. RERC for Recreation Technologies
www.rectech.org
9. International Paralympic Committee
www.paralympic.org
10. RRTC for SCI
www.sci-health.org
11. Assisted Cycling Tours
www.assistedcyclingtours.org
12. National Center on Physical Activity & Disability
www.ncpad.org

A comprehensive list of references & recommended
reading will be provided at the session.
Kendra Betz, MSPT, ATP

Prosthetics Clinical Coordinator
Prosthetic & Sensory Aids Service, VA Central Office
Kendra.Betz@va.gov
(303) 331-5970
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IC 18. Simplifying Surfaces
Kathryn Fisher, BSc, OT, ATS
Brenlee Mogul-Rotman, BSc, OT, OTR, ATP, OT (Reg.Ont.)

Simplifying Surfaces
Therapists are an integral member of the wound care team, whether formal
or informal. Problem solving strategies and focus on function and activity
are the fortes of the Occupational and Physiotherapist when dealing with
any client. Those clients with pressure ulcers require that the team members
involved utilize this problem solving technique to determine cause of wounds
and how to best heal them and prevent further skin breakdown. The clinical
team must work closely with the equipment manufacturer and supplier
to ensure that the support surfaces prescribed are appropriate for each
individual client’s needs and goals.
The current definition of a support surface is “a specialized device for
pressure redistribution designed for management of tissue loads, microclimate, and/or other therapeutic functions (i.e. any mattresses, integrated
bed system, mattress replacement, overlay or seat cushion or seat cushion
overlay).”

maintained. In these cases, often a support surface with air flow will assist
with the dissipation of the heat and moisture and provide a more optimal
climate and temperature to allow wound healing. Caution must be taken to
ensure that the wound requires the air flow rather than having air flow that
may dry the wound and create a poor climate for healing.
It is clearly documented that in order to facilitate wound healing it is
imperative to maximize blood flow, maintain a favorable healing environment
and minimize risk factors. The extrinsic risk factors that we are most able
to address through the use of surfaces are pressure, shear, friction and
moisture. Pain management and client comfort are also essential to optimize
prevention and healing.

Mobility

It is important that all surfaces on which a client will be sitting, lying or
transferring to and from will have appropriate protection to ensure that the
client is safe from risk of skin breakdown throughout their 24 hour day. This
article focuses on the use of support surfaces for lying down (mattress,
mattress replacement, and integrated bed systems).

Client mobility when on the surface and during transfers is important. Safety
for both client and caregivers must be established. Height of the surface
will be variable depending on whether a mattress or overlay is being used.
The amount of immersion and envelopment of the surface will assist in skin
protection, body alignment and the client’s ability to move or be moved within
the surface. If an integrated bed system is being used, then adequate space
within the client’s environment is necessary to accommodate the system.

Issues to consider

Environment/portability

When considering a support surface for a client, a thorough assessment must
be completed to identify the stage and status of the existing wound and/
or risk factors relating to the need for prevention of wound development.
Evaluation of the equipment is recommended with objective data detailing
the type of device trialed, its effect on the client’s skin, any changes
noted in the skin’s appearance and healing and how the following clinical
considerations are affected by this particular device. Acute and long term
use of devices and the length of time required for use of the device should be
a part of the included in the overall clinical assessment.

If the client will be sleeping in the same bed as his/her partner, then the
support surface must be such that it can be modified to fit a size of the bed in
question. The configuration of the surface may be different than a standard,
hospital style configuration. If the client and partner are on the same bed,
then the height of the support surface on one side should be equal to the
height of the regular surface that the partner is using on the other side of the
bed.
Another consideration is portability. Does the client have the need to
transport the surface or use the support surface on different beds? If this
is the case, then a portable system with ease of set up and maintenance
should be considered. Once the system is in place, the set up, maintenance
and management of the support surface must organized with the existing
treatment team and caregivers.

The components, features and categories of support surfaces are numerous.
How to choose and meet each client’s needs is one of the roles of the wound
care team. Best practice procedures are recommended to ensure that
the most suitable support surface is prescribed and provided. There are a
number of issues to evaluate and determine.

Wound Healing
What is the stage or stages of the existing pressure ulcer(s)? A risk
assessment tool is recommended to best determine risk, and thorough and
proper staging of the ulcer is needed so that progress of healing can be
documented. If a powered system is recommended for use, does the client
have available and consistent electricity in their environment to support
the need for power? Weight of the system and weight of the client are
necessary questions to find answers to. When determining needs to heal
ulcers, is pain management part of the plan? Does the surface provide some
compression, envelopment and immersion to assist in wound healing? Does
the client experience excessive sweating or moisture that affects the wound?
It is imperative for most effective wound healing that the microclimate
around the wound is maintained and the client’s body temperature be
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Selection Considerations
The terminology in regards to support surfaces has changed. Support
surfaces are now considered to redistribute pressures and are either
powered or non-powered.
Once the clinical issues have been identified and goals determined, the
practical issues of implementing the use of the support surface in the client’s
environment must be determined and prioritized. These considerations must
include space and power requirements, versatility, reparability/durability,
infection control/cleaning, cost/reimbursement and product/company
performance.
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Space requirements

References:

Is there enough space within the client’s environment to add a hospital bed
frame? Does furniture need to be moved to allow the addition of a new bed?
Who will do this? Can the support surface be placed on the client’s existing
bed? Does another room need to be considered? In a hospital/long term
care facility is there space to add the control box to the end of a bed and
still allow wheelchairs and other equipment needed by the client, client’s
roommate(s) and care giving staff to pass through the room?

www.npuap.org (National Pressure Ulcer Advisory Panel)
www.cawc.ca
(Canadian Association of Wound Care)
2006, Wound Care Canada, Volume 4, Number 1

Power requirements

Brenlee Mogul-Rotman B.Sc.O.T., OTR, ATP, OT Reg(Ont.)
Occupational Therapist, Toward Independence
Richmond Hill, Ontario, Canada

With rising electricity costs does the client have the means to afford the
additional cost associated with powered systems? Is there a back up plan in
case of power failure?

Kathryn Fisher B.Sc.O.T., ATS, OT Reg(Ont.)
Education Manager, Shopper’s Home Health Care
Toronto, Ontario, Canada

Versatility

Is the equipment compatible with the client’s lifestyle? If the client is a
smoker is an air based system the best choice? Can the equipment be
maintained? Is set up with the client required and who is in charge of
ensuring that this routine is maintained (i.e. air pressure)?

Reparability/durability

Does the client have easy access to a vendor for repairs should they be
necessary?
Will the product stand up to constant movement of the bed? Is the product
being selected only for one client’s use or for multiple clients within a facility?

Infection control/cleaning

Is the surface easily cleaned? Are there facilities within the client’s
environment for cleaning? The client/caregiver must be educated as to the
proper cleaning methods, regimes and products to be used. Is the supplier
involved in changing covers on a regular basis and has the delivery routine
been established?

Cost and reimbursement

Once the evaluation process is completed and a product selected to meet
the client’s clinical needs, does the product selected meet within the client’s
means? Has funding been determined? What is the plan while the client
waits for funding? Is the product a long term or short term consideration and
will there be a plan for ‘stepping down” the equipment? How will a change in
product affect funding? Should rental be considered?

Product and company performance

As with choosing any product the history of the manufacturer and supplier
must be considered not only with access to assessment and trial of
equipment but also to ensure ongoing support should there be problems with
setup, comfort, and product performance.

Conclusion
With so many questions both clinical and practical and so many choices
in availability of products it is important that therapists assist clients
to make sure that there are opportunities to trial surfaces that have the
required clinical features. We must demand good service and support from
manufacturers and suppliers, set standards and routines for product set-up,
use and maintenance by clients and caregivers. There is no perfect solution.
Client’s have individual challenges which makes the selection of any product
challenging. Priorities must be established to ensure that the equipment
meets the primary needs of the client. Ultimately good skin integrity and
comfort are the goals. Comfort is necessary for sleep and sleep is necessary
for wound healing. Add ‘best practice’, problem solving and team work and
our clients will be wound-free, active and productive.
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IC 19. Pressure Imaging Tools: The Missing Clinical Link
Mark ter Haar, PhD
Bart Van der Heyden, PT

In evaluating an individual, one key aim is to assess the person’s abilities.
Around this we need to keep in mind the individual’s functionality, posture,
and impacts on tissue integrity.
For this purpose we have a range of diagnostic tools at our disposal:
For subjective evaluation:
• Eyes
• Hands
• Experience
For objective evaluation:
• Goniometers and tape measures
• Assessment scales and tests
• SmartWheel
• Butt Prints
• Others
Butt prints? Just as a fingerprint or footprint can give a forensic scientist
clues towards the individual who created an offence, a butt print can provide
clinical clues to an individual’s needs.

We need to be aware that the body learns from experience of the different
sensory inputs how to anticipate individual situations. Those who are newly
introduced to a permanent seating and wheeled mobility environment, may
take some time to learn from the new inputs. Thus, what is the immediate
best solution may change with time (Berthoz, 1997).
Wheelchair seating may therefore often need regular reassessment to
ascertain whether the goals of the individual have been met, or have
changed. There may be needs for education (for the wheelchair user or carer)
where imaging tools can illustrate what is happening and what should be
happening. As clinicians, we need to educate ourselves more into what the
butt prints can tell us, and the more we use the tools, the more we will learn.
Berlowitz, DR & Brienza, DM (2007) Are all pressure ulcers the result of deep
tissue injury? A review of the literature Ostomy Wound Management 53,
34-8
Berthoz, A (1997) The Brain’s Sense of Movement Harvard University Press

Butt prints can be provided by pressure mapping tools, but equally images
can be obtained from temperature mapping, shear measures, etc. These are
all important imaging concepts, particularly since pressure is one of the less
important causes of impairment of tissue integrity for most people, whereas
position, friction and shear, heat, and moisture are (Berlowitz & Brienza,
2007).
What data can be collected from a Butt print? For how long? What is its
relevance? How can it be interpreted? These have to be answered on an
individual basis as part of a whole seating assessment.
Seating is a dynamic activity, and therefore individual snapshots (frames) will
have their limitations, and averages will blank out most useful information.
We need to view a series of images over time. Ideally we need a
standardized set of protocols, as have been established for the SmartWheel,
for instance (which include a straight run, a figure of eight circuit, and a
standard ramp propelled in a manual wheelchair).
Modern pressure imaging systems have the facility to monitor the effects of
interventions by the ability to select individual areas of the Butt print (e.g.
left IT, right IT, left femur, left GT, coccyx, etc). Thus it is possible to view,
measure, and document where changing postures have changed the Butt
print. Interpretation of the data will also show where tissue is under most
stress, and the rate of change of forces across the butt.
The wheelchair is an orthotic. Imaging systems are ideal for helping to set up
a wheelchair for optimum positioning of foot and arm supports, for example.
However, how do we know whether we are assessing the individual
appropriately? Posture is affected by not only time, but also a range
of sensory inputs. These include vestibular, visual, and proprioceptive
feedback. Therefore, one can eliminate the visual input by asking the
individual to close their eyes, for example, and for many individuals their
posture will alter.
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IC 20. Custom Positioning Devices: Design & Fabrication
Sonja Magnuson, MSc
Anna Vouldakis, BDes

Children with special needs often require customized devices to help
facilitate everyday activities. At Sunny Hill Health Centre for Children, in
Vancouver BC, the Positioning and Mobility Team (PMT) members work
together with clients and caregivers to develop solutions to problems that
cannot be resolved with commercially available equipment. This team
includes:
•• Occupational Therapists
•• Physiotherapists
•• Positioning Device Technologists
•• an Engineer
•• a Rehab Technologist
•• an Industrial Designer
•• Administrative Assistants

Soft Seat

Many children seen by PMT at Sunny Hill have complex seating needs and
require a variety of custom positioning equipment used throughout their day.
This presentation will introduce and describe the smaller items that you can
make yourself with a hefty sewing machine and/or a band saw, along with an
assortment of hand tools.
Below you will find examples of the products that are included in this
presentation. These include a floor sitter, bed positioners, and a variety of
belts. This presentation will show many visual examples that demonstrate
the development process from fabrication to implementation.

Sidelyer

The Soft Seat is made for children who are too small to use similar
commercially available systems such as the Wenzelite® Seat2Go. A soft
seat is prescribed to children who cannot sit independently with their hands
free due to low muscle tone, decreased muscle strength or lack of balance
reactions. By providing this external support the child is able to use their
hands to work on fine motor activities. It can be buckled onto a standard chair
or to another secure area on the floor.

Hip-Belts and Shoulder Straps
There are numerous generic commercial straps available but they do not
always meet the needs of the child. Below are examples of custom straps
that can be fabricated for specific positioning needs.
1.
Sidelyers are positioning devices used during sleep for children whose health
and safety would be compromised should they fall asleep on their back or
tummy. Often there are belts added to the back of the sidelyer to secure it
to the bed. In this example the extra features include a padded chest strap,
a calf pad and angled head support. Padded straps are normally included for
children with high tone or for larger children. The calf pad helps to position
the lower limbs, especially if the hamstring range of movement is limited. The
angled head support limits arching.
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2.
3.
4.

Vest - designed for use on a sidelyer. The edges around the neck and
arms are seamless to prevent pressure problems.
Hip Belt with Wrist Cuffs – Removable mesh wrist cuffs with
elasticized webbing can be added to a commercial hip-belt to prevent a
child’s arms from getting caught while going through doorways.
Groin Strap – the centre of the strap runs underneath the child and
connects to the back of the seat. This type of strap is normally used
only for infants.
Groin Strap – This design consists of two separate straps with one end
that threads through a hole in the seat board. It is typically used for
children with medium-high tone or for children who have a tendency to
thrust their pelvis forward.
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Bed Positioning Sling

We have created several versions of this product which can be attached to a
mattress and/or a wedge. This first photograph shows a style with a hip and
chest strap to accommodate a g-tube and also to help prevent the child from
overheating. The second style is prescribed to children with very low tone
and when there is little concern of the chest strap irritating the g-tube site.
If the child has reflux or excess secretions we will incorporate a large pocket
at the back of the sling to hold a foam wedge. This helps to position and
maintain the child in sidelying.

The above examples are the most common alternative positioning
devices we provide at Sunny Hill Health Centre for Children. Due to the
unique customization and new challenges of every project, the PMT has
the opportunity to continually improve their products. Throughout the
presentation you will see many other one-of-a-kind projects and learn how to
make them.
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IC 21. Is One Solution Enough? Combining Technologies for Pressure Management
Amy M. Meyer, PT, ATP
Tricia Henley, MPT, ATP

Introduction:
Wheelchair users have a higher risk of developing pressure ulcers than
non-seated individuals. Bony prominences that commonly incite pressure
ulcers include ischial tuberosities, sacrum, greater trochanters, and
occasionally scapulae and vertebral spinous processes. These areas are
not, however, the only areas at risk for skin breakdown. It is imperative to
assess the entire body and its risk for developing pressure ulcers. There
are distinct differences between pressure redistribution and pressure relief
– both of which are essential for optimal pressure management. Pressure
redistribution is achieved by utilizing different cushion mediums which
allow forces to be distributed over larger sitting surfaces and reducing peak
pressure points over the bony prominences. Whereas, pressure relief is the
act of physically changing the body’s position to transfer pressures away
from the at risk areas and allow bloodflow to return to the tissue. The first
strategy in managing pressure is typically looking at the cushion interface
and properties. This is extremely important for pressure redistribution but
it is equally important to assess strategies for pressure relief whether done
physically or mechanically through power seat functions.

Assessment Tools:
There are various ways to assess pressure in the seated individual. These
assessment tools range from high tech pressure imaging/mapping systems
to simply using one’s hands to check effectiveness of the cushion by feeling
for the bony prominences and their proximity to the cushion bottom. Another
factor which contributes to a client’s pressure ulcer risk is shear. Shear
in regards to the human body, is a deformation of tissue in which parallel
surfaces slide past one another. However, there is no current way to assess
shear in an objective manner. It is important to understand shearing and how
that can be controlled in a seating system to reduce the risk of developing
skin breakdown.

Combining Technologies:

Even the best cushion interface is not in and of itself enough to manage
pressure risk. Pressure relief movements are essential for effective pressure
management. It is important to remember that with any pressure relief
activity – the pressure does not disappear, but rather is transferred to
another location. For individuals who have the motor capability to complete
active pressure relief movements, there are various options to choose from:
forward lean, lateral lean, hooking lean, push up, etc. Likewise, if a client’s
motor capabilities prohibit them from safely completing these manual
pressure relief activities, power seat functions may be used in lieu of the
active movements. Research suggests that the combination of tilt and
recline offers the most effective pressure relief for the seated individual, but
it is not clear from the research exactly what angles are required. Standing
is also used frequently for pressure relief. Research varies regarding
recommendations for the frequency and duration of pressure relief activities
for effective pressure management.

References:
1. Aissaoui, R., Lacoste, M., Dansereau, J. (2001). Analysis of sliding and
pressure distribution during a repositioning of persons in a simulator
chair. IEEE Transactions on Neural Systems and Rehabilitation
Engineering, 9(2), 215-224.
2. Hobson, D.A. (1992). Comparative effects of posture on pressure and
shear at the body-seat interface. Journal of Rehabilitation Research
and Development, 29 (4), 21-31.
3. Panel for the Prediction and Prevention of Pressure Ulcers in Adults:
Pressure Ulcers in Adults: Prediction and Prevention. Clinical Practice
Guidelines, No. 3 AHCPR
4. Pellow, T.R. (1999). A comparison of interface pressure readings to
wheelchair cushions and positioning: A pilot study. Canadian Journal of
Occupational Therapy, 66(3), 140-9.
5. Vaisbuch, N., Meyer S., Weiss P.L. (2000). Effect of seated posture
on interface pressures in children who are able-bodied and who have
myelomeningocele. Disability and Rehabilitation, 22 (17), 749-755.

The ideal pressure management model begins with a holistic assessment.
From there, it is best to not only select an appropriate cushion for the seat
or backrest, but also to consider what type of pressure relief activities will
be most effective and safest for the client to complete. However, even with
the most comprehensive assessment and selection of equipment, the client
must be properly educated in the importance of compliance with the pressure
management routine.
Every interaction between the cushion and an individual will be unique.
This occurs because individuals vary in shape and cushion materials behave
differently. When selecting a cushion for an individual, one must assess the
goals of the product; whether it is to provide pressure redistribution, provide
postural support, promote stability or just enhance sitting tolerance and
therefore comfort.
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IC 22. Wheelchair Transportation Safety: Wheelchairs and Seating
Mary Ellen Buning, PhD, OTR, ATP

The wheelchair, when it is used as a seat in a motor vehicle, is an essential
part of the transportation safety system. The design, performance, testing
and labeling features of a crash-tested WC19-compliant wheelchair, a
wheelchair designed to increase passenger safety in the transportation
environment, will be presented. Current work in completing the development
of WC20, the standard for wheelchair seating and secondary postural
support products will also be presented. Consumers, clinicians and suppliers
will learn how the combination of products that meets these voluntary
industry standards will impact clinical decision-making. This presentation
will be part of a three-part instructional course that will provide a complete
review of best practices for increased safety when traveling seated in a
wheelchair.

Presentation Objectives:
1.
1.

2.
3.

Recognize a WC19-compliant pediatric or adult manual or power
wheelchair and describe the features that contribute to increased
passenger safety.
Understand the features of WC20-compliant seating products and the
implications of choosing these products when using WC19 wheelchairs.
Learn how to provide compliant products and increase the demand for
and reimbursement of mobility devices designed to perform well in
transportation settings.

Presentation Overview
Transportation is Essential
Though wheelchairs have been used within homes, hospitals, and long-term
care settings since the late 1800’s, their use outside of these environments
is clearly linked to the rise of motor-vehicle transportation. Today there are
about 1.7 million individuals who use wheelchairs for all mobility (Kaye, Kang,
& LaPlante, 2000). Many laws now guarantee the right to transportation
for individuals who use wheelchairs. These include the Americans with
Disabilities Act, the Education of All Handicapped Children Act, now called
IDEA, and the Rehabilitation Act of 1973. Each of these laws promotes the
full inclusion of persons with disabilities in community life and collectively
has changed physical structures and social expectations in American
communities. Accessible personal and public transportation that enables
boarding and travel when seated in a wheelchair creates a new expectation
for the performance of wheelchairs that are used in this manner.

Basic Principles of Occupant Protection:
Motor vehicle accidents are the leading cause of death for Americans ages
3 through 33 (Subramanian, 2005). Research has shown that pelvic/shoulder
safety belts, when used properly, reduce the risk of fatal injury to front seat
occupants of passenger cars (age 5 and older) by 45% and the risk of injuries
by 50% (National Center for Statistics and Analysis, 2003). Limiting the risk
of death and injury in motor vehicle accidents requires a systems approach to
occupant protection in which the vehicle, the vehicle seat and its securement
to the vehicle, the occupant restraint system (i.e., pelvic and shoulder belt,
air bags) and the occupant (e.g., size, weight, posture, position) are each
considered as part of a system. The Federal Motor Vehicle Safety Standards
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(FMVSS) regulate each of these components for typical passengers.
However, there is no federally mandated FMVSS regulations that apply to
wheelchairs used as seats in vehicles or to aftermarket wheelchair tiedown
and occupant restraint systems (US Department of Transportation, 1999). In
fact, the features such as rolling, folding or stowing that make a wheelchair a
good mobility aid make it a poor vehicle seat.
When the principles of occupant crash protection are applied to the
wheelchair-seated passenger, several elements have to be substituted.
Wheelchair tiedown and occupant restraint systems (WTORS) must be
designed specifically for use with wheelchairs. Standards have been
developed to help manufacturers, transporters, insurers, therapists and
consumers know that products for wheelchair seated passengers undergo
the same safety testing that those automobile seats, safety belts and
airbags meet for the typical passenger seated in a car. WTORS that meet
the standard use the same 30mph/20g change in velocity test pulse that is
used in all FMVSS standards testing. Of course, 4 securement straps must be
properly applied to the wheelchair and 3-point occupant restraints must be
properly routed over the boney parts of the torso and pelvis in order for them
to effectively protect the wheelchair-seated passenger.
The effective use of WTORS is limited by factors related to the wheelchair,
such as:
•• Most wheelchair frames and wheels are not designed to withstand the
forces generated in many crash situations.
•• Wheelchairs are often designed without easy access to the structural
frame for use as a solid securement point.
•• Attachment of tiedown hooks and straps and routing belt restraints
for proper placement often requires invasion of the wheelchair-seated
passengers personal space.
•• Transportation personnel and care gives do no have training in how to
secure different wheelchairs or how to place occupant safety belts on
individuals in wheelchairs with different structural features.
•• The time required to secure wheelchairs is often in conflict with the
schedules of fixed-route transit systems. .

The WC19-Compliant Wheelchair
These concerns led to development of a standard for a wheelchair that is
suitable for use as a seat in transportation with features designed to reduce
user error and with the ability to meet the same crash test conditions used to
test passenger car seats. The ANSI/RESNA WC19 wheelchair was developed
by a working group of the RESNA Wheelchair Standards Committee and
published in May 2000. In addition to establishing design, performance and
testing criteria for wheelchairs, the standard specifies appropriate labeling
so they can be readily identified as suitable for use as a seat in a motor
vehicle. A WC19 wheelchair has these features:
•• Four permanently labeled securement points that have been
dynamically strength tested in a 30mph/20g frontal impact.
•• A structural frame that is successfully crash tested using an
appropriately size crash dummy and secured forward facing using a
four-point, strap-type tiedown.
•• Securement points that allow securement by person using one hand in
less than 10 seconds.
•• Clear paths between the securement points and anchor points on the
vehicle floor that allow tiedown straps to be easily routed and kept
away from sharp edges that could degrade performance.
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••
••
••

••
••
••
••
••
••
••
••
••

Specific securement point geometry that can receive a securement
strap hook of a specified maximum dimension and assures compatibility
with common WTORS.
Anchor points for an integrated crashworthy pelvic belt that is designed
for use in combination with a shoulder belt that is anchored to the
vehicle wall.
Rating of the accommodation and fit of vehicle-anchored belt-restraints
that indicates if the occupant restraint belts have a clear path of travel
and fit snugly against the body. This rating must be disclosed in the
product’s presale literature.
Measured wheelchair stability characteristics under lateral tipping.
Elimination of sharp points and edges that could damage belt restraints
or injure passengers.
Improved retention of batteries and use of gel-cell batteries.
In summary, a WC19-compliant wheelchair enables:
increased ease of securement for transit providers,
reduced error in choosing a securement location on the wheelchair
frame,
persons unfamiliar with wheelchairs to properly secure a wheelchair,
finding a clear path of travel for occupant restraint belts, and
the use of a wheelchair-anchored pelvic safety belt.

When individuals who remain seated in their wheelchair during travel
use SAEJ2249-compliant WTORS and ANSI/RESNA WC19-compliant
wheelchairs, they benefit from a robust, systems approach to transportation
safety. Compliance indicates suitability for use in all types of motor vehicles
and a reasonable level of occupant protection in the event of a motor vehicle
crash.

vehicle-anchored occupant restraints. Since occupant restraint positioning
is key to effective protection, seating systems will be evaluated and rated
based upon their level of accommodation of vehicle-anchored occupant
restraints.
Seating systems that comply with this standard are intended to be used with
wheelchair bases that have been successfully tested to WC19 requirements.
This standard applies only to wheelchair seating systems, including
attachment hardware that is designed to be used with tiedowns that attach
to the wheelchair base. The pelvic restraint portion of the occupant restraint
may anchor to the seating system, the wheelchair base, vehicle or tiedown
system, while the upper torso restraint must anchor either to the vehicle, the
wheelchair base or the tiedown system, but not the seating system. It also
specifies labeling, installation instructions, user instructions and warnings for
the seating system manufacturer.
For more information on this topic, use the following Web links:
•• http://www.rercwts.org/RERC_WTS2_KT/RERC_WTS2_KT_Stand/
Standards.html
•• http://www.rercwts.org/WC19.html
•• http://www.resna.org/standards/index.php

References:
1.
2.

The WC20-Compliant Seating System
Similarly, a standard (ANSI/RESNA WC20) is nearing completion and is
expected to be published in the coming year. This standard will allow for the
design, performance requirements and testing procedures for wheelchair
seating systems. This standard will allow for the combination of a WC19
compliant wheelchair base and a WC20 seating system in order to maximize
the performance of a wheelchair in the transportation environment. This
is important because individuals with more significant disabilities and thus
more complex postural support needs often use a wheelchair that has
seating components that are manufactured by a different company than the
one that manufactured the wheelchair. These are often the individuals who
are unable to transfer out of a wheelchair and into a vehicle seat.
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4.

Kaye, S. H., Kang, T., & LaPlante, M. (2000). Mobility device use in the
United States (Disability Statistics Report No. 14). Washington, DC:
National Institute on Disability and Rehabilitation Research.
National Center for Statistics and Analysis. (2003). Children (No. DOT
HS 809 762): NHTSA.
Subramanian, R. (2005). Motor vehicle traffic crashes as a leading
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Transportation.
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The standard involves the design of a surrogate wheelchair base, which
can be repeatedly tested at the 30-mph/20g-test pulse. The surrogate base
has been designed to accept any commercially available seating system
and allow the component to be tested at the same crash pulse as has been
available for wheelchairs. All types of seating systems, including specialized
seating systems, are included in this standard. Conversely, this standard will
also allow for the use of a surrogate back in seat for the independent testing
of wheelchair frames.
For the purposes of this standard, WC20, a complete seating system consists
of a seat pan, seat back and attachment hardware. The seating system may,
or may not include postural support devices. The current version of WC 20
includes seating systems that may incorporate pelvic belt anchorages on the
seating system, but does not include seating systems with shoulder/upper
torso belts anchored to the seating system at this time.
During the test, the surrogate wheelchair base is secured using 4-point
surrogate tiedowns, while the occupant is restrained using a 3-point
occupant restraint system. The occupant, represented by an anthropomorphic
test device (ATD) in the dynamic test is selected according to the intended
occupant weight usage guidelines established by the seating manufacturer.
WC20/Vol 4 also includes a test for the seating system’s accommodation of
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IC 23. Transporting Preschoolers and Young Children
Miriam Manary, MSE
Lori Brinkey, MPT

Motor vehicle crashes are the number one cause of death for children over
the age of three years in the US. This presentation will review the basic
principles of child passenger protection and explain how these concepts
should be applied to enhance travel safety for children with special
healthcare needs, particularly for those individuals who weigh less than
sixty-five pounds. The importance of providing occupant protection for
young children will be reviewed as will the tradeoffs between safety and
medical needs. The material covered will include an overview of common
transportation considerations for children who benefit from specialized
seating and summarize how to match children with commercial products that
can meet these needs. Topics addressed will include issues for children who:
must travel in a reclined posture, cannot tolerate localized loading, need
support to maintain an upright seated posture, have behavioral challenges,
use mobility aids, or must travel with orthopedic devices, ventilators, or
feeding tubes. The product categories reviewed will include carbeds,
specialized and conventional child safety seats, vests, harness systems,
and wheelchairs. Considerations for both the private vehicle and school bus
environment will be addressed. Attendees will also learn about educational
opportunities and resources that are available for those who want to learn
more on this topic.

Workshop Syllabus
Background
••
••
••
••
••
••

Motor vehicle crashes as a leading cause of pediatric fatalities
Child restraint system and seat belt effectiveness in reducing fatalities
and injuries
NHTSA’s 4 Steps for Kids
Background on wheelchair transportation safety
Needed expertise: consumers, clinicians, CPSTs, transportation
providers
Difference between crash protection and postural positioning

Overview of medical conditions that can create
challenges for transportation
••
••
••
••
••
••
••
••

Low birthweight
Orthopedic issues
Developmental or behavior issues
Neuromuscular disorders
Respiratory issues
Gastrointestinal issues
Prioritizing medical needs and passenger safety.

Child restraints for children with special medical/
positioning needs when traveling in school buses
••
••
••
••
••

Differences in seating features, vehicle environment and crash severity
Products designed for the school bus installation environment
NHTSA curriculum and website
Head start rules

Wheelchairs used as seats in motor vehicles
••
••
••
••
••

WC19 - crashworthy wheelchairs
Wheelchair tiedown and occupant restraint systems (WTORS)
New feature for children - integrated 5 pt harnesses
RideSafe brochure and RERC-WTS website
Common questions and misconceptions

Extra equipment
••
••
••

Trays
Neck collar/stabilizers
Additional equipment (ventilators, oxygen tanks, etc)

Resources
1.
2.

3.
4.
5.
6.

American Academy of Pediatrics Policy Statements related to Safe
Transportation found on website: www.aap.org.
Manary, MA, Brinkey LM, and Schneider LW (2008) RideSafe:
Information to Help You Travel More Safely While Seated in a
Wheelchair, www.travelsafer.org, University of Michigan, Ann Arbor,
MI.
NHTSA (2008) Child Passenger Safety Training for School Buses, US
Department of Transportation, Washington, DC.
NHTSA (2008) National Child Passenger Safety Certification Training
Program, US Department of Transportation, Washington, DC.
RERC on Wheelchair Transportation Safety website: www.rercwts.org
Talty, JL and Bull, MJ (2004) Safe Travel for All Children: Transporting
Children with Special Healthcare Needs, Riley Hospital Automotive
Safety Program, Indianapolis, IN.

Child restraints for children with special medical/
positioning needs when traveling in passenger cars
••
••
••
••

Overview of best practice for CRS use/installation
Summary of specialized products
Most common child restraint errors
Riley website resources
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PS-3: Impact and usage of pushrim activated power assist wheelchair among
individuals with tetraplegia
Ana Souza, MS, PT
Dan Ding, PhD
Rosemarie Cooper MPT, ATP
Rory Cooper, PhD
Annmarie Kelleher,MS, OTR/L, ATP
Michael Boninger, MD

Introduction

Results

1. Wheelchair use among individuals with SCI
			 a. Manual wheelchair propulsion
2. Difficulty of individuals with tetraplegia on wheelchair propulsion
			 a. Different options for manual wheelchair users
			 1. Options of mobility devices for MWC users:
						 a. lever drive
						 b. crank drive
						 c. geared wheelchairs
						 d. magic wheels
						 e. pushrim activated power assist wheelchair (PAPAW)
3. PAPAW
			 a. Typical MWC with motor linked in each hear hub
			 b. Supplements user’s manual pushrim with additional rear-wheel torque
			 c. Requires less energy expenditure during propulsion (Cooper et. al., 2001)
			 d. Maximum traveling velocity up to 6Km per hour

1. full-time manual wheelchair users with spinal cord injury level C3-C6
completed the study.
2. No significant differences for both the distance (p = 0.09) and the
accumulated driving time (p = 0.17) during PAPAW trial. The same test used
for distance and time also showed there were no significant differences
in the total distance and time between the PAPAW trial and the own chair
trial (p = 0.16 for distance, p = 0.33 for time).
3. In terms of the speed traveled, a significant difference (p = 0.03) was
found between PAPAWs and personal wheelchairs during the PAPAW
trial using a paired t-test. Participants traveled at an average speed of
0.74 ± 0.31 m/s with PAPAWs and 0.60 ± 0.23 m/s with their personal
wheelchairs during the PAPAW trial.
4. The ratings of adaptability, competency and self-esteem obtained through
the PIADS survey were found to be higher for the PAPAW than their
personal wheelchair, although no significances were found (p=0.18, p= 0.07
and p=0.09, respectively).

4 Previous studies were conducted with indiviudals with tetraplegia in a 						
		 laboratory setting :
			 a. Algood et al. in 2003 conducted a two-phase study where fifteen 								
						 manual wheelchair users with tetraplegia were recruited to test the 					
						 PAPAW in a laboratory setting.
1.		 First phase examined the differences in mean steady-state oxygen
			 consumption, ventilation, heart rate, mean stroke frequency, and maximum
			 upper-extremity joint range of motion during PAPAW propulsion and
			 traditional manual wheelchair propulsion.
2. Second phase examined the differences between a PAPAW and a
			 traditional manual wheelchair when subjects performed common driving
			 activities in a simulated setting.
				 b. Fitzgerald et al. (2003) conducted the first study evaluating a PAPAW in
							 real-life environments with seven wheelchair users with paraplegia.

Methods
1. Participants :
			 1. full-time manual wheelchair users
			 2. between 18 and 65 years old
			 3. cervical level spinal cord injury,
			 4. free from pressure sores and shoulder pain prior to the study
			 5. no history of cardiopulmonary disease.

Discussion
1. Significant difference in the distance and driving time were seen between
the PAPAW and the personal wheelchair during the PAPAW trial, where
subjects had the choice to use any chair according to their preference.
2. With the power assist function, a PAPAW could allow participants to move
faster than a traditional manual wheelchair.
3. Subjects reported less effort and easier propelling with the PAPAW,
allowing them to go out of their homes more often and with less physical
strain. These results indicate that PAPAWs could have the potential to
improve functional independence as well as community participation of
individuals with tetraplegia.
4. PIADS scores were significantly higher in all three categories with the
PAPAW. Subjects reported less effort and easier propelling with the
PAPAW, allowing them to go out of their homes more often and with less
physical strain.
5. PAPAWs could have the potential to improve functional independence as
well as community participation of individuals with tetraplegia.

2. Protocol
			 1. Four-week trial ( two-week -own chair trial and two-week PAPAW trial)					 WC order randomized
			 2. Take home questionnaires- completed daily for 2 weeks
			 3. PIADS survey was completed at the end of each two weeks
			 4. A data logging device was attached in each wheelchair
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PS-3: Manual Wheelchair Propulsion Feedback Training Software
Ian Rice, MS, OT

Rationale

Due to lower limb paralysis, individuals with spinal cord injury (SCI) rely
extensively on their upper limbs for mobility and activities of daily living
(ADL). Thus, any loss of upper limb function significantly affects mobility
and independence. Some have gone so far as to suggest that damage to the
upper limbs may be functionally and economically equivalent to an SCI of a
higher neurological level. Unfortunately upper limb pain is very common in
manual wheelchair users, with carpal tunnel syndrome present in between
49% and 73% of individuals and rotator cuff tendinopathy and shoulder
pain present in between 31% and 73%.Propulsion related research and
substantial ergonomics literature have identified specific biomechanical
parameters associated with risk of injury to the upper limb. It is possible
that appropriately training individuals to propel a wheelchair could result in
a significant reduction in upper limb pain and injury. The purpose of this pilot
study was to determine if it is possible to change propulsion mechanics by
means of a wheelchair propulsion training program. Through determination
of the effectiveness of this training program, steps towards an intervention
for upper limb pain in manual wheelchair users may be possible.

Overview

This study followed a group of 28 individuals with SCI, cervical 7 level of
injury and below over the course of a three month period to determine
the effectiveness of a manual wheelchair propulsion training program.
The training protocol taught participants propulsion techniques based
on biomechanical and motor learning theory and assessed changes in
biomechanics and upper extremity pain.
Specific Aim 1): Develop wheelchair propulsion-training programs based
on research that links injury to specific propulsion biomechanics. We will
develop two interventions, a multimedia instructional program (MMP),
and a program that provides real time biomechanical feedback (RTF) to the
users. These focused interventions will train users to minimize cadence
(stroke frequency) and maximize contact angle (the angle along the arc of the
pushrim from the start of propulsion to the end of propulsion)
We developed a wheelchair propulsion training program designed to teach
efficient propulsion technique which may help minimize the development of
upper extremity pain and injury.¹ The MMP was an automated instructional
video and slide presentation highlighting common injuries that occur as
a result of propulsion and how to use specific propulsion techniques to
minimize their development. The RTF incorporates principles of motor
learning theory including minimizing the number of real time feedback
variables presented simultaneously, displaying variables discontinuously
and in a random order. Motor learning theory indicates that presentation
of too many variables can be overwhelming and discontinuous random
presentation encourages using one’s own error-detection and errorcorrection capabilities thus lending to improved skill acquisition,
performance and long term retention.² Because of their strong association
with the development of upper limb impairments, contact angle (CA),
velocity (m/s), and cadence (strokes/sec) were the feedback variables
selected for both the RTF and the MMP programs. The presentation of
cadence and CA feedback ultimately encouraged subjects to take longer,
less frequent strokes, to decrease force exerted at a given velocity, without
causing increased forces.
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Specific Aim 2): Test which training program causes the greatest short-term
changes in propulsion biomechanics. Three groups will be compared: a
control group (CG) that receives no training, an instruction only group (IO)
that reviews the MMP, and a feedback group (FB) that reviews the MMP and
receives RTF.
Hypothesis 2a) The IO group will have a slower cadence and larger stroke
angle when compared to the CG group.
2b) The FB group will have a slower cadence and larger stroke angle when
compared to IO group.
Data was collected for all subjects at a self selected and pre determined
velocity during propulsion on a dynamometer, carpet, ramp and tile. Although
28 subjects were enrolled in the study, mixed model analysis for long term
change was based on an N of 22 including only subjects with complete data
for every time point. These 22 individuals consisted of 7 FB, 8 IO, and 7 CG
subjects. 21 male and 1 female subjects were tested and their mean height,
weight, age, level of injury ,and time since injury were 1.74m, 80.58 kg ,
40 years, T12, and 19.3 years respectively. Subject age was found to be a
significant predictor of contact angle on the dynamometer at baseline and 3
months post training for all groups (p=.047). Sex, level of injury, and weight
were not found to be predictors of contact angle or frequency. Short term
change analysis is ongoing and will use the same statistical methods as
described below.
Specific Aim 3): Test which training program causes the greatest persistent
or long-term changes in propulsion biomechanics.
Hypothesis 3a) The IO group will have a slower cadence and larger stroke
angle when compared to the CG group 3 months after training.
3b) The FB group will have a slower cadence and larger stroke angle when
compared to IO group 3 months after training.
Statistical analysis for long term change (baseline to 3months post
training) has been performed for the self selected speeds conditions on the
dynamometer and the ramp. The mean changes found for self selected speed
on the dynamometer are shown in the table.

Group –
Dynamometer

Baseline

3 Month
Follow up

Contact Angle (º)
Control (CG)
92.1±13.1
91.4±16.4
Instruction (IO)
85.0± 15.7
97.4 ±13.2
Feedback (FB)
97.9 ±10.7
113.8 ±8.5
Cadence (Strokes/Sec)
Control (CG)
0.95± 0.16
1.0 ± 0.19
Instruction (IO)
1.12 ± 0.27
0.89 ± 0.24
Feedback (FB)
0.97± 0.11
0.80 ± 0.12
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Statistical analysis indicates that both FB and IO groups displayed a
statistically significant increase in contact angle while the CG subjects
remained unchanged ( p=.001). Significant difference were not found
between FB and IO groups (p=.216). Statistical significance decreases were
also found in cadence between the IO and CG groups (p=.007). The change
in cadence of the FB group compared to both IO and CG were not found to be
significant.
Results for propelling on the ramp are shown below.

Group –
Ramp

Baseline
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Contact Angle (º)
Control (CG)
100.5 ± 15.7
Instruction (IO) 100.6 ± 18.0
107.8 ± 13.8
Feedback (FB) 101.7± 9.1
115.4 ± 7.4
Cadence (Strokes/Sec)
Control (CG)
1.04 ± 0.13
1.06 ± 0.13
Instruction (IO) 1.14± 0.13
0.92 ± 0.17
Feedback (FB) 1.03± 0.13
1.01± 0.45
For the ramp condition contact angle increased in the FB group compared to
the CG group (p=.006). Comparisons of IO to CG and FB to IO were not found
to be statistically significant. Main effect changes in cadence were not found
to be statistically significant. Analysis of the predetermined speed conditions
and remaining self selected conditions is underway. As hypothesized in 3a),
the treatment groups (FB and IO) displayed favorable biomechanical changes
pre to post training compared to the CG. Although analysis for all conditions
is not complete, the FB group did not display statistically significantly
differences from the IO group.
Specific Aim 4): Investigate the extent to which resultant forces and
moments at the wrist and shoulder can be reduced as a result of training.
Hypothesis 4a) The IO group will have reduced resultant forces and moments
at the wrist and shoulder when compared to the CG group 3 months after
training.
4b) The FB group will have reduced resultant forces and moments at the
wrist and shoulder when compared to IO group 3 months after training
This analysis is ongoing. Changes in forces and moments at the wrist and
shoulder will be determined through use of Hanavan’s and Cooper inertial
segment and inverse dynamics models.3-4 Segment lengths and upper
extremity circumferences of all subjects will be measured and input to
Hanavan’s mathematical model which calculates the inertial properties of
each body segment. Non-dominant side data will be used for all subjects
and calculations for the inverse dynamics model will be performed using
Matlab (The Mathworks Inc., Natick, MA). Pushrim forces measured by the
SMARTWheel will be used as input to the model to calculate global joint
reaction forces at the shoulder and wrist. Thus far preliminary analysis has
shown reductions in resultant force occurring at the pushrim pre to post
training. Consequently we expect inverse dynamic calculations to show
reduced forces occurring at the shoulder and wrist after training.
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PS-3: Personal Mobility and a Manipulation Appliance
Garrett Grindle, MS

Introduction
For powered mobility users with limited or no upper limb function, few
options exist for manipulating objects in unstructured settings. Currently
available technology is cumbersome and is often difficult to control. The
Personal Mobility and Manipulation Appliance (PerMMA) is a multidisciplinary technology development project that combines wheeled mobility,
robotic bi-manual manipulation, machine perception, and novel algorithms
to allow users to interact with their environment in a more independent
and efficient manner. The overall aim of this device is decrease the user’s
dependence on caregivers by aiding them with manipulation intensive
activities, such as brushing teeth, meal preparation, or shopping. Unique
hardware has been developed and various methods of controlling the
system are being explored: autonomous control, shared control, and remote
operation. This presentation describes the early steps of this project,
including proof of concept demonstrations and an exploration of various
control methods.

Remote control mode - Remote control allows a person at different location
to help the user manipulate objects via internet communication. When a user
encounters an object that they need assistance with manipulating they could
contact a remote operator to assist. The remote operator uses cameras to
view the environment, along with verbal information provided by the user to
manipulate the object. In the future, it may be possible to set up call centers
where one remote operator could help several PerMMA users.
Shared control mode - Shared control combines the best attributes of robotic
computation with the unique ability humans have to identify objects and
make decisions. In this mode PerMMA receives information about the object
and the environment from both the user and the sensors in deciding how to
complete a task. In this mode, manipulation of the device is interactive with
the user providing the system information, the system making a decision
based on the uses input as well as input from its sensors, and then executes
an action. This mode may be useful for more complex task that require the
manipulation of multiple objects and multiple manipulation of an individual
object, such as food preparation.

Background
Currently, robot manipulators are available for attachment to
electric powered wheelchairs (EPW); however, their use is
limited. Typically these robots must be controlled one joint at a
time, making manipulation time consuming and tedious. These
robots greatly increase the width of the wheelchair, which is a
disqualifying attribute for many EPW users. A few technology
development projects have begun to address this issue. Alqasemi
and Dubey [1-3] created a robotic manipulator attached to a
basic power wheelchair and developed state space algorithms
for coordination of the two devices. Yanco and Tsui’s [4,5]
work has focused on better interfaces for wheelchair mounted
manipulators using a combination of touch screens and cameras.
Our approach is more comprehensive; PerMMA employs multiple
control strategies to perform tasks more complicated than simple
retrieving. The presentation describes the philosophy and presents
some example of these control modalities.

Methods
The PerMMA control approach features four different modes that
will combine to form a hybrid control strategy as to give the user
more flexibility for manipulating objects. The four modes are:
User control mode - relies solely on the user to detect the object and guide
the move the robot toward it. This mode is equivalent to current control
methods of commercially available manipulators for EPW. While this
methods is generally difficult and inefficient, it could be useful for make fine
adjustments.

Figure 1 – top left, depicts a person using user control to pick up a TV remote;
top right, is a photograph of the PerMMA system performing an autonomous
door opening task; bottom left, is a photograph remote control mode being
used to pick up a newspaper for the PerMMA user; bottom right, depicts
a drink retrieval task, which potentially could be performed using shared
control.

Autonomous control mode - allows PerMMA to complete complex task
automatically after it has received a high level command, such as “open
the door” or “pick up the glass”. Once the command has been received, the
system relies on its sensor, such as cameras, laser range finders, or bumper
switches, to provide data about the object. PerMMA uses the data to
compute a path or paths for the manipulator to move along to complete the
task.
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PS-3: Risk Factors for Wheelchair Related Falls: Can They Be Prevented?
Shirley Fitzgerald, PhD

An estimated 2.2 million Americans rely on wheelchairs as their means of
mobility. Estimates of usage average around 16 hours per day , traveling
distances per year around 1888 km. Kirby et al reported that tips and falls
are a high frequency, high-risk event, accounting for 68.5% of fatal and
73.2% of nonfatal accidents. Little research though has been conducted in
this area, with few evidence-based practices for prevention of wheelchairrelated falls. Our research team currently has several prospective studies
underway that are identifying risk factors which contribute to falls from
wheelchairs.
Using individuals with spinal cord injury, our first study, followed over 700
individuals for one year, to determine risk factors of wheelchair falls and
fall related injuries. Results indicate there are modifiable risk factors for
prevention of falls and fall-related injuries which include characteristics
of the user, wheelchair and their environment. Subsequent efforts are
underway to develop a fall risk screening tool, so that individuals at high risk
may be identified, and prevention methods introduced to the wheelchair user.
The second study in progress is examining veterans, over the age of 62 who
use wheelchairs as their primary means of mobility. As with our first study
in spinal cord, these older subjects are being followed for one year to assess
risk factors of wheelchair falls and fall-related injuries. As characteristics of
the older population are much different than the SCI subjects, we expect that
the risk factors will be very different.
The clinician who attends this session will obtain an increased knowledge
of wheelchair falls and the impact on the individual. The session will
include an overview of research completed to date, as well as descriptions
of the two ongoing studies. Although all risk factors will be discussed,
detailed information will be provided regarding specific wheelchair and
seating characteristics that were associated with increased falls and fallrelated injuries. By better understanding the risk factors that contribute to
wheelchair falls, clinicians will be able to provide improved care to their
clients.
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PS-3: Wheelchair Transfer Strategies to Preserve Shoulder Function
Alicia Koontz, PhD, ATP, RET

Introduction
Wheelchair transfers are essential for maintaining an independent and
highly functional lifestyle. However, transfers in addition to wheelchair
propulsion, pressure relief maneuvers and overhead activities place
tremendous demands on the shoulders. As a result these activities likely
predispose wheelchair users to repetitive strain injuries and shoulder pain.
Little information is available on the issue of transferring from a wheelchair
to other locations (e.g, motor vehicle, toilet, showers, recreational seat,
etc.) and when assistive devices are used while transferring (such as grab
bars, transfer boards, etc.). Two VA-supported research studies focusing
on transfer issues are currently gathering data for the future guidance of
new assistive device development and strategies for enhancing the transfer
process. These studies involve evaluating the transfer techniques of
individuals with spinal cord injury (SCI) while collecting shoulder kinetics,
kinematics, and surface electromyography (sEMG). The focus of this paper
is to provide an overview of the state of the science concerning the following
transfer issues uniquely and in combination:
A. Transfers between surfaces of varying heights;
B. Distance separating the wheelchair and the target surface;
C. Orientation of the wheelchair relative to the target surface;
D. Hand placement and trunk positioning during transfers;
E. Use of supports (e.g. armrests, grab bars) when transferring.
The following sections review the evidence related to these issues for
side transfers and identify gaps in knowledge where additional research is
needed.
Transfers between surfaces of various heights
Vehicle, toilet, couch/chair, and recreational equipment often present
wheelchair users with a height difference that makes transfers to/from them
seemingly more difficult to perform. Most of the biomechanics literature on
transfers has been focused on describing upper limb muscular demands and
biomechanics during transfers where the wheelchair or seat surface is at the
same height as the target surface. These studies provide a comprehensive
description of the movement strategies adopted by individuals with
paraplegia and tetraplegia [1] and the muscular demands at the shoulder and
elbow [2]. Few studies have examined transfers between two surfaces that
are not at the same height. An early study by Wang et al.[3] recorded sEMG
from four shoulder muscles and three-dimensional (3D) hand forces during
transfers to a 10 cm lower and a 10 cm higher surface in six unimpaired
subjects [3]. Transfers to lower heights resulted in higher vertical forces and
increased triceps brachii and posterior deltoid muscle effort. The authors
postulated that the increase in vertical force is likely due to the effects of
gravity which acts to accelerate the body downward. They also suggested
the increased muscle activity observed was necessary to overcome the
effects of gravity. Transfers to higher heights required greater biceps brachii
muscle effort and a shift in force from an anterior-posterior direction to a
medial-lateral direction. These changes were believed to result from the
greater degree of arm abduction and ‘pulling’ motion required to bring the
body up to the target surface. The lowest muscle activity and force was
found for the level transfers.
Gagnon et al. conducted a similar study but with 12 experienced individuals
with SCI [4]. The 3D hand reaction forces for a level transfer and a transfer
to a 10 cm higher target seat were recorded. They found that the trailing
hand vertical forces were greater when transferring to the higher surface
while the forces in the leading hand were lower in comparison to the level

25 th International Seating Symposium • March 12-14, 2009

transfer. As the vertical forces at the trailing hand for both the level and
higher transfers were overall higher than for the leading hand this further
supports the recommendation in the clinical practice guidelines (CPG) that
suggests persons with one-sided weakness or pain lead with the affected
side [5]. Horizontal forces were similar for both hands and both transfers.
Our group recently conducted a study to examine shoulder sEMG for 13
individuals with SCI and compared max normalized sEMG recorded during
three wheelchair transfers: level transfer to a bench, transfer to a bench 10
cm higher, and transfer to a bench 10 cm lower (in random order). Preliminary
findings show that the pectoralis major muscle activity was lower when
transferring to a lower surface while pectoralis major and triceps muscle
activity was higher when transferring to a higher surface compared to a level
transfer (p < 0.05). When a gap of 10 cm separating the wheelchair from
the transfer surface was introduced, there were no significant differences
found in shoulder muscle activity between a level transfer without a gap and
a lower transfer with a gap. In addition to requiring greater pectoralis major
and triceps muscle recruitment as before, greater anterior deltoid, biceps
and latissimus dorsi muscle recruitment was also needed when transferring
to a higher surface with a gap in comparison to the level transfer without a
gap. (p<0.05) The differences found between our study and Wang et al.[3]
who also examined shoulder EMG for non-level transfers are probably due
to differences in the sample (unimpaired vs. SCI) and experimental setup.
The subjects in our study used their own wheelchairs and they placed their
wheelchairs at a preferred distance and angle from the target surface versus
a set distance and angle.
A separate study by Gagnon et al. [6] reported trunk and upper limb
kinematics for a level transfer and a transfer to a 10 cm higher and 10 cm
lower for 10 men with SCI. Increased shoulder flexion was observed in the
trailing arm while the leading arm showed increasing extension as the height
of the surface increased. Less flexion was observed for the leading arm
for the same height transfer compared to the higher and lower transfers.
Shoulder and elbow flexion velocities generally increased as transfer height
increased. The combination of increased shoulder flexion with transfer
height in the trailing arm is of concern as forces recorded at the trailing hand
are also higher for higher transfers [4]. Furthermore, muscle force at the
shoulder have been shown to increase with increasing flexion and abduction
[7] and as transfer height increases (see above). As the arm is also abducted
during transfers, this shoulder posture combined with the high forces likely
predisposes individuals to development shoulder impingement or rotator cuff
injury.
In summary, the studies on non-level transfers to date generally support the
CPG which recommend that individuals perform level transfers whenever
possible. Our shoulder sEMG findings suggest however that performing
transfers to a lower surface may reduce the muscular demands as long as
the distance between the wheelchair and the target surface is minimized.
Furthermore, the angular upper limb joint displacements and velocities found
in Gagnon et al. [6]’s study were lowest during the low transfer. Future
studies that transpose the hand force to the upper limb joints are needed
to provide a deeper understanding of the effect of height on the individual
joints.
Distance separating the wheelchair and the target surface
Newly injured individuals are taught to position the wheelchair very close
to the target surface to minimize the distance the body has to be lifted and
moved during a transfer. Sometimes physical obstacles are present that
inhibit positioning the wheelchair close enough to the target. This situation
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is common when performing a transfer into a motor vehicle for example,
where the frame of the vehicle itself prevents positioning the wheelchair
next to the seat. When the distance separating the wheelchair from the
target surface is too far, individuals may need to use a transfer board to
assist with making the transfer. There are no studies in the literature that
specifically address the issue of transferring across a gap. The studies on
transfers to date have either allowed subjects to determine the distance and
orientation of their wheelchair with respect to the target surface, or used
a set, fixed, unspecified distance, between the wheelchair and/or seating
surface and the target surface for all subjects. The one exception to this
was Wang et al. [3] who mentioned that there was a 10 cm gap between the
seating surfaces.
The purpose of the shoulder sEMG study we mentioned earlier was designed
to understand the muscular demands when introducing a 10 cm space
separating the wheelchair from the target surface and the effects that a gap
would have on varying transfer heights. In this study we allowed individuals
to position their wheelchair as they normally would and marked this distance.
From this distance we added an additional 10 cm and they repeated the
wheelchair to bench transfer (random order). Their hand position on the
bench for a normal transfer was also marked and subjects were asked to
place their hand is the same position when performing the gap transfer.
Higher anterior deltoid (both arms) and biceps muscle activity (trailing arm)
was found for the level transfer with a gap versus the same transfer without
a gap (p < 0.05). The biceps muscle activity (both arms) was also higher
for the low transfer with gap compared to the same transfer without a gap.
While the muscle demands for high, gap transfers were generally higher than
high, no gap transfers, there were no statistical differences found.
This early evidence which shows that more muscle force is generated with
a greater distance between surfaces highlights the need for future studies
that address the gap issue. Our study enrolled highly skilled individuals with
SCI and all of them were able to perform the 10 cm gap transfers. Individuals
who are less skilled or have muscle weakness may have a more difficult time
with gaps and may need to use transfer boards to assist with the transfer.

Orientation of the wheelchair relative to the target
surface
Newly injured individuals are initially taught to orient their wheelchair at
approximately 30º with respect to the target surface [8]. This orientation
enables the knees to be in close proximity to the target surface and allows
the body to pivot through a small angle about the feet which stay in relatively
the same place on the floor. This orientation also positions the wheelchair
so that less vertical lift is needed to clear the wheel. There are no studies
in the literature that specifically address the angle of orientation between
the transfer surfaces. Like with the distance variable, studies either permit
individuals to orient their wheelchair as they prefer or set the angle which
has been found to range from 25º to 90º (inside angle between the two
transfer surfaces).
In our shoulder EMG study we allowed individuals to position their
wheelchair as they normally would with respect to the bench. The angles
ranged from 8º to 50º (mean = 22.4º; std. = 12.2º; median = 20º). The most
common angle was 10º (N=3) and 15º (N=3). The wide range of angles and
the deviation from the ‘recommended’ 30º calls attention to this variable. A
larger angle between the surfaces would entail rotating the body through a
wider pivot angle which may lead to greater shoulder and trunk rotations and
moments about the shoulder and elbow joints. Potential research questions
to explore in the future are what other factors besides the wheelchair itself
influences a person’s choice concerning wheelchair positioning for a transfer
and is there a biomechanical advantage to positioning the wheelchair at
certain angles with respect to the surface to lessen the demands on upper
limb muscles and mechanical loading at the joints.
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Hand placement and trunk positioning during transfers
When performing a side transfer from a wheelchair, the trailing hand is
placed on the frame of the wheelchair (usually part of the seat frame or
legrest tubing) or the armrest is used if present. The leading hand will
be positioned on the target surface or a grab bar if available. There are
no established guidelines for hand positioning for a transfer. They are
determined initially through trial and error. During acute rehab, patients are
taught the ‘head-hips technique’ which entails flexing the trunk forward and
then lifting and moving the hips over to the target surface while the head
moves in the opposite direction. As individuals become more independent
and experienced with wheelchair transfers, most eventually seem to find
trunk and hand positions that allow them to easily and safely complete
the transfer. However, we believe there may be alternative hand and trunk
positions that would make transferring easier or lower the risk for developing
shoulders problems. During a transfer, impingement positions (shoulder is
abducted, internal rotated and flexed) are natural to assume. However,
forces at the shoulder have been shown to increase with increasing flexion
and abduction [7]. When pushing down on an object with the arm at the
side, forces are transmitted directly through the elbow and wrist to the
shoulder [9]. Little if any moment is created at the arm in this position. If the
arm is abducted or forward flexed, then in addition to the forces, moments
will also occur at the shoulder. This moment leads to higher forces in the
shoulder muscles themselves.
We are currently conducting a study to investigate how different leading
hand positions affect the forces and moments at the shoulders for both
leading and trailing arms. Based on the general principle of moment arms,
we hypothesized that there will be greater moments at the shoulder when
there is a larger distance between the pivot hand (leading arm) and the
body’s center of mass. A preliminary analysis of the first nine male subjects
tested with SCI showed that transferring using a head hips technique with
the arm close to the body (less abducted, more internally rotated) versus
further from the body (more abducted, less internally rotated) led to reduced
forces at the shoulder.[10] Overall shoulder forces were lower for transfers
using the head-hips technique versus the preferred method of transfer.
With the head-hips technique more weight is transferred to the legs which
likely offload the amount of force that is transmitted to the shoulder joint.
Additional subject testing and analyses are planned to verify these findings in
a larger group of subjects as well as determine the range of trunk flexion that
is necessary to minimize forces at the shoulder. Upper limb strength is likely
strongly correlated with transfer ability and technique. Further research
is needed to understand the relationship between arm strength, shoulder
forces and moments and the natural techniques that experienced wheelchair
users have adopted.

Use of supports when transferring
Accessibility guidelines require that public bathrooms be equipped with grab
bars beside the toilet and in the shower to assist with performing transfers.
A trapeze is another example of an aid that is used to assist with transfers.
In a motor vehicle transfer, the frame of the vehicle or the steering wheel is
used to assist with the transfer. There is no data currently available on the
biomechanics of transferring with the use of these aids. To use the side bar
for a toilet transfer, a greater degree of shoulder abduction is usually needed
because the bar is further away from the target surface. This could result in
elevated forces at the shoulder as discussed earlier. Some wheelchair users
have commented to us that they will use part of the toilet seat instead of the
grab bars to avoid an awkward or excessive reach.
Vehicle and trapeze transfers involve elevating the arm above shoulder
height. The association between overhead activity and shoulder pain and
injury in the ergonomics literature is strong. This position has been found
to lead to higher forces in the shoulder [11]. None of the studies in the
ergonomics literature however looked specifically at a ‘pulling’ shoulder
task which is the case for an overhead transfer in which the applied force is
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directed toward the body. Literature on pulling tasks in a SCI population is
sparse. Das et al. [12] examined isometric pull and push strengths in persons
with paraplegia for normal, maximum and extreme working reach envelopes.
Pull strength was greatest during an extreme reach at a location vertically
above the shoulder. The strongest push occurred at a location 45 degrees
from vertical and was lower than the strongest pull when Newtons of
isometric muscle strength were compared. This finding suggests that pulling
with the arm vertically overhead may more effectively recruit larger muscles
of the proximal shoulder like the bicep, pectoralis major and deltoid muscles
which may protect the joint from impingement since less depressive force is
needed to stabilize the joint in this position.
In addition to investigating various below shoulder height transfers, we are
also analyzing an overhead transfer with an above-shoulder height force
sensing beam. A preliminary analysis of four male subjects with paraplegia
showed that the overhead transfer did not elevate the shoulder forces
compared to their own method of transfer [13]. This is a small sample and
thus more data is needed to identify if significant differences exist.

Conclusions

As evidence on transfers continues to surface, it will hopefully lead to more
detailed clinical guidelines for transfer training, evidence-based therapeutic
and exercise interventions, and identifying the types of assistive devices to
use to help prevent injuries.
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IC 24. The Assessment: On “The Mat” and Taking Client Measurements
Brenlee Mogul-Rotman, BSc(OT), OTR, ATP, OT (Reg.Ont.)

All good seating starts at the pelvis. Completing a thorough but concise mat
assessment has always been a challenge in seating and mobility due to time
constraints and environmental challenges.

• ankle ROM
• inversion/eversion
• plantar flexion/dorsiflexion

Assessment Guidelines

Questions
• Can neutral alignment be achieved?
• Are positions fixed or flexible?
• Are positions sustainable?
• Are there issues of subluxation/dislocation?
Upper extremity
• shoulder ROM
• flexion/extension
• retraction/protraction
• elbow ROM
• flexion/extension
• wrist ROM
• flexion/extension
• radial/ulnar deviation

Observation
Interview
Cognitive/Perceptual Status
Communication
Sensory
Environment
Transportation
Current Equipment
Physical Findings
Observations throughout assessment
• Skin integrity
• Pain
• Tone
• Reflexes
Assessment is initiated in supine. Client is then brought to a seated posture
and reassessed to see if same ranges and positions can be achieved.

Physical Findings
Pelvic and sacral range of motion
• pelvic tilt
• pelvic obliquity
• pelvic rotation
Questions
• Can neutral alignment be achieved?
• Are positions fixed or flexible?
• Are positions sustainable?
Trunk range of motion
• kyphosis
• scoliosis
• rotation
• rotoscoliosis
Questions
• Can neutral alignment be achieved?
• Are positions fixed or flexible?
• Are positions sustainable?
• Can trunk position be isolated from pelvic position?
Lower extremity
• hip ROM
• internal/external rotation
• flexion/extension
• ab/adduction
• windsweeping
• knee ROM
• extension/flexion
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Questions
• Can neutral alignment be achieved?
• Are positions fixed or flexible?
• Are positions sustainable?
• Are there issues of subluxation/dislocation?
• Will upper extremity ROM impact seated posture or function?

Measurements
Anatomical measurements of the client are necessary in order to then
determine the proper measurements and set up of the seating and mobility
system.
• The client should be on a flat surface.
• Separate right and left side measurements are sometimes needed.
• Measure as straight as possible.
Heights
• Seat surface to PSIS
• Seat surface to elbow
• Seat surface to inferior angle of scapula
• Seat surface to armpit
• Seat surface to top of scapula
• Seat surface to top of shoulder
• Seat surface to top of head
Depths
• Trunk depth- distance from backrest surface to front of ribs
• Seat depth -distance from rear of buttocks to back of knees
Widths
• Hip width- distance from one side to the other at the widest point
• Trunk width -distance from one side of trunk to the other at about 1” below
		 t he armpits
• Shoulder width- distance between the outer edges of the shoulders
• Head width- side to side distance at the head’s widest point
• Knee width- distance from outside of one knee to outside of the other
• Foot width- distance from outside of one foot to outside of the other
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Length
• Lower leg length- bottom of foot to underside of knee
• Foot length- distance from heel to toes
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Generic Features of Seating Components Required
Glossary of Terms
The following is a glossary of common deformities and postures found in
individuals undergoing a seating assessment and intervention.
• Pelvic obliquity: the pelvis tilts down on one side. The side that is lower
is the side that has the obliquity. An obliquity is often associated with
a scoliosis.
• Posterior pelvic tilt: the entire pelvis tilts backward creating pressure
on a sacrum and coccyx. This posture often makes the seat depth look
longer than it really is.
• Anterior pelvic tilt: The entire pelvis tilts forward. A small amount of
anterior tilt can be a good functional posture that encourages spinal
elongation. Too much anterior tilt can lead to hyperlordosis of the spine
and extra pressure on the pubic bone.
• Pelvic rotation: the pelvis rotates forward on one side, backward on the
other side. The rotation is labeled by the forward side. This deformity
often appears like a leg length discrepancy.
• Scoliosis: the trunk is curved laterally, or to the side.
• Kyphosis: the upper spine and trunk are flexed or bent forward. A
kyphosis creates a hunched over look.
• Hyperlordosis: the lower back is abnormally extended or arched.
• Hip adduction: the legs come together toward the midline of the body,
therefore creating limited space between them.
• Hip abduction: the legs are spread apart, away from the middle of the
body.
• Internal rotation of the hips: the knees come together towards the
middle of the person, the feet will move away from the middle of the
body.
• External rotation of the hips: the knees separate and the feet will come
back together towards the center of the body.
• Dorsiflexion of the ankles: the feet are bent upwards excessively.
• Plantarflexion of the ankles: the feet are bent downwards excessively.
• Inversion of the ankles: the feet are turned in.
• Eversion of the ankles: the feet are turned out.
• Protraction of the shoulder girdle: the shoulders are pulled forward.
• Retraction of the shoulder girdle: the shoulders are puller backward.
Deformities vary in individuals and conditions. Age, diagnoses, muscle
tone, range of motion, length of time with the deformity, compliance, skin
condition, cognition/perception and function will all effect the posture of
the individual and ability to correct the existing problems. Deformities are
assessed as either fixed or flexible. Fixed deformities are those that cannot
be corrected and must be accommodated with seating components, so as not
to worsen or cause secondary problems. Flexible deformities are those that
can be actively corrected and must be modified and improved so that they do
not become fixed.
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IC 25. Positioning of the Traumatic Brain Injured Patient in the Inpatient Setting
Stacey McCusker, PT
Deborah Pucci, MPT, ATP
Susan Johnson Taylor, OTR/L

Introduction:

Seating and Dependent Mobility Systems:

The challenges of providing adequate seating and positioning for the brain
injured population are significant. This population, particularly in the acute
phase is quite variable and little research has been done to address specific
seating and dependent mobility needs. It is a growing population especially
for those who may work with service men and women who have been
affected by blast injuries.

The challenge is to find a seating and mobility system that can be adapted to
meet the changing needs of the client. If resources are limited, any system
that is used for inpatients needs to have as much flexibility as possible. This
means, for example, the ability to change the seat to back angle, seat to
floor height and the amount of dump. Adjustable height armrests and angle
adjustable footrests are ideal. The dependent client needs to be positioned
for stability and often in at least a semi-reclined position.

The importance of early intervention cannot be emphasized enough. It is
much easier to guide the client toward good postures as they improve than to
correct poor postures. The client’s seating and positioning needs may change
significantly during the inpatient stay, making it imperative that they are
reviewed regularly. The client may also have communication impairments,
limiting their ability to give feedback about pain and comfort and adding to
the challenge.
There are three major seating and positioning issues that will be addressed
during this presentation: clients with high tone, low tone and restlessness.

High tone:
Increased tone is probably the most common presentation seen in clients
with TBI. Proper seating and positioning can assist with inhibiting tone
(Trefler, Hunt), although it may often be done in conjunction with some form
of medical intervention as well. Environmental factors such as changes in
the level of stimulation (noise, temperature) or internal factors (high blood
pressure, fever, pain, etc.) can increase the amount of tone and must be
taken into account when looking at the TBI client. Fluctuations in tone are
very common in this population and can provide positioning challenges.

Conclusion and Summary:
There is a lot of work to be done in the area of seating and positioning for the
brain injured population, both in acute inpatient, outpatient, and as the client
ages with their disability. Early intervention is key to help avoid postural and
range of problems as the client goes through rehabilitation.
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Low tone:
Hypotonicity is not as common. It is frequently seen in combination with high
tone. Pain and structural problems of poor posture can be issues if the client
is not adequately supported (Moles).

Restlessness:
Restlessness is a frequent sequelae of TBI. Too often the end result is the
client being confined to bed because of the higher risk for injury. These
clients may benefit from positioning and wheelchairs that allow them to
exhibit restless behaviors within a safe range of movement (Moles).
In addition to these major issues, additional physical limitations must also be
taken into consideration. These may include but are not limited to: secondary
diagnoses and comorbidities, heterotrophic ossification, range of motion
limitations, and fractures. All of these are not unusual in this population and
add to the challenge of positioning the client safely. If the client is properly
positioned from the beginning, even as he or she changes, there will be fewer
problems in the long term.

25 th International Seating Symposium • March 12-14, 2009

133

134

25 th International Seating Symposium • March 12-14, 2009

IC 26. Remote Wheelchair Prescription and Selection Using RWS-A
Kyoung-Yun Kim, PhD

Overview:
The current wheelchair selection processes are vastly time-consuming
and often require cumbersome searching on ever-changing information
of wheelchair products and associated policies. Additionally, the current
wheelchair selection and prescription practices have the following
limitations: clinicians’ knowledge limitation; clinicians’ knowledge
fault; decision consistency problem; wheelchair repository update
problems; information overload; time and geographical limitation; and
miscommunication among clinician, patient, and physician. To enhance
the current wheelchair selection practices, Telerehabilitation (TR)-based
wheelchair selection and evaluation have been investigated by the
Rehabilitation Engineering Research Center on Telerehabilitation (RERCTR) funded by National Institute on Disability and Rehabilitation Research
(NIDRR) of U.S. Department of Education. This lecture discusses the
emerging needs of remote wheelchair selection and prescription, and
introduces decision support technologies to realize the remote wheelchair
selection and prescription.

Learning objectives:
1.
2.
3.
4.

Aware the demand of remote wheelchair selection and the HCPCS
policy issues related to power mobility seating and devices.
Understand challenges related to the realization of remote wheelchair
selection
Familiarize the Information Technology related to remote wheelchair
selection processes.
Understand the capability of decision support technologies and
collective community with live demonstrations

Covered topics
1.
2.
3.

4.

Comparison of the current wheelchair selection and remote wheelchair
selection processes
HCPCS policy and challenges
Decision support technologies for remote wheelchair selection
processes
a. Remote wheelchair selection advisor
b. WheelchairWiki
c. HCPCS visualizer
Live demonstration of remote wheelchair selection tools

25 th International Seating Symposium • March 12-14, 2009

135

136

25 th International Seating Symposium • March 12-14, 2009

IC 27. The Disability Movement and Today’s Service Delivery Process
Ann Eubank, OTR/L, ATP

Accessing and providing rehabilitation equipment using today’s service
delivery model can be extremely challenging. Due to these challenges,
many providers make business financial decisions and limit choice. Many
clinicians limit choice stating they are shielding the client from inevitable
frustration, yet the lack of choice may lead to oppression of an entire group of
people – people with disabilities. Evidence suggests that treatment should
be needs led and encourage client autonomy, choice and control (Law et al.,
1996). Yet, many rehabilitation clinics are guided, not by client choice, but
by reimbursement guidelines. The health care professional faces an ethical
dilemma; to follow best practice standards and respect clients’ abilities
and support their rights to enact choices while balancing market influence
regarding business practices that increase profits yet may limit choice.
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It is important to have a general understanding of the historic and current
health care policies that shape today’s durable medical equipment service
delivery process. A paradigm shift along with action is necessary if we
are to continue providing mobility devices that meet the complex needs of
our clients. This shift begins with the clinicians educating clients, families,
third-party payers and providers with specific actions necessary to change
the system.
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IC 28. Clinical Considerations with Selection of Adaptive Bathroom Equipment
Sam L Adams, OTR/L

On a regular basis, we clinicians are charged with the task of identifying
appropriate bathroom equipment for our clients. As they progress in
establishing a daily self care routine, we play a key role in assisting and
advocating for our clients’ health, independence, safety and dignity with
selection of showering and toileting equipment.
Where should we start? What should we consider? What are the equipment
options out there? Do equipment options change along the way between
initial mobilization and discharge? Are we assuring clients’ knowledge,
performance and satisfactions are optimized with return for follow-up? How
and where can we do better in our decision-making regarding selection of
adaptive bathroom equipment and education of those we serve?
Just as in the case of an initial mobilization from bed to a demo. or trial
wheelchair for mobility purposes, the process of selection of bathroom
equipment should follow a protocol of phases.

Phase One:		 “Demo. Equipment” –
												 Meeting our short term goals
Phase Two: “Definitive Equipment” –
												 Meeting our long term goals
Phase One: Selection of a piece of equipment that will allow the client to get
out of bed to safely and successfully use the bathroom.
Then, following equipment evaluation, when it is established that the client
and nursing staff are good to go with initial equipment set-up, adequate
access to the bathroom environment on the ward, sitting tolerance and
assistance needed to safely complete toileting tasks in a seated position, we
move toward Phase two.
Phase Two: The selection of a definitive piece of equipment that will optimize
long term goals established in preparation for the client’s discharge.
Just as with selection of manual or power mobility devices, it all starts with
what is most important to the client: that person’s goals. First stop: posture
and seating evaluation. We educate along the way regarding why we do
what we do while emphasizing the importance of assessment of alignment,
evaluation of flexibility, assurance of adequate skin protection, optimal trunk
balance, appropriate line of sight, maximized upper extremity function and
peak independence.
Why are we not pressure mapping on bathroom equipment? Are we
educating our clients, their family members and caregivers regarding “OK”
areas for pressure, concepts of forced isolation and areas to avoid weight
bearing? Are we assuring a means of effective pressure relief is granted,
especially in cases where individuals are spending hours on equipment issued
with intention for daily use?
Just as with selection of a wheelchair, appropriate pelvic positioning
is crucial, especially when we have the ability to improve peristalsis or
defecation, increase independence and shorten the amount of time clients
are spending in the bathroom so that they can off the pot and get on with
their day!

What can we improve in functional performance in the bathroom when
we grant someone increased pelvic stability with selection of a specific
commode or bathing surface? What function might we be inhibiting with
selection of certain types of equipment?
What exactly is out there in the way of bathroom equipment options? What
in the way of seating components like recline, tilt-n-space and elevation
optimizes management of blood pressure, skin protection, trunk balance,
comfort, decreased pain, decreased spasticity, improved bowel and bladder
emptying, increased independence and improved quality of life? What
seating options best preserve shoulder function, offer energy conservation,
and assure patient & caregiver safety? As we apply custom seating options
to our designer mobility end products, are we considering application of
those same custom modifications and adjustments to our clients’ bathroom
equipment?
We address hypotension with slow, progressive mobilization protocols and
later teach family members and caregivers manual tilt-back methods with
transition from reclining to lightweight manual wheelchairs. Why are we
not instructing ways in which to address hypotension and including tilt
components with order for bathroom equipment? Are we doing all that we
can do to advocate for an individual’s quality of life when that person says,
“I just get a sponge bath in bed because my blood pressure drops in the
shower”?
Just as we train our clients in performance of mobility skills such as pressure
releases, transfers and downhill travel at the wheelchair level, we need to
address those same mobility and ADL skills in the bathroom on the rolling
shower commode chair, raised toilet seat and transfer tub bench.
Case studies included in this presentation will highlight areas where we
as clinicians might be able to improve our customer service and our skills
in adaptation while fitting the equipment to both the patient as well as the
patient’s environment.
The take home message from this presentation is Share What We Know.
In many cases our clients identify the goal of being as independent as
possible – but often are not aware of what bathroom equipment options
are available to them. Even fewer people are aware of what adjustments
or modifications have been trialed to grant more stability, better functional
performance and potential improvements in independence with performance
of daily self cares.
The take home message from this presentation is Share What We Know.
Yes; procurement of higher-cost, adaptive bathing and toileting equipment
is expensive and in most facilities, not covered by insurance. However,
like all other pieces of durable medical equipment, medical justification
was established, presented to insuring agencies and passed along to those
clinicians and clients now using that equipment. There’s a reason why
insurance agencies no longer require that all chair users be in a Breezy
manual, or E&J power wheelchair. It is our obligation to learn about, trial,
document and educate regarding the benefits of use of advanced equipment
options that provide our clients with better health and better living.

The take home message from this presentation is Share What We Know.
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We need to include re-evaluation of performance of bathing and toileting
tasks in every client’s follow-up assessment, be it initial eval. with clients
new to our location, advanced rehab. or annual evaluation. Research tells
us that our clients go home after discharge from initial rehab. and continue
to make progress. Our assessment, knowledge of equipment options, ability
to optimize function, control, independence and health, education and
intervention must progress with them.
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Note:

Specific products and/or companies named in this lecture are identified only
for the purpose of example and are not endorsed by the VA Puget Sound
Health Care System or the author.
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IC 29. Developing A Personal Pressure Management Plan to Foster Client Adherence
Linda Norton, OT Reg.(ONT), MScCH

Manufacturers tend to present new products to manage pressure, friction
and/or shearing forces. Evidence of the effectiveness of these products
varies and does not consider individual client factors. The purpose of a
Personal Pressure Management Plan is to create an evidence informed
approach to pressure management on all surfaces which is chosen by the
client and based on a comprehensive assessment.

Case Study:
Todd is a 38 year old Paralympic hockey player that has been the team
captain over the past 10 or more years. He has won several gold medals as
world championships and Olympic placements.
Todd first developed a pressure ulcer on the left buttock in 1995. This was
closed and he has had no further problems with that site. The right buttock
ulcer first started in 2002 and are recurrent yearly to August 2005 since that
time he has had an open ulcer. He has had four surgeries in 2005 and 2006
including two rotational flap attempts with the gluteus muscles.
At the time of this assessment the stage IV pressure ulcer post debridement
measured 6.5 x 1.5 by 4.5 cm deep. The undermining of this ulcer is 5
cm superiorly and 3 cm medially (stage 4 with exposed bone). It is 5 cm
undermined laterally and 1.5 cm inferiorly. The undermining and ulcer
opening traced on the surface gives a dimension of 13 x 11 cm.
Todd at the moment is on modified bed rest, living alone and preparing his
own meals. His nutrition is good. He eats a balance diet and is currently
seeing a nutritional specialist. He is continent of stool and urine. His
transfers are without friction and shear and he has considerable upper body
strength. He weighs 158 lbs and he is usually 10 lbs heavier. He is doing
light cardiovascular workouts with weights and is not using the bicycle but
training lying down on the bed for the present time.
Pressure ulcers, once assessed in terms of size and stage, can be further
classified as healable, non-healable or a maintenance wound.1 A healable
wound is one where the client has the capacity to heal, is making choices
consistent with the goal of healing and where the health care system can
support optimum care. A non-healable wound is one where the client does
not have the capacity to heal. A maintenance wound is one where the client
has the capacity to heal, however the client is making choices not consistent
with the goal of healing the wound or where the health system can not
support optimum care of the pressure ulcer. Determining the whether the
wound is healable, non-healable or maintenance will have an impact on the
care plan developed.
To use Todd as an example, when he was first assessed, his goal was to
compete in the Olympics regardless of whether or not his wound was healed.
He was committed to doing whatever it took to prevent the wound from
getting worse, while at the same time meeting his goal of competing in the
Olympics. At this time, Todd’s wound was considered a maintenance wound.
Treatment focused on ensuring he was able to manage the dressing changes
independently and controlling infection in addition to modifying all surfaces
he used to minimize the impact of friction, shear and pressure. After the
Olympics, Todd was committed to healing the ulcer. The team changed
approaches to aggressively treat the wound, including surgical closure. In
addition some activities were modified or avoided (such as playing sledge
hockey) during this phase.

25 th International Seating Symposium • March 12-14, 2009

Support Surfaces: The Evidence
The Cochrane Collaberation2 has recently completed an update of the
evidence surrounding support surfaces. As a result of this review they
concluded in part that:
•• “Foam alternatives to the standard hospital foam mattress can reduce
the incidence of pressure ulcers in people at risk”. 2
•• “The relative merits of alternating and constant low pressure devices
are unclear”.2
•• “Pressure-relieving overlays on the operating table have been shown
to reduce postoperative pressure ulcer incidence, although two studies
indicated that foam overlays resulted in adverse skin changes”. 2
•• “Two trials indicated that Australian standard medical sheepskins
prevented pressure ulcers”. 2
•• “There is insufficient evidence to draw conclusions on the value of seat
cushions, limb protectors and various constant low pressure devices as
pressure ulcer prevention strategies”. 2
This review, however does not provide clear guidance regarding the
management of pressure, friction and shear for individual clients. A literature
review does provide some evidence regarding approaches to managing these
forces for individual clients.
••
••
••
••
••
••

Minimize the use of incontinence pads. Use of an incontinence pad was
shown to increase peak pressure values by 20 – 25%.3
Leg elevation at 10 degrees in the 30-degree head-up position is
effective for reducing body displacement at the acrominon; it was not
effective for reducing sacral interface pressures. 4
A client with a pressure ulcer on the buttocks and/or trochanteric area
should optimize mobilization. If pressure on the ulcer can be managed,
encourage sitting as tolerated.5
Body mass index (BMI) appears to be correlated with peak interface
pressures in elderly clients and those with spinal cord injuries.6
Peak pressure locations do not correspond exactly with the ischial
tuberosities during propulsion but are in front of the ischial tuberosities.
7
Peak pressures are generally lower during dynamic conditions
(moving).7

While this evidence may lead to practice recommendations, these
recommendations require modifications to ensure they meet the client’s goals
and expectations.

The Evidence: Fostering Treatment Adherence.
The traditional concept of compliance (providers perspective; to obey an
order or command) has been replaced with adherence (patient’s perspective;
to stick to a treatment/ regime) and coherence (to negotiate a treatment with
both perspectives considered). The choices the patient makes, ultimately
can affect whether or not the wound will heal. Nurses were surveyed8
regarding “non-compliance”. There was a sense that “a situation would never
improve; a wound would never heal, because the patient was, for whatever
reason, acting in a manner which would prevent healing.”8 Evidence
suggests that adherence rates for clients with chronic conditions are lower
than those with acute conditions.9 As a result, coherence in chronic wound
management becomes of paramount importance.
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Keller and Carroll10 report that six specific actions
increase client adherence:
••
••
••
••
••
••
••

Keep the regime simple
Write out the regime for the patient
Motivate the patient and give specifics about benefits and time table
Prepare the patient for side-effects and for optional course of action
Discuss with the patient any obstacles to moving forward with the
regimen
Get feedback from the patient.

Creating the Personal Pressure Management Plan
At each stage of the development of the plan, the best practice evidence and
options for each surface are discussed with the client. Ultimately the client
chooses which approach will be implemented. As the client is choosing the
course of action it is more likely that they will adhere to the plan.

Todd’s Pressure Management Plan: With The
Maintenance Wound
••
••
••
••
••
••
••
••

Continue with independent side transfers
Modify the marathon chair so strapping does not exert pressure over
the wound bed
Pressure distribution air cushion for use in the wheelchair
Modify training activities (e.g. weight lifting) to minimize pressure
friction and shear over the wound
Continue with sledge hockey training schedule using a gauze and
saline dressing during practice – returning to negative pressure wound
therapy when not training/playing
Regular skin checks including after training and practices.
Engage in regular weight shift practices
In lying, avoid putting pressure on the ulcer
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Todd’s Pressure Management Plan: With The Healable
Wound
••
••
••
••

Continue with the above plan with the following changes
Discontinue playing sledge hockey and training activities which exert
pressure friction and shearing forces over the wound
Reduce driving activities
Implement adjunctive therapies such as Hyperbaric Oxygen treatment

Both of the treatment plans developed in conjunction with Todd were
successful. The treatment plan when he had a “maintenance” wound,
resulted in Todd having the opportunity to compete in the Olympics, and bring
home a gold medal, without having his wound deteriorate. The treatment
plan when he had the “healable” wound resulted in the closure of the wound.
Now, Todd has once again resumed training for the 2010 Olympics, with no
adverse affect on his skin. Taking this approach to care can help clients meet
their health and personal goals.
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IC 30. Operational and Financial Challenges Facing Rehab Technology Providers
Gautam Garg, MS
Presented By: Doug Westerdahl
												 Donald Clayback

Executive Summary

ANALYSIS OF THE “MEDIUM” SECTOR

The ensuing pages of this report contain an analysis of the business
& operating performance of the industry comprising of complex rehab
equipment suppliers (referred to as the “complex rehab industry”). The
analysis is based on the quantitative analysis of the financial information
which was shared by these suppliers in response to an email survey
questionnaire. The survey was made available to the industry in the month
of May 2008; and responses were obtained throughout the months of May
& June in the same year. The response rate for the survey was 20%; which
is considered fairly high1 if we take into the account the settings of the
survey. The survey responses were clearly indicative of the highly diverse
nature of the complex rehab industry. The companies that participated in
the survey were from all across the United States; representing the states
of New York, New Jersey, Wyoming, Ohio, North Carolina, Connecticut,
Virginia, Idaho, California, Minnesota, Michigan, Florida & Texas to name
a few. Furthermore, the participants were companies with annual revenue
varying from a compact $250,000 to an expanding $21,000,000. To enable
the understanding of the business of the complex rehab industry in a more
concrete, analytical & justifiable manner; the companies belonging to the
industry have been divided into three (3) major groups:

••

1.
2.
3.

Small Companies: Annual revenue - less than $5 Million (representing
53% of the industry)
Medium Companies: Annual revenue - $5 Million to $10 Million
(representing 42% of the industry)
Large Companies: Annual revenue - more than $10 Million (representing
5% of the industry)

••

••

ANALYSIS OF THE “LARGE” SECTOR
••

ANALYSIS OF THE “SMALL” SECTOR
••

••

••

Companies with annual revenue of less than $5 Million. The sector
represents 53% of the complex rehab industry; hence the maximum
number of companies in the complex rehab industry belong to this
revenue range.
For the year 2007; a significant percentage of the companies suffered
losses (or made negligible profit) as evident from the pretax profit
expressed as a percentage of revenue. An average of 33% of the
companies into losses or making negligible profits.
On an average, a typical “small” company earns 75.42% of its revenue
from the rehab business.
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Companies with annual revenue of $5 Million to $10 Million. The second
most populated sector in the complex rehab industry; 41.67% of the
companies in the industry having annual revenue in this range.
An average pretax profit expressed as a percentage of revenue at
around 7%. Considerably higher pretax profit than the “small” sector;
but in the “medium” sector almost 44% of the firms suffered losses
or made negligible profits in 2007 (a percentage even higher than the
“small” sector).
On an average, a typical “medium” company earns a very high 87.29%
of its revenue from the rehab business annually.

••

••

Companies with annual revenue in excess of $10 Million. The least
populated sector with just 5% of the complex rehab equipment
suppliers having revenue in excess of $10 Million.
A considerably weak performance amongst “large” companies as well;
with 33% of the companies nearing losses with extremely low profits
last year. Further, an average pretax profit of 4%-5% expressed as a
percentage of revenue – which is significantly low for a $10 Million
enterprise.
A typical large company having 86.50% of its revenue coming from the
rehab business.
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Comment:
It is clearly observed that all the sectors have almost their entire “annual
revenue” being consumed in paying for the “cost of sales” & “operating
expenses”. This leaves an almost “negligibly small revenue” left as the “net
income” for a company once the income taxes, interest expenses & other
expenses are taken into account. Hence, the reason for the low profitability
of the complex rehab industry is clearly explained here.
This expense/revenue model is synonymous to the “airline industry” where
the profitability is kept extremely low on account of the high costs &
expenses involved in operating an airline company (fleets, pilots, stewards,
staff, logistics & fuel).
However, there is no such erratic expense (like fuel) involved in operating
a typical complex rehab company. There is a clear need for measures that
help to balance the expense/revenue equation in case of the complex rehab
industry to improve the profitability of the companies belonging to the
industry. Under such a low profitability it is extremely hard to forecast the
future financial performance of the industry; because the threat of more &
more firms exiting the industry becomes stronger as profitability goes lower.
Observing the pretax profits expressed as a percentage of revenue (common
size profits) for all the three sectors we can clearly observe that all the
sectors in the complex rehab industry are experiencing extremely low pretax
profits. The net profit (net income) can be considered next to negligible once
the effects of income taxes & other tax/interest related expenses are taken
into consideration in computing them from the pretax figures shown in our
analysis/survey. These results are shocking since it is hard to imagine what
drives these companies under such low levels of profitability?
Further, even from a macroeconomic standpoint – this is not a healthy
environment since most of the small to large companies in this industry
are sources of employment, services & revenue to the nation. Also, this is
a cause driven industry which serves the needs of thousands of disabled
people in the need of rehabilitation. An industry like this being struck
by a financial crisis could further have detrimental microeconomic &
macroeconomic effects as a whole.
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PS-4: Enhanced Controls for Persons with Movement-related Disorders
Brad Dicianno, MD

Advancements in control interface technology may soon bring to market
new control interfaces much different than today’s proportional and switch
controls. This lecture will review some of the current research on both
hardware and software that are being developed, particularly for those with
movement disorders. We will review new advancements in the development
of isometric joysticks and customized tuning software, virtual testing
enviroments, and advanced software algorithms and filters. We will identify
ways this technology could be used for power wheelchair control or computer
access. This course is specifically geared to therapists and physicians
who are interested in customization of interfaces for individuals with such
conditions as cerebral palsy, parkinson’s disease, and multiple sclerosis.

Learning Objectives
1.		 Understand the difference between proportional and isometric controls.
2. Review current research in software and hardware development.
3. Identify ways new technology could benefit individuals
			 with movement disorders.

Syllabus
In community settings there are over 2 million users of wheeled mobility
devices1. About ten-percent of these users operate electric power
wheelchairs (EPWs) or scooters. Fehr, et al2, in a survey study, demonstrated
that the number of device users is growing3 and that there are likely a
quarter of a million individuals who cannot use EPWs because of a variety
of impairments in motor function, sensation, or cognition. The authors
concluded that about half of the individuals who cannot currently operate
an EPW by conventional methods could benefit if new technology were
developed that could accommodate their needs. There are millions more who
could benefit if better technology were available for computer access.
Unimpaired individuals such as surgeons, pilots, and computer operators
have been the subject of most control interface literature to date4-6.
These studies demonstrated the ability of control interfaces to distinguish
between intentional or unintentional movements. While there are some
conventional control interfaces on the market today that can compensate
for some unintentional movements like small amplitude tremor during tasks
like EPW driving, we do not yet have the technology that can accommodate
many severe movement disorders like larger amplitude tremor or errors that
occur due to athetoid movements. Combinations of hardware and specialized
software applications could theoretically be used to create a customized
device for each individual user. Indeed, Riley and Rosen7, showed that
customization of a joystick to an individual user can significantly improve an
individual’s performance with that control interface.
Advanced customization of joysticks for EPWs is not yet a reality in clinical
practice. The standard EPW control most commonly prescribed in the clinic
is the proportional movement sensing joystick (MSJ), so named because the
device’s output (here, the wheelchair’s velocity) increases as the joystick is
progressively moved away from center. Similar controls used by unimpaired
individuals are automobile accelerator pedals and video game joysticks.
Efficient use of proportional controls requires adequate proprioception, joint
mobility, and dexterity.
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Isometric controls, on the other hand, are non-compliant devices that sense
force exerted on them; they do not change position perceptively when
a subject applies force8. An automobile brake pedal is an example of an
isometric control. Once the brake engages, the pedal barely moves, but
pressing harder with the foot proportionally increases the braking action.
Another example is an “eraser head” mouse in the center of some laptop
computer keyboards. Nudging the eraser head controls the velocity and
direction of the mouse cursor. Isometric joysticks (IJs) can detect intent of
motion by sensing force without the need for large displacements of the
stick. That is, IJs require only the production of a simple, graded muscle force
rather than the movement of multiple joints in the forearm and hand. Zhai,
et al9 have shown that although isometric controls are initially less intuitive
to use, once mastered, they may be less fatiguing and produce smoother
movement trajectories.
A few previous studies10-13 have compared IJs to MSJs and have shown
that IJs have better accuracy in tasks such as computer target acquisition.
However, these studies also reported that because IJs lack damping
features, they were very poor at attenuating unintentional movements. Thus,
IJs were initially thought to be too sensitive to minor movement disorders
and even to normal physiologic tremor. For those individuals already familiar
with MSJs, it was thought that proportional control may still be the best
option. Yet, because of the desirable features of IJs that allow them to be
operable by those with limitations in range of motion and motor control, our
work has focused on improving these types of controls.
We have developed The Human Engineering Research Laboratories (HERL)
IJ14-19 which uses a programmable embedded microcontroller that provides
some flexibility in how the user’s input is interpreted. The HERL IJ has been
tested in both computer access tracking tasks and in real world driving by
subjects with and without upper limb impairments. In prior work, subjects
who used the IJ had quicker trial times and movement errors when they used
the MSJ for forward and circular driving15, 16.
We will present work comparing our customizable IJ with both a standard
IJ and an MSJ8. This research has been the first to show that isometric
devices can perform just as well as conventional proportional controls if
they are tuned appropriately. This work also shows that users can adapt to
isometric devices much more quickly than once thought.
We will also present some of our work20 on techniques that users employ
when they exert force on a control interface. This work sheds light on the
role of proprioception in the use of various control interfaces and why haptic
feedback may be of benefit in future devices.
We will present a series of studies that show why linear filtering techniques
are of limited value for people with complex movement disorders. We will
present some of our work on an adaptive notch filter and how such a filter
may be useful for physiologic tremor21. We will also discuss pilot work
on two adaptive algorithms we have applied to proportional and isometric
devices that improve performance in users with upper limb spasticity or
rigidity22. Finally, we will discuss how adaptive algorithms and machine
learning techniques may represent the future of control interface technology.
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PS-4: Assessment of Wheelchair Maintenance and Repairs Issues in Nursing Homes
Amol Karmarkar, MS

Paper Presentation:
The presentation is divided in five major themes
1.

Wheelchair-related injuries (falls, accidents): To review existing
literature related to occurrence of unintentional injuries to wheelchair
users in both home and institutional settings (hospitals and nursing
homes). The main focus is to list all factors, but emphasis on injuries
due to wheelchairs component failures.

2.

Evidence from a pilot study: To present results from a study conducted
in local nursing home looking at wheelchair-related falls and
identify possible factors associated with occurrence of falls in older
population. Use of root cause analysis and risk assessment methods
for identification of factors contributing to occurrence of wheelchairrelated falls.

3.

Development of a wheelchair assessment checklist: To review
development of a wheelchair assessment checklist and presentation of
results of preliminary psychometrics testing for the standardization of
the checklist (validity and reliability of the checklist).

4.

Clinical utilization of the wheelchair assessment checklist: To present
results obtained from using the checklist in assessing maintenance,
repairs issues with manual wheelchair used by older adults from a
local nursing home. The main objective of this is to determine, whether
a classification of wheelchair status can be developed based on the
scores obtained through the use of this checklist
a. Wheelchairs with minor repairs/maintenance issues: Score 75th
percentile or higher on the assessment
b. Wheelchairs with moderate repairs/maintenance issues: Score 		
between 50-75th percentile on the assessment
c. Wheelchairs with severe repairs/maintenance issues: Score 		
between 25-50th percentile on the assessment
d. Wheelchairs that need immediate replacement: Score less than 		
25th percentile on the assessment

5.

Impact of wheelchair condition on mobility, safety and satisfaction
related to wheelchair use: Present outcomes of wheelchair condition
on wheelchair-related mobility, occurrence of unintentional injuries to
users, and satisfaction related to wheelchair use.
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PS-4: Are Titanium Ultralight Wheelchairs Better Than Aluminum Ultralight Wheelchairs?
Hsin-yi Liu, MS

Introduction
1. Why are ultralight wheelchairs recommended for the active manual 									
		 wheelchair users?
		 a. Preserving upper limb functions
		 b. Maneuverability
		 c.		 Cost-effectiveness
2. Results of our recent study
		 a. Titanium ultralight rigid frame wheelchairs (TURWC) were not stable in 		
					 the rearward direction.
		 b. No model passed the durability standard.
3. Questions raised from our study
		 a. Why were the titanium ultralight wheelchairs not durable?
		 b. Stability considerations?
		 c.		 Are there user criteria for TURWC?
		 d. Are Titanium Ultralight Wheelchairs Better Than Aluminum Ultralight 				
					 Wheelchairs?

Static Stability
1. Test results: TURWC with the least stable configuration are much less
		 stable than aluminum ultralight folding wheelchairs (AUFWC) in the 									
		 rearward direction.
2. Factors leading to less stability in the rear direction
		 a. Frame structure
		 b. Footrest position
		 c. Rear wheel axle position
3. Stability vs. Maneuverability
4. Clinical applications:
		 a. Clear indication or warning about changes of the center of gravity 								
					 should be provided in users’ manuals
		 b. Users should receive proper wheelchair skill assessment and training 				
					 before using these chairs

Durability
1. Failure Modes of TURWC
		 a. Major problem-frame fracture
			 i. Fractures through welding lines
			 ii.Fractures through hole(s)
• High density of holes within a small area
• Holes at areas subjected to high stress
		 b. Minor problem-footrests sliding down
2. Possible Reasons Leading to Premature Frame Failures
		 a. Frame design
			 i. Frame structure-box, cantilever, and folding frames
			 ii.Location of holes
		 b. Welding
		 c. Caster size
		 d. Tire pressure
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Current Progress in the Comparison Study between
Titanium and Aluminum Wheelchairs
1. The tested aluminum ultralight rigid wheelchairs (AURWC) had simila
		 structures with TURWC. They were ordered with the same seat 													
		 dimensions and caster size with TURWC.
2. AURWC had about the same weight, dimensions, and static stability								
			 with TURWC.
3. AURWC had higher average equivalent cycles (ECs) and cost-effectiveness
			 than TURWC, but no significant difference was found.
4. The TiLite AeroZ and Quickie GT had significantly higher ECs and cost			 effectiveness than other models, and they passed the durability standard.
5. The TiLite AeroZ and Quickie GT had the same failure mode with the TiLite
			 ZRA and Quickie Ti.
6. The Quickie GT and Quickie Ti had the same frame design, caster size, and
			 tire pressure when they were tested in the fatigue tests. The Quickie GT
			 had significantly higher ECs and cost-effectiveness than the Quickie Ti.
			 The Quickie GT might be a better deign that solved the problems
			 affecting the durability of the Quickie Ti in the previous titanium
			 wheelchair comparison study.

Current Conclusion
Wheelchairs made of similar frame materials and design did not always
have comparable durability and values. Consumers should not be convinced
by the suggested durability according to the material of a wheelchair, but
should select wheelchairs by investigating the characteristics of each model.
Manufacturers should improve their designs to increase durability, while
controlling costs, and maintaining high functionality.

Recommendations for Clinicians
1. Before prescribing this group of wheelchairs to a novice user, the
clinician should make sure that the user has acquired enough wheelchair
skill to master the dynamics of stability of these wheelchairs.
2. When setting up the wheelchair for the user, the clinician should check
the position of the rear wheel axle, and make sure that the screws
are tightened to fix the axle in the position. A small change in the rear
wheel axle position would influence the stability significantly. After
adjusting the real wheel axle, the clinician should make sure that the
user is able to master the wheelchair on a slope.
3. If the user is not able to maintain a “wheelie” position while going
through obstacles, bumps, or door thresholds, you should:
a. Educate the user about the durability of the wheelchair may be
				 compromised as casters impact directly with obstacles; and
b. Recommend to use larger casters to decrease potential damage to
				 the frame and increase ease with pushing through uneven terrain
				 and negotiation of small obstacles. The user may use mini casters
				 later when his wheelchair skills are good enough to pop a wheelie
				 while negotiating obstacles.
4. Although the maximum weight capacity of this group of wheelchairs
are around 113.6-136.4 kg (250-300 lbs), a user weighting close to the
maximum limit may not be appropriate to use the titanium cantilever
wheelchairs because the increased weight may decrease the durability
of the wheelchairs.
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Recommendations for Users
1. The user should be careful when hanging a backpack on the backrest or
using an underneath carryon, as small change of the center of gravity
will compromise the stability, and may cause the chair to tip backward.
2. When pushing the wheelchair on a hill, the user should lean into
the slope. For example, when going downhill, the user should lean
backward. The user should lean forward when going uphill.
3. When using a cantilever frame wheelchair with screws to fix the seat
sling, the user should check the first and second screw holes regularly
for possible fractures.
4. When using a box frame wheelchair with screws for fixing the seat
sling and the backrest mounting piece, the user should check the screw
holes regularly for possible fractures.
5. When using a wheelchair with fixed (welded) backrest angle, the user
should check the welding area regularly for possible fractures around it.
Also, you should avoid hanging heavy backpacks on the backrest as if
add stress on the backrest cane.
6. If the footrest of the wheelchair is attached by a clamp or a set screw,
the user should check and tighten the clamp or the set screw regularly
to prevent the footrest from dropping unexpectedly.

150

25 th International Seating Symposium • March 12-14, 2009

IC 31. I’m Not an Athlete, But I Can Still Play Bingo!
Sheila N. Buck, BSc, OT, Reg. (Ont.), ATP

We know that wheelchair weight and set up are critical in determining
performance for wheelchair athletes, but can the same theories apply for
the elderly wheelchair user? When prescribing seating and mobility devices
for the elderly, the support surface and chair design must address physical,
perceptual, cognitive and social needs. However, in order to allow the person
to then become functional and complete tasks a number of other factors
must be accounted for such as wheelchair set up, chair weight, rollability,
maneuverability and adjustability. As well, we need to consider other factors
that the athlete must also consider in achieving their goals. These include the
task purpose, visual, motor and time requirements, environmental factors,
and location (accessibility).
In the theory of occupation, the person’s needs, desires, ability to make
decisions and explore values must be considered. The occupation must be
considered for its need for detail, pace and ability to change task and this
is also affected by the environment that determines communication and
flexibility for function. An athlete is exploring the need for speed, endurance
and the value of winning. A change in environment (track, altitude) will
affect their chair set up to accentuate their performance. A secure and
comfortable seated position must be created in order for a functional
movement to begin, however, some adjustability must then be incorporated
to allow changes in function and environment over time. These requirements
are also seen in the elderly. Their occupation is often of leisure and basic
ADL’s. Their desire may be for comfort, and maximum performance with the
least effort or output. Their values may include increasing social contact,
increased sitting tolerance/fatigue reduction and enhanced cognitive
functioning to allow them to play Bingo… and win!
An athlete must change their performance strategies and chair set up
based on a change in event or environment. Changes in performance occur
more quickly in the elderly population as the aging factor becomes more
evident. As a result, often the elderly person “gives up” and assumes that
they can no longer complete the function. Their values change with the
potential for a losing rather than a winning attitude. Assistive technology
needs to be provided that will adjust to these changes to allow the elderly to
continue to function in areas of identified need or want with in their level of
performance.
The direct benefits of seating the elderly in high performance and adjustable
seating and mobility systems are:
••
••
••
••
••
••
••
••
••
••
••
••

Reduced need for restraints – adjustable systems accommodate a
variety of postures and provide comfort, reducing the tendency to slide
Improved function – maximizing support and enhancing mobility with
wheelchair set up for performance as well as wheelchair weight
Reduced nursing care – decreased need for repositioning due to sliding
Improved sitting tolerance/endurance from increased comfort due to
proper set up
Prevention/delay of structural deformities due to proper wheel
alignment based on postural stabilization
Improved respiratory/swallowing/ gastrointestinal function which leads
to improved energy for performance
Improved cardiac output
Decreased risk of skin breakdown
Improved visual field (playing five Bingo cards at one time!)
Increased social contact and competitive attitude
Improved function
Increased independence and mobility
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The seating system must provide stability, alignment and comfort in an effort
to maximize function with minimum pathology. The mobility equipment must
also address the increased frequency of changes that may be required as the
aging process occurs. One difference between the athlete and the elderly is
that in the elderly, postural needs change not only over the years, but also
throughout the day. Leisure sitting postures are more supportive and tend
towards increased comfort and supine positions. Work and play postures
are more upright providing a good stable base but bringing the body forward
into a functional “ready” position. We must then consider that aging with a
disability is also a dynamic, on going process requiring constant changes in
seated posture and mobility devices. These changes will occur not only as a
result of physical changes related to the disease or diagnosis, but also due to
changes in function, want, need, and environmental access.
A wheelchair is therefore much more than four wheels for not only the
athlete, but also for the elderly! It is a high performance system where
each mechanical feature affects another and as a result if the seating and
mobility device is not set to maximum performance it can result in the aging
population not realizing their potential. As a result, they will not have been
provided with the opportunity to prove a difference in functioning as they
age and change. This can create a withdrawal from society and needless
suffering. Human beings are also adaptive. When a system no longer
accommodates changes in function, physical stature or psychosocial needs,
the human body will likely adapt to the equipment, resulting in further
deformities of postural realignment, in order to provide the necessary posture
for function or performance in wheeling. In providing seating and mobility
devices, we therefore must assess the need proactively for high, stress free
performance and the potential for change. Adaptability in equipment design,
prescription and timeliness of reassessment is necessary to accommodate
to changes in the normal aging process. In providing this we are able to
preserve function, enhance performance and posture, and promote a sense
of well being and overall quality of life.
Areas of adjustability in seating and mobility products that need to be
addressed to enhance performance may include:
•• wheel size and position/camber for maximum reach, maneuverability,
function – center of gravity positioning and propulsion (arm vs. feet)
•• chair seat to back angles and adjustability for changing back contours,
hip angles or pelvic restrictions
•• chair back height adjustment for changing trunk stability requirements
•• chair seat angle adjustability (tilt) for repositioning, trunk stability,
function, pressure relief, comfort
•• arm height adjustment for changing cushion needs, sitting posture
affected by spinal
•• changes(kyphosis)
•• seat cushion adjustability - angles and contours to maintain trunk
stability and pelvic alignment especially with foot propulsion and
transfers – materials for pressure relief
•• modular back adjustability - angles and contours to maintain alignment
for interaction and function as kyphotic and scoliotic postures change
with gravity, muscle and bone density changes - materials for pressure
relief
•• footrest hanger angles for changes in environment, muscle tone –
hamstring tightness and inability to maintain 60 degrees of knee flexion
from arthritic changes
•• footplate adjustability for changes in tone, hamstring tightness and
bony changes from arthritic changes
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In conclusion, the following considerations should be made for the
prescription of mobility equipment for the active elderly client:
••

••
••
••
••

as strength decreases, alternate methods of propulsion or set up of the
wheelchair should be re- assessed. Don’t assume dependence! Wheel
base, wheel size and center of gravity can be adjusted to improve
mobility, performance and activity.
light weight mobility decreases energy consumption adding to
performance no matter how fast or slow the speed!
Social interaction with others can be increased through adjustable seat
angles, back angles and ease of maneuverability
sitting tolerance is affected by comfort and postural support and
therefore we must support the pelvis and trunk and consider that leisure
sitting is important to maintaining activity and overall endurance
joints require active range to prevent stiffness. Seating should not
be so restrictive as to eliminate the ability to reposition all body joints
as able, however should provide enough support to maintain postural
control during activity.

By considering that all humans wish to remain as dynamic as possible, and
aging is a continual, ongoing process, then the set up, adjustability and
weight of a seating and mobility system can allow an elderly client to gain
the performance components that they value in order to easily travel through
life’s many hills and valleys. By maintaining available mobility through
equipment performance, it will allow our clients to meet their mobility
challenges head on … and win!
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IC 32. Realistic Restraint Reduction in Long Term Care
Linda Norton, BSc, OT, Reg. (Ont.), ATP
Kathryn Fisher, BSc, OT, ATP, OT Reg.(Ont)

Restraints are often used in Long Term Care, in an effort to keep the resident
safe, yet these same devices can increase a resident’s risk of injury or
even death. Simply setting a policy of no restraints, does not consider the
individual needs of the individual resident. Long Term Care Administrators
may interpret government policies differently in different settings. For
example, an administration of a specific Long Term Care home interpreted
the government legislation to mean that all manual tilt wheelchairs should be
removed or “locked out” to prevent the tilt function as this was considered a
restraint. This interpretation created significant ethical issues for the home
medical equipment provider as the majority of tilt chairs were prescribed by a
therapist, and the removal of these devices would go against the therapist’s
prescription, and may put clients at risk.
To address this issue, administrators, Occupational Therapists, Physical
Therapists, sales representatives and front line caregivers were interviewed.
It was identified that front line caregivers often start to consider restraints or
their alternatives when a resident experiences frequent falling, sliding in the
chair, or attempts to rise from the chair inappropriately. One of the largest
gaps in knowledge however was the possible alternatives to restraints in
addition to the different restraints available.

Assessment
Successful management of a resident at risk for falls begins with a thorough
assessment of the underlying factors causing the risk issue.
One of the first underlying factors to consider is posture and positioning. One
study identified that up to 80% of randomly selected nursing home residents
had at least one problem related to discomfort, hindered mobility or poor
posture.1 Changing the client’s orientation in space through tilt, adjusting
the seat to floor height of the chair, increasing the contour in the cushion,
and ensuring the client’s comfort can all encourage the client to stay in their
wheelchair.
Other underlying factors may include:
•• The client does not remember that they are unable to stand unassisted
•• Unable to reach/see a favourite thing
•• Boredom
•• Etc.
Once the underlying factors have been identified, an appropriate intervention
strategy can be implemented.

Alternatives to Restraints: Cuing

Alarms or alert systems are another approach. Alarms can be set up to
activate when the resident shifts their weight forward, undoes a Velcro seat
belt or begins to rise. These devices can be used either in the bed or chair.
Alarms with an auditable tone may increase agitation as the natural reaction
of the client may be to “get away from” the alarm. Voice recordable alarms
could be used to give the client an instruction such as “please sit down
mom”, in a familiar voice (such as the daughter’s) and in a familiar language.
The quality of the speaker may influence whether or not this approach will
work. Also in some people agitation may increase because the client is now
looking for their loved one.

Alternatives to Restraints: Protection from injury
Another approach is to consider reducing the risk of injury when a client
falls. Bed heights can be lowered in conjunction with a padded mat placed
on a floor to minimize the risk of injury. The floor mats may create a tripping
hazard for ambulatory clients and staff.
Hip protectors have also received a great deal of attention. One of the
challenges is compliance with wearing these devices. One study found that
the “reasons most frequently mentioned for not wearing hip protectors,
were: not being comfortable (too tight/poor fit); the extra effort (and time)
needed to wear the device; urinary incontinence; and physical difficulties/
illnesses.”2
Even when hip protectors are worn as prescribed, there is evidence that
they may not be effective. One randomized controlled study found that ,
“for the 334 nursing home residents with greater than 80% adherence to hip
protector use, the incidence rate of hip fracture on protected vs unprotected
hips did not differ.” This may be related to the mechanism of injury, in that
these devices will not likely protect the client from a torsion type fracture.

Use of Restraints
There are situations where positioning belts may be appropriate. In all
cases these devices should be prescribed and fitted by a knowledgeable
health care provider. In addition these devices need to be fixed to the chair.
Restraints/belts which wrap around the resident and chair without a fixed
point can become a choking hazard.
Regardless of the approach used, documentation of the assessment and
intervention plan will ensure that care is provided in a consistent manner.
Through the use of educational workshops, front line caregivers were
provided with options and alternatives to try with their individual residents.

Establishing cues to remind the client to stay in the chair is an approach. One
way glides and non-skid material prevent the client from sliding forward in
the chair, making it more difficult to rise from the chair. Regular skin checks
when using this method should occur to ensure redness does not develop.
For some clients, calf pads may provide a similar cue. In this case, it is more
difficult for the client to get their feet placed under them, making rising more
difficult. This approach can increase the risk for clients who are determined
to rise from the chair as calf pads may become a tripping hazard.
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IC 33. Measurement of seated posture and wheelchair seating according to ISO16840-1
Barb Crane, PhD, PT, ATP
Taro Kemmoku
Takashi Handa
Hideyuki Hirose, PT, Mech Eng

1. ISO (Barabara)
The purpose of 16840 Part 1: Vocabulary, reference axis convention and
measures for body segments, posture and postural support surfaces is to
specify standardized geometric terms and definitions for describing and
quantifying a person’s anthropometric measures and seated posture, as
well as the spatial orientation and dimensions of a person’s seating support
surfaces. The plan throughout the development of this document was to
provide a standard that would be useful not only for scientific research,
but also for clinical practice in all areas of the service delivery process.
Successful implementation should allow clinicians to improve their clinical
practice in the area of wheelchair seating.
There are multiple difficulties that have been encountered in the application
of the concepts in the ISO document to clinical practice. Some of these
difficulties relate to measurement of the posture of the person, others to
measurement of the components of the seating system. Among these are
the following:
A. It is difficult to calculate the joint centers mathematically when a patient
				 cannot sit in the reference position (i.e. 90 degrees of hip and knee 								
				 flexion).
B. Clinicians may not have the time needed to precisely calculate joint 							
				 centers for measurement.
C. It is difficult to determine the orientation of a contoured postural support
				 device (PSD), or of a PSD made of soft materials.
D. Determining the support surface geometric center is quite challenging in 		
				 a clinical setting.
E. Determining the location of the origin of PSDs is challenging using camera
				 methods.

Figure 1 Upper neck point (Calculated and mastoid bone)

2.Simple measurement methods

Figure2 Lower neck point
(Calculated and mid point)

As mentioned above, there are several challenging measurement issues
related to measuring the posture of the seated person, including difficulties
in calculating joint centers and measuring absolute and relative body angles
effectively. For more precise measurement, a Japanese clinical group
has adopted an anatomical point such as the mastoid bone instead of the
calculated hypothetical upper neck joint (see Figure 1). And adopted the mid
point of the C7 and upper sternal notch as the lower neck joint (see Figure
2). Furthermore, this clinical group measures the angle of the sagittal pelvic
line composed by the ASIS and the PSIS without using the landmark “hip joint
center”.
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3. A new posture measurement device
The Japanese group has developed a new posture measurement device,
named “Horizon”, in 2004, and research has been advanced, with the
support of the New Energy and Industrial Technology Development
Organization (NEDO), since 2007 to show this is a cost-effective on-thespot posture measurement device which is capable of performing simple
and prompt measurements (see Figure 3). Its structure includes specialized
measurement arms, which can be applied to the evaluation of the pelvic
angle necessary for the seating position, other body angles, various
clinical evaluations as ROM and other measurement in the rehabilitation
area. Furthermore, a notable feature of the device is that it is capable of
measuring not only angles previously measured using the gravitational
force, but also the “twist” in horizontal direction, i.e. in the transverse
plane measurements). The measured values are recorded onto a recording
medium, and the data is displayed and processed using Microsoft Excel upon
downloading it through a USB port or by using a dedicated slot.
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Accuracy
The accuracy was recorded from tests during which the ARM was operated
on both extremely level laboratory floors and general clinical floors. The
ARM was used to locate both visible anatomical landmarks and hidden areas.
According to the manufacturer’s data, the accuracy range in FARO is 0.041
mm, SD < 0.6mm and maximum error < 2 mm when operating on a clinical
floor.
Fig.3 Posture measurement device ”Horizon”

4. The posture measurement software “Rysis”
Rysis is a two-dimensional image analysis proprietary software for
measuring seated posture according to the ISO16840-1 standard (see
Figure4).
The procedure to measure by the “rysis” is as follows:
1. Take pictures from three orthogonal planes (sagittal, frontal, horizontal)
with digital cameras.
2. Start up the software and input these pictures.
3. Identify the body landmarks of the seated person in the “Picture box” and
click “calculate” button, then the software calculates the body angles and
you are finished.

Pictur
e box

Calculate
button

One physical therapist measured the sitting postures of one person with a
cervical cord spinal injury five times. The SD was less than 5° excluding the
transverse head line.
In another case, one physical therapist and two Prosthetist/Orthotists
measured the sitting postures of three persons with no musculoskeletal or
neurological disorders 3 times, in both sessions, the SD was less than 5°
excluding sagittal neck line and sagittal pelvic line.
One final challenge remained during this testing, that is the need for more
specific descriptions to more accurately define some of the anatomical
points.

Indicate
bars

Results
list

Fig.4 The interface screen of the “Rysis”							 Fig.5 Measuring with indicate 		
																																																			 bars
You can also measure the body landmarks that are not visible in the images.
To do this, bars that extend the measurement points outward are used
(see Figure 5). The Riysis software package is being made available by the
Japanese group free of charge.

5. Introducing the ARM 3D digitizer (FARO fusion)
This digitizing ARM (FARO Technologies Inc., Lake Mary, USA) is composed
of an arm featuring 7 axes for added flexibility, a base plate, a standard probe
with computer and software. It can digitize a diameter of 2400mm, weighs
just 10.2kg, making it very portable. It has a variety of probes and can reach
anatomically hidden landmarks such as the PSIS point.
The software displays the sagittal, frontal and horizontal plane data of
a seated person according to the ISO and creates a stick picture in 3
dimensions.
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IC 34. Wheelchair Maintenance
Ian Denison, PT, ATP

Some people who use wheelchairs are very good at keeping on top of the
regular maintenance required by the chair. In the twenty years or so that
I have been involved in teaching wheelchair skills I have met less than a
handful. They are easy to pick out because their three-year-old chair has less
than a months accumulation of dropped food. The original finish is visible in
more places than where clothing rubs off the dirt. Their quick release axles
still release and their tires have been inflated in the last month.
The vast majority of wheelchair users have absolutely no idea the chair
needs maintenance. Chairs these days are well made and any deterioration in
their performance happens over such a long period of time that it often goes
unnoticed.
Tire pressure, which changes more quickly than other factors takes two
months to get down to half it’s initial value and then another two months to
half that. In our studies we have shown there is no statistically significant
increase in energy expenditure until pressures approach 25% of the
recommended value. Is it any wonder that with such a slow rate of change,
deterioration goes unnoticed?
Numerous clients attend the centre on an out patient basis complaining of
shoulder pain and other overuse injuries. Treatment with conventional PT
modalities, acupuncture, IMS and a balanced programming of stretching and
strengthening usually prove beneficial…… particularly after we serviced
their wheelchair.
Wheelchair maintenance is relatively easy, much simpler than a bicycle for
instance. One of the simplest and most effective interventions is to check
and adjust or replace the bearings. It is at the bearing not the wheel that
actual movement occurs. The rewards realized from fixing a seized bearing
make learning a little mechanics very worthwhile.

Wheel Bearings

These bearings carry the majority of the weight and need to spin with
minimal resistance. To set the bearing correctly; Install the wheel and over
tighten the axle nut to make sure the bearing is seated properly. Back the nut
off a quarter turn and wiggle the rim side-to-side, adjust the nut until there
is minimal side-to-side play (wheels with a quick release axle can not be
adjusted as precisely as those with a fixed axle and will always have more
wiggle). Then spin the wheel and let it rotate freely to a stop. If the wheel
slows and rotates backwards slightly the bearing is adjusted correctly. If it
slows and stops dead it is too tight.

Caster Bearings
Are like smaller wheel bearings except they are much closer to the floor and
as such are most likely to pick up hair and other contaminants which need to
be removed on a regular basis particularly if there are furry pets around. The
easiest way to clean the caster assembly is to remove the wheel, take out
the hair, wipe it off and then reassemble. Tightening the axle nut is the same
as for the wheel bearing.

Caster Stem Bearings
Bearings

A manual wheelchair has twelve bearings. Wheel bearings (4), caster
bearings (4) and caster stem bearings (4). All the bearings are straight
bearings and are different to bicycle wheel bearings which have a cup and
cone design that requires pre loading when adjusting them.
Wheel and caster stem bearings perform different tasks and need to be
treated slightly differently

Unlike wheel and caster bearings stem bearings don’t really spin, they just
turn through a few degrees then turn back again. They can be adjusted to be
a little tighter than previously described for wheels. This will help to prevent
caster flutter.
Some chairs use bushings at the top instead of a bearing. Bushings are
basically discs of low friction material, like polypropylene or bronze with a
hole for the axle. They are cheaper than bearings but tend to wear quicker. A
bearing can often be used to replace a worn bushing.
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Should You Lubricate Bearings?

Graphic descriptions:
Diagram 1 Bearing cut away
Shows a cut away drawing of a wheel bearing; showing the inner race, cage,
balls and outer race.
Diagram 2 wheel bearing
Shows a cross section of a quick release axle; showing the axle, retention
balls and plunger, axle sleeve bearings, wheel hub, wheel nut and quick
release plunger.

Yes and No!
Almost all wheelchair bearings are sealed bearings, which keep all foreign
bodies out and keep the lubricant inside. The lubricant eventually breaks
down and at that time bearing wear increases dramatically.
Spraying WD 40 on the outside of a bearing and wiping it off will not hurt the
bearing and will help to keep it clean. Smearing grease on the outside will
not help the bearing and will attract dirt and other abrasive material, which
could hurt the bearing and certainly make the chair less appealing.

Diagram 3 caster bearing
Shows a cross section of a caster wheel and stem
Diagram 4 bearing no seal
Shows two wheel bearings one of which has no seal exposing the cage and
balls.

If you want to lube a bearing you have to very carefully remove one of the
seals (black bit) to expose the cage (shiny bit), wash the bearings in a solvent
and let thoroughly dry before repacking with grease and replacing the seal.
Do not use WD40 as a lubricant for bearings, it is too thin and will actually
accelerate bearing wear. You can use it as a solvent though.
Compromised bearings can significantly increase the energy required to
propel a manual chair. The slow onset of bearing deterioration makes
it a very common occurrence because the user doesn’t recognize the
microscopically small increases in energy expenditure from day to day. Half
an hour and $100 worth of bearings can make an incredible difference to
someone’s manual wheelchair propulsion efficiency.

This workshop will also answer the following
questions:••
••
••
••
••
••
••
••
••
••
••
••
••

How do I get the screw out when the head is damaged?
How do I make a bolt shorter?
Which way makes it tighter?
How can I tell if it’s metric or imperial?
Why won’t the axles quick release?
How tight is too tight?
What is a nylock nut and a Phillips #2 and why should I care?
What do I need to put in my tool kit?
How do I give a chair camber?
What is toeing error?
The wheel locks don’t work, what do I do?
Why does the chair keep turning left?
Why do I keep stripping the head on a Phillips screw?
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IC 35. Custom Molded Seating: Beyond the Basics
Jill Sparacio, OTR/L, ABDA, ATP
Tom Mathes, ATP

Custom molded seating is a widely acceptable seating solution for individuals
with significant postural needs. In addition to providing postural alignment,
this type of seating can also provide improved pressure management,
enhanced sensory awareness and an improved ability to participate in
functional daily tasks. In order to create custom molded shapes, simulation
is needed. In addition to creating shapes, simulation can occur during
the evaluation process, helping to determine the type of postural support
needed. One of the limitations of custom molded seating is that it is only
as good as the mold. Poor simulation can provide poor postural support,
ineffective pressure management and lead to further functional impairments.
Many times, the ineffectiveness of the mold is not discovered until delivery.
Careful inspection and observation of the individual in the final simulation is
vital to provide key information as to the success of the system.
In the evaluation process, simulation can be an effective tool for clinicians
to make appropriate product recommendations. There are two types of
simulators that can be used: a planar simulator and a shape simulator. The
planar simulator offers adjustability in most planes, including seat depth,
back height and orientation in space. In addition, it offers seat to back
angle adjustability as well as adjustable positioning components (lateral
trunk supports, lateral and medial thigh supports, footplates). Through the
use of the planar simulator, angles and necessary points of contact can be
determined. This offers information for final recommendations as well as for
the final set up of the mobility system. Many clinicians and rehab technology
suppliers forgo the simulation process during the evaluation. Simulation adds
an additional step however the information gained from a simulator’s use can
provide time saving information later in the process.
The use of a shape simulator can also be an effective tool in the evaluation
process before determining the need for custom molded components. The
information gained during a quick simulation can provide key information
in product selection. While in the simulator, the client can participate in
a variety of tasks to insure that function has been maintained. Once the
simulation is completed, the client can be removed, allowing the seating
team to analyze the needed shapes and contour. Often times, analysis shows
symmetrical shapes that can be supported with ready made seating. Other
times, simulation can reveal subtle asymmetries that require some level of
customization.
During the simulation process whether during the evaluation or for the
capture of shapes for the creation of cushions, there are many techniques
that will lead to greater success. These include creating contoured seating
surfaces as well as ancillary surfaces around the individual. “Premolding”
is often completed in an attempt to save time. This results in capturing the
team’s opinion of the shape instead of actually capturing the shape. When
approaching the seat, it is vital that the individual’s intimate shape be
captured as this is the base for all support. If an awkward pelvic position is
gained, it will impact all other body parts and potentially limit function and
lead to further asymmetries. With all shape simulators, there is opportunity
to manipulate the beads around the individual instead of forcing them into
the person. Once the surface under the buttocks is completed, the lateral
components can be addressed. Movement of the beads around the individual
instead of “into” the individual is key for capturing the shape. If the beads
are pushed into the person, re-arranging of tissue occurs. Once the seat is
completed, it is recommended that the individual be transferred out of the
simulator to insure a clean, contoured surface. If lumps, wrinkles or crevices
are present, the capturing of this shape may be limited.
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When addressing the back, the molding process needs to be initiated at the
posterior pelvic and sacral region. Contact is needed across the low back
prior to addressing the lateral walls of the cushion. In order to accomplish
this, work needs to be completed from the back of the simulator, massaging
the beads around the individual without forcing them into more asymmetry.
Care needs to be taken, as in the seat, not to push the beads into the
individual. The beads need to be massaged around the person and then
pulled anteriorly for lateral contact. The created support surfaces need
to be examined to insure that they are absolutely necessary. The shape
of the lateral trunk supports also needs to be examined. For example, the
top surface of a lateral trunk supports needs to allow proper clearance for
shoulder positioning. “Ski slope” laterals that start small and then deepen
as they move towards the seat can limit shoulder movement. They can
also interfere with shoulder positioning as they might force the upper trunk
forward. Square pulled laterals insure that this interference does not occur.
Determining back heights as well as contour behind the upper shoulders
needs to be addressed. Back supports that are too tall or too short can
interfere with function and positioning. Too much contour behind one’s
shoulders can also impact posture, often causing the individual to move
anteriorly away from the contact. This can be easily remedied during the
molding process by simply moving the beads away from the shoulder region.
If unable to gain proper contact and contour through the molding bags,
additional components can be used. Silly putty or Playdoh can be effective
at extending shapes. Low cost foam in place chemicals can be used to gain
additional contour. This can be effective when providing increased contact
in lordotic curves. Simply insert the bag with the foam in place chemicals
between the individual and the molding bag, making sure to protect the
person from the heat of the reaction. The chemicals will then expand to
make total contact, filling in where the molding bag was limited. Once these
modifications are made, they can be secured to the molding bag with tape
and then the shape captured in whatever means is being used.
Overall, custom molded seating can be a very effective means of providing
support and alignment to individuals with a variety of seating issues.
Simulation should be used as a tool for evaluation, helping to determine
product selection. It is also the method to capture shapes for the fabrication
of custom molded seating components. Through the molding process, various
techniques and accessories have been found to be beneficial to creating
exact shapes and contours, allowing for the resulting cushions to provide the
desired support. If the captured shape is inadequate, the seating system will
be inadequate. The time, skill and effort in the original mold remains the key
to successful custom molded seating.
1. Sparacio, J. Creative Molding or Why Everything We’ve Learned
Doesn’t Always Work. 21st International Seating Symposium. Orlando,
FL 2005.
2. Waugh, K. and Schmeler, M. Clinical Use of Simulation. 17th
International Seating Symposium. Orlando, FL 2001.
3. Laurence, S. Custom Seating – Who, What, Where, When (and Why
Not). 23rd International Seating Symposium. Orlando, FL 2007.
4. Bergen, A. Evaluation and Problem Solving. 23rd International Seating
Symposium. Orlando, FL 2007.
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IC 36. Driving with a Disability – Clinical and Technical perspectives
Linda van Roosmalen, PhD
Amy Lane, OTR/L, CDRS

Abstract
Paratransit services or public transportation service are commonly used
by wheelchair users to gain access to the community for purposes of
employment, socialization, access to essential services, and for the operation
of households and businesses. For those individuals that are eligible and
have available funds, a personal vehicle that meets the needs of the
wheelchair-seated individual may be preferred for personal transportation
needs.
When wheelchair-seated individuals decide to drive their own vehicle, a
driving evaluation and appropriate vehicle modification are the keys to a
safe ride. Some of the clinical and technical aspects that ensure driver
safety include evaluation and training in the proper use of vehicle adaptive
equipment, including primary and secondary driving controls, the wheelchair
securement system and configuration of lap and shoulder belts. The
choice of wheelchair is also critical, especially with regard to the armrest
configuration and the wheelchair backrest.
Introduction
When individuals with disabilities wish to drive in a personal vehicle,
assistance of a Certified Driving Rehabilitation Specialist (CDRS) should be
sought. These individuals are trained to assess a person’s functional abilities,
perform an in-vehicle evaluation and provide driver training. During such
an in-vehicle evaluation by a CDRS, a person’s ability to transfer in/out of
a training vehicle and ability to independently secure their wheelchair and
fasten their occupant restraint (seatbelt) is observed and suggestions are
documented that enhance the independent use of these safety systems.
Additional aspects that are evaluated include a driver’s ability to operate
the vehicle and determine adaptive driving equipment needs. Examples of
approved adaptive driving equipment include reduced effort steering to
make vehicle steering easier for people with limited arm function. Hand
controls that operate the gas and brake can be used when leg function is
compromised. Additionally, a ramp, wheelchair securement system and
occupant restraint system may need to be installed to make the vehicle
accessible to wheelchair-seated drivers or passengers. In the process of
choosing a vehicle, conversion of full-size vans and mini-vans should be
explored to ensure wheelchair access. Upon completion of the evaluation/
assessment process a prescription for the modified vehicle is forwarded
to a mobility equipment dealer who may assist in obtaining the vehicle,
makes necessary modification to the body/frame, and installs the prescribed
adaptive equipment.

Need for Improvement

Despite efforts of CDRS professionals and van modifiers, past and recent
investigations of Sprigle, Linden and van Roosmalen et al. have revealed an
urgent need for improving safety restraints for use by wheelchair-seated
drivers [1-3]. Findings of recent investigations included:
••
••
••
••
••

interference of wheelchair frames and components with occupant
restraints; seatbelts were often misused, routed over armrests, or
around clothing guards
inability to reach and operate OEM seat belts, non use of seat belts
unavailability of head restraints for rear-impact protection
lack of postural support provided by seat belts during driving
(non safe) adjustments to improve belt fit and postural support were
made to seatbelts by drivers
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••
••

respondents reported feeling safe when driving in their vehicles,
despite the often observed unsafe vehicle and restraint system
scenarios
Improvements to seat belt systems require not only innovative designs
in passive (automatic) seatbelt systems but also changes in the
design of wheelchairs to reduce interference with proper seatbelt fit.
Educational materials are also needed to train clinicians, wheelchair
users, van modifiers and manufacturers on wheelchair-driver safety
issues and potential solutions.

When providing services to individuals with disabilities that are prospective
drivers of personal vehicles, the following guidelines are recommended to
improve safety for wheelchair-seated riders from a clinical perspective:
1.

2.

3.

4.

5.

When selecting assistive technology (AT) for a client as a result of a
change in their level of function/cognition, or when modifying/altering
existing AT or a small piece of technology (wheelchair armrest), it is
strongly recommended to consult a CDRS to help determine if the AT
selection/alteration is compatible with existing driving needs and
vehicle alterations (ramp or lift, driving equipment, safety systems).
Wheelchair users should be encouraged to transfer from their
wheelchair into an OEM vehicle seat. An OEM vehicle seat is designed
to protect a person in case of a vehicle impact and vehicle mounted
safety systems, such as airbags and seatbelts are optimally positioned
to protect an individual seated in an OEM seat.
If a wheelchair rider cannot transfer safely or reliably, it is
recommended that they select a wheelchair that has been crash tested
using a docking-type securement system using the test methods of
ANSI/RESNA WC19 [4].
The driver’s wheelchair should be secured to the vehicle floor by
a crash-tested docking-type securement system that allows for
independent wheelchair securement and complies with SAE J2249
(SAE 1996) [5]. Examples of these systems are the EZ-Lock (EZ-Lock),
QLK (Q’Straint), Dock ‘N’ Lock (Invacare) and Permolock (Permobil).
These systems are installed on the floor of the vehicle and connect to
hardware that is added to the wheelchair frame structure when the
driver moves forward into position. Note that securement hardware
under the wheelchair may reduce the ground clearance of a wheelchair
when riding over curbs, thresholds, carpets etc. Van modifiers can
adjust this hardware to optimize clearance.
To prevent excessive rider movement and to prevent the wheelchair
seated driver from hitting adaptive steering devices, windshield or
other vehicle structures during a vehicle crash, it is important to use a
safety belt system consisting of a shoulder and lap belt that fit snugly
across the pelvis, chest and shoulder. Since the driver seat and lap belt
connector are often removed from the vehicle, van modifiers should
install a lap belt stanchion in the vehicle so that a wheelchair-seated
driver can easily enter the driver station. If the driver is unable to buckle
a seat belt, it may be possible to pre-buckle the seat belt, so that a
person can simply drive into the passive seat belt system without any
action by the driver. To enable an individual to drive into a seatbelt and
achieve proper belt fit it is recommended that a wheelchair be chosen
with an “open-style” armrest (see Figure 1). An armrest that is open
at the front allows the lap belt to slide underneath the armrest and be
positioned low on the driver’s pelvic bone where it will provide the most
effective restraint. A “T-shape” armrest that is closed in the middle or
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at the front of the armrest can prevent optimal pelvic belt fit and can
result in submarining (sliding of the lap-belt onto the abdomen) during a
frontal collision, causing occupant injury.
Figure 1: Example of open-style and closed-style armrests.

To operate their own vehicle, wheelchair-seated drivers rely on the use of
adaptive equipment and technologies that are specific to their functional
abilities. To prevent driver injury and damage to wheelchairs and driving
controls when in an accident, it is important to safely secure the wheelchair
and promote and enable independent use of a well-positioned shoulder and
lap belt. In case of unsafe conditions such as loss of balance while in the
vehicle, difficulty in securing a seat belt, poor fit of the seat belt, inability to
secure the wheelchair, or problems with any of the vehicle adaptations, a
CDRS or van modifier should be notified. Credible van modifiers belong to the
National Mobility Equipment Dealers Association (NMEDA) and pledge to a
code of ethics to maintain high standards for education and professionalism.
Communication between therapists, wheelchair-seated drivers, a CDRS
and a NMEDA equipment dealer is key in assuring the safety of drivers and
passengers.
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Although often used by wheelchair-seated individuals, the wheelchair
anchored postural belt alone is NOT a safe means to protect a
wheelchair occupant during a crash. Postural belts have NOT been
crash tested and are in fact designed to break away at a certain force.
Exceptions to this are WC19-compliant crash-tested wheelchairanchored lap belts provided with WC19-compliant wheelchairs.
However, while most WC19-compliant wheelchairs have been
successfully crash tested with a wheelchair-anchored pelvic belt, this
has generally been done with the wheelchair secured by a four-point
strap-type tiedown. Most docking type securement systems have not
been designed to withstand the extra load added as a result of the
wheelchair anchored pelvic restraint. Therefore drivers should use the
(OEM) vehicle seatbelts for effective occupant protection. A postural
belt (chest and lap support) can be used in addition to crash tested
safety restraints to provide individuals with additional upper trunk
stability during vehicle turns and breaking.
Wheelchair-seated drivers are often positioned close to the steering
wheel and adaptive equipment, and contact with these components
during a frontal crash can cause serious injuries, especially if the
driver is not using an effective and properly positioned belt restraint.
In some cases, it may be important to disconnect the steering wheel
airbag, either because the driver is positioned too close to the airbag
module (about 9 inches or less), or because the assistive devices will
interfere with deployment of the airbag. These situations are relatively
rare however, and in general the steering-wheel airbag should not be
disconnected since it will offer additional protection to the wheelchairseated driver in a frontal crash. In the case where the OEM steering
wheel with airbag module has been replaced with a special-power
assist steering wheel and system, an airbag cannot be used and good
seatbelt fit becomes even more important.

Work on research issues related to improving transportation safety for
wheelchair-seated drivers was conducted, in part, by researchers at the
University of Pittsburgh and the University of Michigan through the RERC on
Wheelchair Transportation Safety, which is funded by the US Department of
Education, National Institute on Disability and Rehabilitation Research Grant
# H133E060064. Opinions expressed herein are of the authors and do not
represent those of the funding agencies.
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PS-5: Decision Making Process for Wheelchair and Cushion Selection
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The primary aim of this study was to develop a decision-making tree for
the prescription of wheelchairs and seat cushions, for use by rehabilitation
practitioners, with elderly long-term care wheelchair users. A priori, the
research rehabilitation team identified and codified into protocol forms the
factors they believed to be relevant for the prescription of wheelchairs and
pressure-reducing seat cushions.
Prior to making any decisions, the research rehabilitation team checked for
any severe anatomical deformities (severe scoliosis or kyphosis that would
require customized backrests or back supports), took body measurements
(seat width, seat depth, and back of knee to floor distance), and inquired
about type of propulsion currently used (feet, hands, feet and hands, and
neither).
Before we started the intervention, we did a study to establish the Inter-rater
reliability (ICC) among the three practitioners. The ICC was .74, which is
considered moderate (Portney & Watkins, 2000). Clinically, it means that the
practitioners had the same knowledge during the decision making process of
prescribing the wheelchair and seat cushion.
There were two types of wheelchair. The rehabilitation team had to
decide the type of wheelchair based on type of propulsion. Therefore, the
participants were divided into 4 different groups: (1) feet propellers, (2) hand
propellers, (3) both (hand and feet propellers), and (4) none (dependent in
propulsion).
Once the wheelchair was prescribed, the research rehabilitation team had
to decide which of the three types of seat cushions would be the best for
a participant’s needs This process started with a seat cushion trial using
pressure mapping as a clinical tool. In our study, there were three types of
pressure-reducing cushions: (a) air bladder, (b) viscous fluid and foam, and (c)
foam and gel. Participants sat on each cushion in their new wheelchair, and a
pressure mapping image was taken with each cushion type. If a participant
was able to express a preference, the research rehabilitation team respected
the preference and performed the functional tasks while the participant
was seated on the preferred cushion. The team also took into consideration
the image from the pressure mapping. If the image showed a “red” spot,
the team educated the participant about how to relieve pressure from that
area and provided the cushion that the participant preferred. Sometimes
participants changed their minds when they saw the pressure mapping
image, and selected one with lower pressures points.
Once the wheelchair and cushion were selected, the research rehabilitation
team made sure that everything was properly fitted to the participant.
And then, finally, the functional tasks evaluation was performed with the
participants in their new wheelchair and cushion
The results showed that the decision making process was successfully,
because although some participants acquired a PU, most participants did
not: 100% of the foot propellers were PU free, as were 93.75% of the hand
propellers, 81.5% of foot and hand propellers, and 87.5% of those who could
not self-propel.
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PS-5: Relationship Between Centre of Pressure and Postural Stability During Reach
Janice Miller Polgar, BSc OT, MAOT, PhD

Introduction: The impetus for this research came from some very early ideas
of Dr. Margaret Rood, who discussed concepts of mobility and stability in
child development (Rood, 1954). She suggested that an optimum balance was
needed between these two to provide a stable basis for movement but not so
much stability that an individual was ‘stuck’ in one position. Similarly, Kangas
(1991) has advocated for many years for the need to allow opportunities for
mobility in seating and positioning interventions while not compromising
stability at the same time. This project resulted from a curiosity of whether
it was possible to determine the mobility that is afforded by cushions that
should offer different degrees of stability.
Pressure mapping is mainly used to help determine the most appropriate
surface to maintain tissue integrity. Recent advances in pressure mapping
technology enable the tracking of the centre of pressure (COP), which
theoretically can be used to examine stability and mobility afforeded by
wheelchair cushions. This study examined changes in centre of pressure
and maximum reach in common seated reaching conditions and whether
differences in these measures existed between two cushions with stability
affordances.

Objectives:
The study had three objectives:
1.		 Develop a protocol to collect and analyze data in relation to the location
			 and movement of the centre of pressure for individuals seated on a 									
			 wheelchair cushion
2. Examine the changes in centre of pressure in maximal reaching conditions
3. Determine whether centre of pressure measures and maximum reach 						
			 differ between two cushions that are believe to provide different levels of
			 seated stability.
Methods: A single subject repeated measures design was used in which ten
able-bodied participants were asked to perform three trials of four maximum
reaching tasks. The reaching tasks were modeled on that of Parkinson,
Chaffin & Reed (2006). The four reaching tasks included: 1) maximum reach
forward at shoulder level (forward and shoulder), 2) maximum reach forward
and towards the floor (forward and down), 3) maximum reach laterally at
shoulder level (lateral and shoulder) and 4) maximum reach laterally above
shoulder level (lateral and up). These tasks were selected to represent
common reaching patterns during daily activity.

Results:
For all reach conditions, the mean COP excursion was larger when
participants were seated on the foam cushion versus the air-filled cushion.
Significant differences between the average horizontal (Z = -2.701, p = 0.007)
and vertical (Z = -2.599, p = 0.009) COP excursions were observed during
the forward and down reaching task. During the forward and shoulder level
reach, there was a significant difference between the mean vertical COP
excursion only (Z = -2.497, p = 0.013). There was a significant difference
between the average horizontal COP excursions during the lateral and above
shoulder reach (Z = -2.666, p = 0.008), while significance was seen only
between the average vertical COP excursions during the lateral shoulder
level reaching task (Z = -1.988, p = 0.047). While differences were seen in
COP excursion, the only significant difference in maximum reach across the
two cushions was in the forward and down reach.
Conclusion: The obvious limitation of this study is that able-bodied, university
students formed the sample and consequently, the ability of the participants
to gain stability from the different cushion types may be compromised.
However, we did find some significant differences in the COP excursions and
in the maximum reach, which suggests promise in furthering this research
with individuals with disabilities that challenge their postural stability.
Many lateral and forward reaching tasks can be limited by balance for some
populations (e.g., individuals with spinal cord injuries). Therefore, using
a quantifiable stability measure, such as maximum COP excursion, with a
standardized protocol could assist cushion selection. Future research should
examine COP excursion and wheelchair cushions with individuals who have
functional impairments due to disease or injury.
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Participants performed the reaching tasks while seated in a manual
wheelchair, with armrests removed. Two cushions with stability differences,
one foam and one air filled were used. Cushion and reach order were
randomized. COP data and excursion measures were collected using a Force
Sensor Array (FSA) (Vista Medical) pressure mapping system. COP excursion
was calculated in the horizontal plane of the FSA output, which corresponded
to the medio-lateral axis of the body and in the vertical plane of the FSA
output, which corresponded to the anteroposterior plane of the body.
Maximum reach was determined by measuring the distance reached under
each condition from a vertical reference point that was fixed to the back of
the wheelchair. The Wilcoxon Matched-Pairs Signed-Ranks Test was used
to determine statistical significance between the mean COP excursions and
maximum reach observed for each condition pair of conditions.
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PS-5: Design and Evaluation of an Obstacle Avoidance System for Power Wheelchairs
Vinod Sharma, MS

A significant number of people with disabilities are denied power mobility
because they lack visual and motor coordination, and/or cognitive skills
required for safe mobility using power wheelchairs [1], This results in
dependency and limited mobility which can affect the social, behavioral,
economic, and developmental health[2, 3] of such individuals. The use
of navigation assistance (or “smart wheelchairs”) to accommodate this
population has been proposed in past research [4], but has had little success
in transitioning from research to commercial products and clinical use. The
Drive Safe System (DSS) is an add-on smart wheelchair module for power
wheelchairs, designed based on technologies derived from robotics and
sensor fusion [5]. DSS can be customized according to the users’ needs,
and adapted to various power wheelchair brands, seating systems, and
wheelchair control mechanisms without requiring adaptations of the
wheelchair itself. DSS has a fault-tolerant distributed embedded system
architecture consisting of sensor nodes, a translator node, and a director
node. While being affordable and easily deployable, DSS will provide a safe
navigation system for power wheelchair users, without compromising their
day-to-day activities. Currently, DSS is undergoing functional reliability
tests. The functional reliability tests will be followed by clinical trials with
potential users and engineering tests based on ANSI-RESNA standards. DSS
will help accommodate more people as power wheelchair users, including
early intervention for young children. It also represents a potential power
wheelchair training and evaluation tool [6].
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For the past ten years, the occupational therapy research team at the
University of Ulster have been using the Force Sensing Array pressure
mapping system to examine interface pressures at the seating area. This
research has yielded interesting outcomes about how to use the technology
to assess the area of seating interface (Stinson Porter-Armstrong & Eakin,
2003) investigate the various factors that may affect seating assessment
(Stinson, Porter & Eakin , 2002; Stinson Porter-Armstrong & Eakin, 2003,
Crawford et al. 2005), guided the subsequent clinical selection of pressure
relieving cushions (Crawford et al., 2005, Stinson & Porter-Armstrong, 2007),
and has assisted with the evaluation of commercially available pressure relief
cushions and covers (Stinson & Porter-Armstrong, 2001, Crawford, Walsh
& Porter-Armstrong, 2005). However, the application of this technology and
this body of research has only informed us of what potentially happens at the
seating interface at that moment. What this technology cannot do is inform
us of what happens below the skin whilst the visual image on the mapping
system is being captured. The research team were interested to see if
these two elements could be joined together in some way to provide a more
complete assessment of skin integrity and seating interface pressures.
In 2005, the team acquired an EPISCAN 1-200 high frequency ultrasound
scanner (LongPort Inc., Glen Mills, PA USA) and began to explore if this
technology could be used in routine seating assessment. A contemporary
paper by an internationally known research team demonstrated that “highfrequency ultrasound was an effective tool for the investigation of skin
and soft tissue changes consistent with the documented pathogenesis of
pressure ulcers” (Quintavalle et al, 2006). With this success in mind, the
research team at the University of Ulster embarked on a set of research
studies using this technology. This paper will review the earliest of those
studies and address the practicalities of using this technology.
One of the foremost apparent hurdles was the user-friendliness of the
technology. Pressure mapping systems are portable and generally easy to
use. A minimal amount of training is needed to actually operate the device,
and outputs are easy to obtain, save and view. Without doubt, clinical
expertise is needed to interpret images and make subsequent clinical
prescription but the modern systems (we are familiar with three different
types) are very user friendly. High frequency ultrasound systems are not
similar in that they are large and generally not as portable. The EPISCAN
1-200 was portable only with a wheeled trolley. Whilst staff from LongPort
USA provided hands-on training with the device, much more laboratory
practice was needed to become proficient with the system. Further, whilst
the EPISCAN 1-200 operates on a windows-based system, with which all of
the research team was familiar, a fairly complex series of commands was
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required to obtain, save and view images. These initial thoughts regarding
user friendliness led to our first laboratory study using the technology. This
study aimed to investigate the intra-rater and inter-rater repeatability of
ultrasound scanning (Moorhead et al, in review).
Twenty four adult able bodied subjects who were self-reported as being
healthy were recruited to the study. They were scanned by two researchers
on two consecutive days at three points on both left and right heels and
at the seating interface. Both researchers were blinded to each others
scanning. Using a similar method to Quintavalle et al (2006), images
captured were visually assessed by two independent raters to determine
if they appeared ‘normal’ or ‘abnormal’ and inter observer agreement was
calculated. A novel, and somewhat complex, quantitative analysis technique
entitled pixel intensity summation was applied in an attempt to reduce the
anticipated effect of the subjective nature of qualitative visual inspection
and to provide a quantifiable outcome in the form of Interclass Correlation
Coefficients. This method of analysis was written specifically for the study
by a Medical Scientist from the Medical Physics Agency. In summary the
findings indicated that the current ‘gold standard’ of qualitatively ‘reading’
the images as to whether the looked ‘normal’ or ‘abnormal’ was found
to be a repeatable technique. Quantitative analysis using pixel intensity
summation did not demonstrate the same repeatability. However, some
very unexpected yet interesting aspects were thrown up in the light of
this study. The study population comprised self-reported health adults and
a reasonable expectation may have been that HFUS images would all be
‘normal’ on visual inspection. However, 2.4% and 16.9% of images were
classified as being ‘abnormal’ (thus demonstrating tissue changes) by raters
1 and 2 respectively. The team postulate that these are likely to be naturally
occurring tissue changes that occur from time to time in that individual,
which then may subsequently resolve upon movement or activity. However, it
could also indicate that these changes are the changes that, in a vulnerable
individual, could lead to pressure damage and ulceration. A key question
for the research team has been how did we know that the image we viewed
constituted tissue damage that would have led to pressure ulceration? Bar
the manufacturers’ images, no high frequency images of staged pressure
ulcers exist. Therefore, without this model against which to view captured
images, it is impossible to assert conclusively that the images we captured
indicated tissue damage akin to potential pressure ulceration. Until such
time as that information becomes available, using each subject as their own
control, we can view changes which appear in the scans for that individual
in that specific body part. Finally, whilst all reasonable attempts to enhance
repeatability were taken, such as marking the skin with an ‘X’ in permanent
marker, probe placement and angle of probe placement remained issues and
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demonstrated that the use of the technology was not as user friendly as
pressure mapping technology. Given these reflections, the team are debating
whether the use of this technology with all the inherent training and practical
issues are balanced out by the output achieved in obtaining a clearer visual
image and understanding of what happens below the skin, versus the
relatively easy practical application of the pressure mapping system and the
information it yields about the seating interface area.
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PS-5: A Pilot Study to Validate Atmospheric Adjustment of a ROHO ® Cushion
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Background:

Results:

One of the most prevalent comorbidities related to spinal cord injury includes
the occurrence of pressure ulcers (Kroll, Neri, & Ho, 2007). In 1999, it
was reported that 2.2 to 3.6 billion dollars is spent in the U.S. each year
to treat pressure ulcers (Beckrich & Aronovitch, 1999) and treatment of a
single ulcer can range between $2,000 and $70,000 depending on severity
(Gallagher, 1997). Up to 50% of pressure ulcers can be attributed to the use
of a wheelchair (Zacharkow, 1984) with one third of these ulcers occurring
in individuals with a spinal cord injury (Fuhrer et al, 1993). If not properly
treated pressure ulcers can lead to infection, amputation, and death. The
ROHO Group is a company that manufactures several different cushions for
both hospital beds and wheelchairs utilizing an air-filled multi-cell technology.
This technology has long been found to be the best at preventing pressure
sores (Yuen & Garret, 2001).

When compared to the standard of care method, PT 1 overinflated the
ROHO cushion 100% of the time, while PT 2 only overinflated the cushion
20.5% of the time. Neither therapist underinflated the cushion using the
AMA meaning PT 2 set it correctly 79.5% of the time. All BMI levels were
overinflated 100% for PT 1 while PT 2 overinflated the cushion 0% of the time
for the underweight BMI level (0/6), 40% of the time for the healthy BMI
level (6/15), and 11.1% (2/18) of the overweight BMI level. Neither therapist
recorded an underinflation reading leading to a 20.5% agreement.

Currently the ROHO Group recommends a specific method of inflating its
wheelchair cushions which is considered the standard of care. However,
this procedure can be difficult for individuals in a wheelchair to perform
independently. Because of this many physical and occupational therapists
will not prescribe this type of cushion for a patient or will teach them a
different way of inflating the wheelchair cushion (which is not recommended
by the manufacturer). Because this type of cushion has been found to be
the most effective at preventing pressure sores when compared to several
other commonly prescribed wheelchair cushions (Yuen & Garret, 2001), this
study compares inflation using the two different methods. No research has
addressed this issue in the literature to this date.

Conclusion:
The two methods of inflation do not inflate the ROHO® cushion equally
and accuracy of inflation depends on the therapist. Therefore, it is not
recommended at this time that the Atmospheric Adjustment Method be used
as the primary mode of inflating a ROHO® cushion without further research.
The participants’ BMI level did not affect the accuracy of using the AMA.
There are several limitations with regards to the current study. It was a
small sample size, an unequal amount of subjects in each BMI level, use of
a Quattro cushion, and use of therapists inexperienced with the standard of
care method. Recommendations include increasing the sample size, using
a full flow cushion, increasing training of the therapists, and using pressure
mapping to record pressure distribution as opposed to the Merlin®.
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Abstract
As the wheelchair cushion industry matures, the focus on prevention of
decubitus formation shifts from tissue loading to the contributing factors in
sore formation. Two of the factors believed to contribute to tissue stress and
ultimately ulceration are elevated skin temperature, and moisture trapped
in the body/cushion interface microclimate. Custom wheelchair cushions
are typically designed to create an intimate fit to the user providing support
and functionality for highly involved individuals. A recently developed test
method for measuring microclimate conditions at the cushion body interface,
is employed to evaluate design iterations including anatomically placed
breather vents, spacer fabric and combinations of these in improving comfort
and conditions impacting tissue viability.

Objectives
The attendee will understand the impact of microclimate on the seated
individual and the importance of proper custom cushion design in providing a
tissue healthy and comfortable seating environment.
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PS-5: Mobility-related AT Device Use among Individuals with Different Types of Multiple Sclerosis
Diane Collins, PhD, OTR/L

An autoimmune disorder of the central nervous system, multiple sclerosis
currently affects an estimated 400,000 Americans, with approximately
200 people newly diagnosed each week.1 Worldwide, an estimated 2.5
million people are thought to have MS.1 Though the symptoms vary, many
individuals with MS experience diminished ability to ambulate due to
weakness, fatigue, balance impairments, or paralysis.2 To investigate the
use of mobility-related assistive technology device use, 57 individuals were
recruited for a cross-sectional study. Participants were most likely to be
Caucasian (84.2%) females (66.7%) with an average age of 52.2(+10.0) years
who had been diagnosed with MS an average of 17.9(+11.1) years. The study
sample was also comprised of one individual who ambulated independently,
while the remaining participants used canes, walkers, scooters, manual or
power wheelchairs, or some combination thereof. However, for the analyses,
participants were coded into the group that had the most complex type
of AT device. For example, if a participant indicated he or she used a cane
and a manual wheelchair, he or she was placed in the manual wheelchair
category. We then dichotomized types of AT devices used into: 1) ambulatory
aids (cane/walker), 2) scooters, and 3) wheelchairs (manual and power
wheelchairs). Study results indicate the individuals with progressive
relapsing or primary or secondary progressive types of MS were most likely
to use wheelchairs; those most likely to use canes or walkers had benign
or relapsing/remitting types of MS. (Figure 1) Most likely to have primary
progressive MS (67.7%), African American participants (n=9) differed from
Caucasian participants as they were most likely to use either a scooter or
wheelchair (p=0.02). Conversely, Caucasian participants were most likely
to have progressive/ relapsing MS (37.8%), and were more evenly divided
between using canes and walkers (44.4%) and wheelchairs (48.9%).
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Introduction

Results

High-tone extensor trust or involuntary muscle contractions experienced by
many children with Cerebral Palsy with severe dystonia, can cause a host of
problems for the patients relating to the seating system. Since most existing
chairs are rigid, the occupant must be constrained in the seat, sometimes by
means of seatbelts, such that he/she could not fall out of the chair during
the extensor trust. Once strapped down, however, the occupant is able to
exert very large forces on the seatback, on the headrest and footrest of
the seating system, producing significant skin breakdown even though the
seat is well padded. In addition, form a biomechanical point of view, during
this involuntary movements children have a great difficulty in postural
maintenance due mainly to a destabilization of pelvic joint: and most of
them have the same difficulty to replace the pelvis in the originary position.
From the 80’s, the concept of a dynamic seat, which allows movement
with respect to the seat system frame during an extensor trust event, was
suggested as a potential solution [1]. However the literature is poor on this
topic and no quantitative evaluations on this kind of seat system exist.
At the light of these consideration the main objective of this study is to make
a quantitative comparison of a dynamic seat system versus a rigid seat
system in dystonic patients with Cerebral Palsy, using quantitative analysis
of movement (3D kinematics and pressure distribution).

The main results of this study may be summarised as follows:

Materials and Methods
10 patients affected by CP (range: 6-19 years), in particular with spastic
and dystonic tetraparesis of type V according to Palisano’s classification [2]
were evaluated quantitatively during sitting on a seat system (X-PANDA).
The system operates by allowing the seatback to pivot backwards when the
seat is in a dynamic configuration while remaining rigid when the seatback
rigidizer is engaged. The patients were evaluated using an optoelectronic
system with passive markers (ELITE, BTS, Italy) for kinematic acquisition,
a synchronic Video system (BTS, Italy) and a system for acquisition of
pressure distribution placed on the seatback (Tekscan, USA). Passive markers
were positioned at specific points of reference on the patient’s body so
to represent the head, the torso, upper extremities and lower limbs. The
acquisitions were performed with the patient sit on the seating system
in two session: before with the seat system in the dynamic configuration
and then in the rigid configuration. In both sessions at least 3 external
perturbations were performed so to produce dystonic movements in the
patients. Some parameters from 3D kinematics (Range of Motion, Avarage
Jerk index [3], …) and from pressure distribution on the seatback (peak
of force) were identified and calculated in order to make the comparison
between the two configurations of the seating system.
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during the extensor thrust, most of patients (70%) showed a
larger excursion of trunk on the anterior-posterior direction in the
dynamic configuration than in the rigid one: this means that the rigid
configuration locks the movement of the patients during the movements
with high resistance;
the dynamic configuration allows the patients not to move down on the
seat; on the contrary, the 60% of patients rolls down with the trunk in
the rigid configuration, showing so a low stability of trunk and pelvis
with this configuration;
in some patients (40%) the lower value of Avarage Jerk index of the
upper limbs in the dynamic configuration revealed a better smoothness
of the limb movement in comparison to the rigid one;
some patients showed a lower peak of force in particular on the
seatback in the dynamic configuration than in the rigid one: the force
reduction is an indicator that the occupant is exposed to weaker
compressive loads.
in rigid configuration most of patients upper limbs evaluated (70%)
showed a larger movement excursion in all directions: it seemed that
in dynamic configuration the “irradiation” (an inappropriate diffusion
of muscles hypertone also far away from the main spastic muscles)
decreased. It will be interesting to develop and continue the research
on this focus point.

Conclusions
The results obtained in this study demonstrate that the seating system in
the dynamic configuration improves overall occupant conditions during an
extensor thrust. It is able in fact to reduce the forces experienced by the
patients, as well as to increase the range of motion in the anterior-posterior
direction, limiting the rolling down of the trunk and the pelvis and showing a
better upper limb smoothness during the extensor thrust. This can lead to an
increased occupant comfort and quality of life.
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PS-5: Remote Assessment of Wheelchair Accessibility
Jong bae Kim, PhD

Effective home modification requires consultation with skilled professionals
capable of assessing the home environment and identifying changes
necessary to meet the wheelchair user’s needs. While there are many
building and remodeling contractors able to perform the modifications, the
availability of skilled professionals with experience in home modifications
for accessibility is limited. Providing services in rural areas is particularly
difficult. Such service requires lengthy travel times that increase cost
and consume the limited time of skilled professionals. Even if a specialist
is willing to travel a long distance, travel cost is too high relative to the
fee for modification. And even a specialist couldn’t accurately assess the
environment’s accessibility without visiting the site.
A system that enables accurate remote assessments would be an important
tool to improve our ability to perform home assessments more easily and
at decreased cost. A research team of University of Pittsburgh a Remote
Wheelchair Accessibility Assessment System (RWAAS) which uses
accessibility screening algorithms to evaluate wheelchair accessibility of
an individual’s physical environment, taking advantage of state-of-the-art
technologies of digital imaging, 3D reconstruction, virtual reality simulation,
and photogrammetry. Our solution includes the development of several new
tools, such as a guidelines book on how to take photos, a survey form, a
measurement form, and an evaluation form. We developed a comprehensive
procedure for assessment of the home environment’s accessibility, using
tele-imaging system, web-based multimedia decision supporting system, and
virtual reality wheelchair maneuvering simulation system.
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PS-6: Technical Considerations for Seating Systems in Stand-Up Wheelchairs
David Cooper, MSc, (Kines)
Robert Stickney

Wheelchairs that provide both sitting and standing configurations have been
on the marketplace for some time though we are seeing a resurgence in
popularity at our centre. These wheelchairs are being used with children and
young adults that require considerable postural support in both the sitting
and standing configurations. This has provided some challenges addressing
postural needs.
Posture control must be appropriate in sitting and standing as well as
providing support during transitions.
As with any standing system, alignment of the lower limbs is a concern. Hip
abduction, knee separation, knee flexion, and foot position and orientation,
are critical to ensure safe and comfortable support of body weight. Posture
controls for sitting must not interfere when the user is standing. For example,
when a hip abduction pommel is required in sitting, if it is on the front of the
seat rather than on top, it will point down out of the way when in standing
mode. This allows the knee blocks to provide hip abduction control when
standing.

Wheelchair standing mechanics
The position of pivot points and the low shear features of the standing
mechanisms impose limitations on posture control components. There are
2 pivot points, one at the back of the seat to provide hip/trunk extension
and one at the front for knee extension. There are also two low shear
mechanisms, one for the back and one for the footrests.

Hip angle
The pivot for opening and closing the seat-to-back angle are similar in
function to those used on recline mechanisms. Typically, in sitting, the seat
to back angle approximates 90 degrees with some adjustability. As the
wheelchair stands the back angle opens, maintaining the same back angle
relative to the floor through the full standing movement. The low shear
mechanism for the back lowers the back to keep it at the proper level with
the person in the wheelchair. This is important when there is any contouring
of the back support, or if the trunk laterals are high in the sitting posture.
The pivot location is usually below and behind the user’s pelvis and the low
shear mechanism compensates for the pivot location not being near the
pivot center of the hip/trunk extension. If the cushion and/or back support
are thick, the low shear mechanism must provide more displacement. The
low shear mechanism must accommodate for a full 90 degrees of extension.
This will require 4 to 6 inches of travel depending on the pivot location and
thickness of cushion and back. Low shear mechanisms are rarely adjustable
and are often limited in range.

Spinal curvature in standing
In standing, the relative thickness of the cushion and back support are
critical. If the back support is too thick such that it is anterior to the cushion
in standing, then the pelvis is pushed into an anterior tilt and lumbar lordosis
occurs. If the back support is too thin then there will be an unsupported trunk.
Each client must be assessed to determine the desired standing posture.
Then determine the relative thickness of the back support and cushion to
achieve this posture. In many instances, some lordosis is appropriate.
One of the difficulties arises because of the difficulty adjusting sitting depth.
Changes to the thickness of the back support for standing may require
adjustment of the sitting depth. Adjustments for sitting depth are complex if
possible.

Knee angle
During the standing process there are similar shear issues surrounding
knee extension as there is with hip extension. The thickness at the front
of the cushion and the position of the pivot determine the displacement of
the knee forward and down as the person stands. Forward movement is
accommodated by mounting the knee blocks forward such that they do not
come into play until the person is standing. This can cause problems if the
person slides forward while being lifted into standing and cause excessive
pressure on the knees. The vertical travel of the knees can be considerable.
The key is to keep the front of the cushion as thin as possible. In most
instances, if the footrest lowers 2 to 3 inches during the standing process
changes in knee height will be accommodated.
A difficulty here is the interplay of needs concerning cushion style and
thickness. Pressure and support concerns, knee and foot displacement, and
back thickness due to contouring, may generate conflicting requirements.

Pelvic belt
The pelvic belt poses and interesting dilemma. If not anchored in the
right location it may either fall loose as the person rises or cut in tighter.
A relatively neutral position is to be mounted close to vertical. It may be
advantageous to add an elastic connection between the belt and the front
corner of the trunk lateral to assist the belt to not fall as the person stands. A
pelvic belt is usually not required in the standing position.
It is relatively easy to configure stand-up wheelchairs when minimum posture
control is required. As more controls and accommodation are necessary, it
becomes challanging to achieve all the positioning goals.

In the sitting position, there must be a gap between the bottom of the
back and the top of the seat at least as great as the travel of the low shear
mechanism to allow space for it to travel. There must be a similar gap
between the trunk laterals and pelvic laterals. These may require some
compromise in posture control.
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PS-6: Transitioning an Aging Client to High Tech Equipment to Maximize Function
Kevin Phillips, CRTS
Anna M. Edwards, PT, MA, MBA

Description

References

The increasing availability of technology for adapting mobility devices for
clients with impairments provides opportunities for the seating team to
explore options and products that increase and maintain function mobility at
home, in the community and for work and leisure activities. The challenge
is to educate the clients, families, caregivers and funding agencies to the
available options and provide justifications that these adaptations for
functional seating allow maximum function possible with the changes and
challenges of aging with a disability.

1. 		 Leuder, R., (2005) Ergonomoics of sitting and seating: The case for and
against movement for its own sake. 1-19.
2. Nachemson, A.L. (1981) Disc pressure measurements. Spine. 6, 93-97
3. NIOSH (1997) Low Back Musculoskeletal Disorder: Evidence for
Work-Relatedness (Chapter 6). In: Bernard, B.P. (Ed.) Musculoskeletal
Disorders (MSDs) and Workplace Factors. A Critical Review of
Epidmiologic Evidence for Work-Related Musculoskeletal Disorders
of the Neck, Upper Extremity and Low Back. National Dept. Health &
Human Services. National Institute for Occupational Safety & Health.
DHHS. (NIOSH) Publication No. 97-141 (1997). Second printing.
4. Engstrom, B (1993) Fundamental Seating Principles, Correcting the
Trunk. Ergonomic Seating, A True Challenge. (Chapter 6) 64.

This case study presents a person with developmental disabilities whose
functional mobility has was been increased and improved by transitioning to
new technology.
The subject of this case study is a 40-year-old client with CP, both Spastic
and Athetoid types. The movement disorders he experiences limit his
independent mobility to moving a few feet at a time, with considerable effort
and postural deviation. His caregivers are his aging parents, who struggle
with transfers, and positioning in his wheelchair and shower chair. This
case documents the successful evaluation and implementation of high tech
AT into the client and family’s life to improve the client’s function and ease
the caregiver burden. The client transitions from traditional planar seating
and single function power seating to a new power chair with mulit-power
seating, advanced orthotic positioning for the wheelchair and shower chair,
alternative drive controls, and ceiling track transfer system. Principles uses
to transition this clients to new seating that increase function as he is aging
include 1: proximal stability gives distal function, 2: decrease of secondary
external positioning devices, 3. Use of contour seating and open back angle,
and 4 weight bearing on pelvis thighs and feet. .
Using a functional evaluation for seating the recommended custom
technological adaptations allowed this client to use his current strengths to
maximize his powered functional mobility

Case Objectives:
1.
2.
3.

Understand how integration of client desires and assistive technology
can increase functional mobility throughout the lifespan by team
collaboration.
Analyze the need for clients/family/caregivers education and
collaboration and input into functional seating recommendations.
The fullest effective use of powered mobility devices is achieved only
by integration with transportation systems.
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PS-6: Custom Abdominal Support for a Bariatric Client
Joan Padgitt, PT, ATP

Obesity is a disease steadily increasing in incidence and prevalence,
affecting all age groups and ethnicities. Recent estimates suggest that one
in two US adults is overweight, as defined by a body mass index (BMI) > 25
(1).
Morbid obesity is defined by The National Institutes of Health (NIH) as:
•• Being 100 pounds or more above your ideal body weight
•• Or, having a Body Mass Index (BMI) of 40 or greater
•• Or, having a BMI of 35 or greater and one or more co-morbid condition
(2).
As wheeled mobility and seating practitioners, we are now seeing an
increased incidence of morbidly obese or bariatric clients. A unique
problem of the bariatric client is a deformity known as the abdominal pannus
(abdominal apron). A pannus can be so large that it hangs like an apron,
covering the hips and extending around to the lower back. This large flap
of skin can cause disabling rashes, cellulitis, pain, physical limitation, back
strain, as well as cosmetic deformity (3). The following case study will show
a custom w/c seating solution created to deal with a client presenting with a
large abdominal pannus.
“LS” is a 56 year old male who at the time of evaluation weighed 511 lbs.
The client reported his highest weight was 722 lbs. He states he lost 211 lbs
over a 1-1/2 year period through diet. LS presented to the team in a 22” wide
hospital fleet wheelchair. The wheelchair was without footrests and a very
large abdominal pannus was hanging between his legs.
LS related to the ECHS WC team 2 major issues: 1.) Inability to ambulate
greater than 20’ secondary to LE joint pain and dyspnea on exertion (DOE);
2.) Inability to sit greater than 45-60 minutes secondary to ischial tuberosity
(IT) pain and low back pain (LBP). LS states that he lies in bed with his head
elevated and sits up for meals. He states he walks 3-4 x/day ~ 20-40’ for
exercise. The veteran related that he will be undergoing a panniculectomy
in the next 6-12 months. He anticipates a 120 lb. weight loss post surgical
intervention.
Significant physical findings in sitting revealed that his abdominal pannus
pulled his pelvis forward into an anterior pelvic tilt (APT) with a resultant
increase in lumbar lordosis and increased pressure on the IT’s. During the
assessment process, a sliding board was placed between the mat table and
the veteran’s pannus. The sliding board was then lifted upward toward the
horizontal plane resulting in a slight posterior rotation of the pelvis toward
neutral with a subjective decrease in ischial and LBP.

The outcomes of this custom bariatric power tilt w/c and pannus lifter
were very positive. As the pannus lifter moved upward, the pelvis could
be seen rolling back and stabilizing against the back support. LS reported
an immediate relief of both IT and LBP and he was able to tolerate 6 hrs. of
sitting with the w/c’s first use. He also relates better ventilation and skin
integrity with the use of the lifter in combination with the power TIS.
Follow-up after 8 weeks of use indicated that modifications to the pannus
lifter were needed. The initial lifter was 0-70 degrees and LS requested
that the support lift to horizontal (0-90 degrees). Another issue was the
actuators pressed into the back of his calfs when the lifter was 1/2 to fully
elevated. It was also found that the pannus lifter did not need to be 17” long
and was therefore reduced in length by ~ 5”.
LS has now been utilizing the modified “lifter” for 4+ months and he reports
that he is successfully using the w/c for both sitting in his home and
mobility. He states improved comfort now that the pannus lifter excursion
was increased to 0-90 degrees. He states since the actuators were moved
inward and backward to avoid hitting the back of his calfs that his comfort
has improved, as well as, improved accessibility because his legs are closer
together making him “narrower” in overall width. He now has functional
mobility in his home and the community and is able to use a handicap
accessible taxi in his power w/c.
In conclusion, a large percentage of morbidly obese clients are bedridden
secondary to an inability to sit functional periods of time. These individuals
also tend to be non-functional ambulators due to respiratory compromise,
osteoarthritis, and pain with walking. This case study demonstrates
successful sitting and mobility outcome for the bariatric client by providing a
custom abdominal support.
1.
2.
3.

Abdominal Panniculectomy after Massive Weight Loss: A Clinical
Study; http://www.bariatric-surgery.info/panniculectomy-postweight-loss.htm
Gallagher, RN, MSN,CN,CWOON,PhD, Susan; Panniculectomy:
Implications for Care; http://www.dalemed.com/abpdf/CR_
abdBind_4.pdf
Spader RN, Catherine, More Than A Tummy Tuck; http://www2.
nursingspectrum.com/articles/article.cfm?aid=17994

LS’s seating intervention included recruiting the engineers at Falcon Rehab
in Denver, CO to design and fabricate what became dubbed as the “pannus
lifter”. The pannus lifter was designed to mimic what the sliding board
provided during our assessment. A Leisure Lift Pace Saver Boss 6 power
base was chosen for its 600 lb. weight capacity and power assist front antitip option. The Falcon engineers designed a 26”Wx17”D heavy duty seat
frame to interface to the power base. Falcon then designed a padded pannus
support (12”Wx17”D) with 2 actuators to lift the pannus to create a “shelf”
for the abdomen when sitting in the w/c. The seating system was completed
with a Falcon power tilt-in-space (TIS) with heavy duty actuators, multi-axis
knee/ankle front riggings with flared leg rest receivers, and a custom back
support with gentle side contour. A custom high profile ROHO cushion was
chosen for the seat support surface and a Stealth CP-280 headrest for when
tilted.
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PS-6: Mobility Solution for an Individual with Multiple Amputations and Severe Burns
Patrice Kennedy, MPT, ATP

The Eastern Colorado Health Care System (ECHCS) Wheelchair Program/
VISN 19 (The Rocky Mountain Network) provides service to a vast
geographical region, much of this is rural . This area includes the states of
Colorado, Wyoming, Montana, Utah and parts of Idaho, Nevada, Kansas,
Nebraska, and North Dakota (imagine Boston to Miami without the people).
This case study involves a 34 year old male who sustained a motor vehicle
accident (MVA) in 2004. His diagnosis resulted in burns over 87% of his total
body mass (TBM). Additionally, he underwent a triple amputation which
included a right above elbow amputation (AEA) and bilateral above knee
amputations (AKAs) . This client, to date, has undergone 53 surgeries for
multiple skin grafts and muscle releases.
Though ‘outcomes for burn patients have improved dramatically over the
past 20 years…burns still cause substantial morbidity and mortality. Proper
evaluation and management, coupled with appropriate early referral to a
specialist, greatly help in minimizing suffering and optimizing results’.(1)
Likewise, referral to a specialty seating clinic enhances optimal results. The
goal is to establish, then achieve functional independence and increased
quality of life. However, there are several seating challenges that need to be
overcome to obtain an optimal outcome.
With this case, as in all cases, it is important to avoid the “rookie” mistake of
being focused on the complexities before you have established the basics of
a wheelchair (wc) seating assessment. This client presented with non-elastic
skin which resulted in recurrent skin breakdown, decreased range of motion,
and significant pain. His skin issues coupled w/ his heterotopic ossification
(HO) and triple amputation have resulted in loss of balance and instability.
Other important factors included psychosocial issues, transportation, outdoor
activities, and his rural living environment.
The client and the wc team then developed an appropriate list of goals that
allowed us to match the seating components to his unique requirements. This
goal-driven prescription (and the veteran’s incredible family support) which
included the optimal seating system and power base combination facilitated
this veteran’s return to recreational activities he enjoyed prior to his injury.
He has been able to reestablish relationships with his peers, hunting cohorts,
and work colleagues.

Reference
Shukla P, MD and Sheridan R, MD. Initial Evaluation and Management of the
Burn Patient. http://emedicine.medscape.com/article/435402-overview
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PS-6: Innovative Seating Solution for a Tetraplegic Client with Multiple Impairments
Hayley Howells, MPT

Seating is one of the most important factors to consider when a person has
a Spinal Cord Injury (SCI) to ensure that skin integrity and posture remain in
an optimal healthy state. Eighty percent of SCI patients are at risk to have
a pressure sore at least once in their lifetime (1) and in addition many also
have a postural impairment. Therefore, choosing the correct seating system
for your client is imperative to achieve optimal seating outcomes.

Supine on Mat: Flared lower left ribs, anteriorly rotated pelvis on the left,
right obliquity 3-4”, elongation of right lateral trunk.
Pressure Mapping: With the use of the Roho X-Sensor, pressure mapping
was completed on the Roho low profile cushion. Pressures of at least
200mm/hg present under the right ischium and sacral area on the right.

Many clients with SCI present with multiple impairments such as a pressure
sore, pelvic obliquity, scoliosis, impaired respiration, decreased balance
and amputation. To address all of these issues, a custom seating orthosis is
often required. It is essential when using a custom seating orthosis for the
therapist to have an excellent working relationship with the orthotist and
the client involved. Communication is critical to the success of the fitting
of the orthosis; achieving optimum seating position with appropriately
distributed pressures is only one of the factors required for success, it is
absolutely necessary that the client is comfortable with the seating system
for a truly successful outcome. The following is a case study of a client with
tetraplegia and multiple impairments for whom a custom seating orthosis
was prescribed.

Intervention

Client Background
Vern is a 50 year old white male with C5 ASIA A tetraplegia since 1976.
Over the last 30 years since his SCI, Vern has received a moderate amount of
surgical interventions which include irrigation and debridement (I & D) and
bilateral above knee amputations (AKA). Following the amputations in 2007
Vern presented with a Stage III right lateral border sacral wound. A Stage III
right lateral flank wound has been present since May 2007.
Vern was admitted as an inpatient on 2/19/08 for his annual studies and
wound evaluation. The next four months consisted of I&D, rotational flap
surgeries, complications from surgery, and fitting of the custom Aspen
Seating Orthosis (ASO).

Client Evaluation
Primary complaints: 1) Dissatisfied with compromised skin integrity 2)
Experiences discomfort in current seating system 3) Constantly has to
reposition self
Goals: 1) Optimize wound healing 2) Increase comfort level 3) Offloading of
pressure on areas of wounds
Skin Integrity: Stage III right lateral flank wound 2.2x1.6cm, Stage III wound
right lateral border of sacrum 6.5x5.5cm. Substantial scar tissue from prior
surgeries.

Vern was considered appropriate for the ASO as this custom seating system
would address all his impairments including the rotational component of
the spine. Vern’s shape was captured for the ASO. This technique involved
the use of a Ride Simulator (2) for the base and vacuum consolidation with
a molding bag for the backrest. The Ride simulator consists of low-density
impression foam which allows the individual’s sitting shape to be easily
captured. The molding bag captures the shape of the trunk. Training is
necessary to use this custom system and is provided by Aspen Seating (4).
Brock foam composite is used to make the cushion and the lining for the
backrest. Brock is breathable closed cell- foam which has the ability to draw
moisture away from the client’s skin and allow air to travel through the cells.
The shell of the ASO is constructed from polypropylene and is interfaced
with the wheelchair.
The custom Aspen seating orthosis is designed with the concept of force
isolation. Force isolation is the technique where pressures are off-loaded
from boney high risk areas and transferred to areas of lower risk such as the
gluteal muscles and thigh area. Fitting of the system takes up to four days.

Outcome and Education:
••
••
••
••
••
••
••
••

Improved sitting posture
More level shoulders
More neutral cervical spine
Increased trunk extension
Decreased anterior L hip rotation
Increased sitting stability
Offloading of boney prominences
Improved respiration

Vern has primarily a fixed pelvis and therefore his impairments were largely
accommodated. After completing the fitting Vern’s skin had no areas of
redness and the flaps remained intact. Vern and his wife were educated on
transferring into the system and positioning in the wheelchair. They were
instructed to check his skin daily and to contact the clinic or Aspen with any
issues. Vern was advised to use a Hoyer lift, but over time reverted to using
a slideboard with a scoot technique.

Sitting Posture: Right pelvic obliquity approximately 4”, anteriorly rotated
pelvis on the left, right trunk lean against arm rest, right posterior thoracic
rib hump, left concave scoliosis, elevated right shoulder, left lateral flexion
of cervical spine, left lower extremity abducted. Upper body shifted to the
right of the backrest, with the right ischium almost midline under trunk due
to obliquity and scoliosis.
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Conclusion
This is an excellent seating system due to the technology involved and
the material utilized, but this system requires time to be fitted correctly
and successfully. For Vern, due to medical procedures this process took
approximately six months from beginning to end. In addition, yearly check
ups with the orthotist and therapist are scheduled.
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PS-6: Hybrid Custom & Conventional Supports as Solution for a Complex Seating Case
Jackie Wolz, MSPT

Introduction:

Case Study #2

When evaluating a client for the appropriate seating system, the clinician
considers a variety of factors including, but not limited to posture control,
pressure management, client comfort and function (1). While the primary
goal for wheelchair seating is often to provide postural support to optimize
function in the sitting position, skin protection, comfort, transfer technique
and client preferences significantly impact the final choice of a particular
seating system.

Client Information: TM is a 57 y/o male with C6 tetraplegia ASIA A
following MVA in 1977. Surgical history includes flap surgeries for R ischial
and sacral sores. Client uses power assist wheelchair for primary means of
mobility.

Custom contoured seating systems are one option to address unique
and complex seating needs, when conventional products do not provide
optimal results. Challenges to consider when prescribing custom seating
systems are: transfers may be more difficult; the system may offer limited
dynamic properties; and the product may offer limited adjustability (1).
Numerous technologies are available to provide custom support. Custom and
conventional technologies may also be combined into a system to best meet
the client’s needs and goals (2).
The Aspen Seating Orthosis (ASO) is one example of a custom contoured
seating system. Properties unique to the ASO include a thin, lightweight
shell that allows for adjustment in shape. The ASO design also allows for
adjustment of the interface between the seat and back in all planes. An
orthotist, therapist, and client communicate closely in the fabrication, design,
fittings and reassessments of the product to address all aspects of an
optimal seating system (3). The following case studies provide examples of
combining the ASO with conventional cushions for optimal outcomes.

Case Study #1
Client Information: DB is a 30 y/o male with T5 paraplegia, ASIA A, L B/K
amputation, R A/E amputation, vision impairment and closed head injury
following motorcycle accident in 1997. Client also has history of left ischial
sore, which healed conservatively with no recurrence. Client uses power w/c
for primary means of mobility.
Chief Complaints: 1) instability (unable to take right arm off armrest); 2)
pain averages 8-9/10 (list of medications included fentanyl patch, vicodin,
elavile, and lamotrigine for pain management); 3) limited sitting tolerance (4
hours at a time) due to pain
Significant Posture Presentation: Left pelvic obliquity; anterior pelvic
tilt; significant internal rotation left hip
Intervention: Custom ASO provided excellent support/ correction at pelvis
and trunk at initial fittings, while improving client’s stability and function.
Client was glad to be able to raise his right arm without falling. Client
returned at 6 month f/u with Jay gel overlay on top of cushion due to pain in
left hip. Client stated that hip pain improved, but trunk support compromised.
Orthotist modified interface between seat pan and back to accommodate
for seat height change from the addition of the gel overlay which resulted
in correction of trunk support. Client reports no issues with skin integrity.
Pressure mapping revealed good pressure distribution on sitting surface.
Client’s pain level decreased by 50%, and client was able to tolerate sitting
8-12 hours.
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Chief Complaints: 1) recurrent skin breakdown at bilateral ischial
tuberosities and sacrum; 2) poor postural support in the frontal plane;
3) client unable to tolerate past attempts at correction of posture due to
instability with corrected posture and inability to transfer with excessive
lateral support; 4) client hesitant to change
Significant Objective Findings: Excessive posterior pelvic tilt; excessive
kyphosis; forward head and shoulders; Marginal transfers; poor results on
pressure mapping with high pressures at bilateral ischii
Intervention: A custom ASO allowed for improved alignment in the frontal
and sagital planes, while also allowing for adjustments as client became
accustomed to the change in position. Pressure mapping revealed complete
offloading of the ischii, sacrum/ coccyx. Client trained in new technique for
safe transfer. Client returned at 3 month f/u with high profile roho cushion
inserted into seat pan. Client stated that his transfers were easier and he
was more comfortable with the high profile roho cushion. Client reported
no compromised skin integrity. Slight modifications made by orthotist to
seat-back interface to accommodate for new cushion and to optimize trunk
support. Pressure mapping revealed excellent pressure distribution on high
profile roho cushion with custom ASO backrest vs. the high peak pressures
revealed on bilat ischium on high profile roho cushion with sling upholstery.
Seating system still allowed for adjustment in lumbar and lateral supports,
and client was pleased with improved comfort, skin integrity, and overall
function.

Discussion and Conclusion:
When creating a hybrid seating system, it is likely more common to prescribe
a custom cushion with a conventional back. These two case studies provide
examples of the successful use of a conventional cushion interfaced with a
custom back support. In the first case study, the change in cushion resulted
in greater client comfort. In the second case study, the change in cushion
resulted in improved client function and independence at home. In both
cases, the posture goals were not compromised by changing the cushion.
In cases where a custom back support addresses the primary seating goals,
it may be appropriate to consider integrating a conventional cushion with
a custom back. In such cases, it is important to provide the appropriate
interface between the back and cushion to provide consistent and reliable
support.
1. Cook A, Hussey S. Assistive Technologies. Ed 2. St. Louis, Mosby,
2002.
2. Hobson DA:Seating and mobility for the severely disabled. In Smith
RV, Leslie JH, editors: Rehabilitation engineering, Boca Raton, Fla, 1990,
CRC Press.
3. www.aspenseating.com
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PS-6: Can a Veteran with Complete Blindness Drive a Power Wheelchair?
Daniel Ganoza, OTR/L

Individuals with visual impairment, even complete blindness, should
not be automatically eliminated from consideration for a power mobility
device without an evaluation. With very specific goals, close supervision,
strong family support, involvement of the entire medical team and good
communication between all vital stakeholders, it is possible for individuals
without vision to operate a power chair. There is very limited literature
addressing the use of a power chair by individuals with severe visual
impairment. This case study describes the use of a power chair with an
individual who is completely blind.
Social History: Mr. SN is a 76 year old Air Force Major who retired after
twenty-two years of active duty as a pilot. Following retirement from the Air
Force, he worked for the federal government in transportation for 18 years.
He has five children, many grandchildren, and owns his home and the homes
next to him, which are occupied by his son, his daughter, and their families.
His wife expired twenty years ago. He is assisted by two paid caregivers as
well as his son and daughter. He has strong social support.
Medical History: Mr. SN has numerous health problems including diabetes
resulting in blindness; below the knee amputation of the right lower
extremity, left transmetarcal amputation and numerous ulcers on his left leg.
He is likely to require a left below knee amputation in the future. He has end
stage renal disease, coronary artery disease, multiple contractures of right
hand and elbow joint; and exposure to Agent Orange.
Functional status: Mr. SN requires assistance for all ADLs except feeding and
is dependent for all IADLs. He requires maximal assist for all transfers and
for standing. He his right upper extremity is non-functional. He spends most
of the day listening to jazz or talking to friends on the telephone. He attends
hemodialysis three times per week.
Background: The OT wheelchair clinic at the San Francisco VA Hospital
received a request for evaluation for a one arm drive wheelchair secondary
to a left heel sore. Mr. SN had used his left heel to propel a standard manual
chair around his home.
Evaluation Process: After careful review of medical chart, telephone
interviews with Mr. SN, his family, his caregivers, and medical staff, it
was decided that there was a possibility of using a power chair with more
efficiency and less effort than the recommended one arm drive wheelchair.
Strong clinical indicators were Mr. SN’s past occupation as a pilot, current
cognition, his very strong family support indicating that he is never alone, and
his motivation for independent mobility. A loaner chair was secured, training
assistance from an Orientation and Mobility (OM) expert was secured, and
all key stakeholders including primary MD, OT supervisor, care givers and
family were informed that mobility training with Mr. SN was to begin. A mat
evaluation was postponed until it could be determined if Mr. SN was able
to demonstrate safe operational skills. The OT and OM expert saw Mr. SN
once per week for 10 weeks in his home. Mobility training began in his living
room, proceeded to the kitchen, and then out the sliding door to the deck.
With the OM expert, Mr. SN learned how to orient himself to his space using
landmarks such as furniture and auditory cues. He learned how to preview
the terrain with the telescoping cane, and how to negotiate the terrain just
previewed. To drive, Mr. SN would first preview space with his cane, grip the
cane with his teeth to place under his axilla, then use his hand to operate
the joystick. This was repeated for every movement of the power chair.
Programming of the wheelchair was changed from factory settings to match
the speed to Mr. SN’s perceived length and distance of the cane, which was
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about six feet. As a result he would move approximately six feet in about 3
seconds. Two settings were provided for indoor and outdoor deck driving.
Mr. SN learned how to determine if his chair was skewed left or right, how
to get through living room door and threshold leading outdoors and onto the
modular ramp to the second floor deck. He then learned how to negotiate
his deck. After ten weeks it was determined that he was able to operate his
chair safely with supervision in this limited setting. A mat evaluation was
performed in the OT clinic and an ASO from Aspen Seating was determined
to best meet Mr. SN’s seating needs while the Quantum 600 with Q-logic
electronics was chosen for the power base. A six foot telescoping cane was
chosen by the OM expert as it required only one hand to operate, and could
be easily stowed while operating the chair.
Discussion: The process of training Mr. SN to operate a power wheelchair
required, and continues to require, an interdisciplinary approach including
Mr. SN, his family, the OM expert, OT, the primary care provider, and because
the VA is a primary payer source the purchasing agent and/or the chief of
prosthetics. The OM expert is a key team member. He was able to teach Mr.
SN how to negotiate the power wheelchair safely in his home and outside on
his deck. A detailed intervention plan, with attainable goals and methods to
achieve those goals was required. Patience was also essential. Mr. SN did
not move anywhere very fast and at all times required supervision. Initially
the main goal was to provide Mr. SN with an opportunity to try powered
mobility so that he could operate a power chair in his home and regain some
level of independent mobility. His progress has been variable. He made
rapid initial progress, but has been limited by his health, hospitalizations, his
motivation level and the motivation of his caregivers to assist. Following this
intervention we received funding for a porch elevator, and this was installed
on Mr. SN’s deck. This allows him to go outdoors in his power wheelchair.
He is now able to get onto the lift with assist and drive his power chair
with supervision around his block. Mr. SN has indicated his new freedom
has been a life changing event. “I don’t have to just sit around and wait for
nothing and I miss being in the sun”, he has said.
Future considerations: When working on such a complex case, clear
communication between all stakeholders is essential. With so many people
involved with Mr. SN’s care, it is important that every person’s needs are
heard and discussed. Mr. SN, his caregivers, his son and daughter, the OT,
and OM expert all had different ideas about goals and what it means for SN
to operate a power chair. A clear discussion of goals and the plan to achieve
those goals needs to be understood by all. Not only has this been a life
changing event for Mr. SN but also for everyone that comes into contact with
him at his home, because now Mr. SN might be asking for assistance to get
outside.
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PS-6: The Supported Kneeling Inclined Power Platform SKIPP
Bonita Sawatzky, PhD

Background Information
One of the most common complications of Spinal Cord Injury (SCI) is the
occurrence of pressure sores (1,2). In recent years, the importance of good
care for pressure sores has become prominent as the aging population
increases and more people are in wheelchairs or bed-bound (3). It is
possible for poor management of pressure sores to be not only painful and
immobilizing, but in some cases it can be life-threatening as it has been
shown that squamous cell carcinomas have developed in SCI patients with
chronic pressure sores (4).
For people with SCI or paraplegia, a proper seating system and screening for
pressure sores are extremely important. Nevertheless, despite good care
and proper education, pressure sores may develop. These sores are caused
by repeated pressure to tissue between bone and external surfaces (3). They
can take up to a week to present and are often more serious than initially
suspected (3). Management of pressure sores can range from surgical
intervention, to wound debridement, to pressure relief with careful skin care
(5). Common to all treatment, however, is the removal of pressure from the
site of the sore.
In general, people with SCI and paraplegia are much more likely to
have complications with the gastrointestinal (GI) track, breathing, and
cardiovascular function, many of which can be fatal (6-8). In the case of GI
complications alone, there is a 10% mortality rate (9). The general decrease
in GI function (10,11) can be exacerbated by remaining in the supine position
for long periods of time (12). Without the ability to walk, other complications
can become more severe due to the extended bed rest required for pressure
ulcers to heal. Ironically, lack of mobility is also a risk factor in pressure sore
development meaning that these people remain at risk of developing new
pressure sores as the existing one is healing (3).
In addition to the medical complications, this lack of mobility can severely
hinder an active member of society for weeks at a time. The repercussions
have been shown to be far reaching, including depression and learned
helplessness (6). By increasing the degree of independence, it may decrease
the incidence of these psychosocial problems.
As recommended by the Consortium for Spinal Cord Medicine Clinical
Practice Guidelines, pressure relief in the area of the sore is essential
(5). Although there have been many pressure relieving beds and seating
systems developed to help prevent pressure sores, there has been little or no
development of alternate mobility devices. Such a device based on a kneeling
position could maintain mobility while relieving pressure from affected
skin areas without requiring ambulation. This type of mobility device could
become an effective tool in the collection of pressure relieving devices.
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Therapists and technicians at most rehab centres deal with many patients
with spinal cord injuries who suffer from pressure ulcers due to their lack
of sensation and poor vascular supply for healing. At any given time at our
centre up to one half of the 29 clients on the spinal cord unit will have some
sort of a pressure sore which requires alternative positioning and weight
relief on that area for adequate healing. For many this means lengthening
their hospital stay by several weeks with limited time up in their wheelchairs
(15 minutes/ 2x/day) and the remaining time in bed. As mentioned above,
Long term bed-rest affects other systems such as lung and GI function, but
also it results in psychological isolation from their peers and the general
community (6). Currently we have limited options allowing mobility in a
prone positioning for pressure relief. Mobile beds or gurneys do exist but
these are too large to be easily moved about the centre or community, and
not independently. They have other limitations that make them less than
practical such as the eye line discrepancy when talking and the need to have
adequated physical strength to propel the device from a supine position
[Fig1].
We are developing the SKIPP (Supported Kneeling Inclined Power Platform)
which will be used in the centre or rented out to patients to use in their
community. This would be a powered device controlled by the user that
would be maneuverable, a smaller turning radius or circle which could easily
go through indoor doorways and stable enough to go outside. It’s function
would be similar to a standard power wheelchair however the individual
would be in a semi-prone kneeling position rather than sitting (Fig 2).
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Prototype design and implementation
The SKIPP is modified from a power wheelchair base, Quickie P220 that has
elevation and recline capabilities already included. The positioning system is
controlled by using the controller (joystick) from the original wheelchair. The
seat/positioning system mounted to the wheelchair is a surface that a person
could be rolled on to in the prone position from a bed. The legs then are
dropped into a semi-prone kneeling position to reduce the length of platform.
The surface goes from a level prone position up to more reclined position
which would allow the user to interact with better eye contact and driving
vision, shorten the horizontal space the person would take, and improve lung
and GI function (Fig 2).
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This has been developed by a team of of individuals: two wheelchair
maintenance specialists an Equipment Specialist, , a wound care nurse and,
a biomechanist. This system has been tested first by the design team (two
members use wheelchairs for daily mobility)
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IC 37. Tuning to the Organs of LIfe
Jessica Presperin Pedersen, MBA, OTR/L, ATP
Jill Sparacio, OTR/L, ATP, ABDA

Breathing, swallowing, digestion and elimination are critical elements of life
for all of us. When assessing someone for positioning, primary attention is
often given to musculoskeletal, neuromuscular, and integumentary systems.
Organ systems such as the cardiovascular pulmonary system and the
digestive/gastrointestinal system are sometimes neglected during seating
intervention, overlooking the impact that posture and alignment play on
these processes. In order to maintain vital function, the human body must
participate in these tasks. Individuals who remain in a seated position
often compromise these processes. An individual’s seated posture is key in
promoting efficient respiration and digestion.

Respiration
Humans need to constantly move air in and out of the lungs because the body
cannot store oxygen. Respiration is an autonomous nervous system function
regulated in the brain stem. Respiration allows for an exchange of oxygen
and carbon dioxide gases through diffusion. The process can be broken down
into three stages which include: movement of air in and out of the lungs, the
exchange of gases between the internal surface of the lung and blood, and
the exchange of gases between the blood and cells of the body.
Groups of muscles act together to expand the chest cavity to draw air into
the lungs. They are the dome-shaped diaphragm, the external intercostal
muscles and the abdominal muscles. The diaphragm lowers and the rib cage
expands. The atmospheric pressure (outside the body) is higher than the
pressure in the lungs. Air flows from a higher pressure to a lower pressure
and the lungs fill with air through a system of channels call the respiration
tract.
The respiratory tract starts at the nose and mouth. If air is inhaled through
the nose, it passes through the nasal passages. The nasal passages warm,
humidify, and filter the air. The air continues to filter as it passes through the
respiratory tract. After passing through the oral cavity or the nasal passages,
the air passes the pharynx which has an epiglottis. The epiglottis is a flap
which performs the function of preventing food from entering the trachea
(windpipe). At the top of the trachea is the larynx. Two bands of tissue that
extend across the larynx make up the vocal cords. The trachea is in front
of the esophagus, which is aligned with the spine. Spinal curvature can,
therefore, negatively affect breathing, airway protection, and swallowing.
The trachea branches into the bronchi, which are large tubes that carry air
in and out of each lung. From the bronchi, the air passes into branchlike
bronchioles and finally into a clustering of balloon-like sacs call alveoli. The
alveoli make up the most of the lung tissue contributing to its soft spongy
consistency. Each alveolus is lined by a fluid called surfactant, which allows
the oxygen and carbon dioxide to dissolve so it can diffuse through the aveoli
walls. The alveoli are covered with capillaries. Blood receives its oxygen from
the alveoli. The red blood cells then carry the oxygen to the body tissue cells.
Carbon dioxide follows a reverse pathway and leaves the blood, entering the
lungs. It is expired through exhalation out of the body.
In expiration, the ribcage and diaphragm relax and the lungs contract. The air
pressure inside the lungs is greater than the atmospheric pressure causing
the air to move out of the body. Some air always stays in the lungs which is
called residual volume. The amount of air that moves in and out of the lungs
is called tidal volume.
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This pressure is the key to breathing and is the focus of the “soda pop can”
theory developed by Mary Massery PT. Massery demonstrates that a
closed aluminum can maintains its structure due to the pressure on the inside
(carbonated gases from the pop) is greater that the atmospheric pressure on
the outside. Once the top is popped, the can weakens and can be crushed.
The body structures that provide the support for optimal breathing include
the diaphragm, thoracic cavity, abdominal cavity, pelvic floor muscles, and
vocal apparatus.
Impairments in body function or structure can have an affect on breathing.
Sitting with a posterior pelvic tilt in a slumped position compromises the
ability of the abdominals and diaphragm to contract. This impinges the
rib cage which may decrease expansion of the rib cage and therefore, the
lungs, decreasing tidal volume. Obvious structural changes such as lordosis,
kyphosis, and scoliosis can significantly impact optimal breathing. Spasticity
and paralysis will impair breathing and the ability to cough. Infections,
lung disorders, and diseases of the lung or cardiac system, will also affect
breathing.

Digestion
Digestion is a complex process that incorporates the function of a multiorgan and gland system. The process allows for the breakdown and
absorption of nutritional matter, providing sustenance to preserve life. There
are four phases of digestion including ingestion, mechanical and chemical
breakdown, absorption and finally, egestion, the excretion of solid waste.
When food enters the mouth, it is broken down through mastication and
the chemical action of the salivary enzymes. If an individual is unable to
successfully chew food, there is potentially great impact on the rest of the
digestive process, to be discussed later. Once adequately broken down,
a swallow response is elicited allowing the food bolus to travel down the
esophagus. Rhythmic involuntary muscle movements are used (peristalsis)
to propel the food into the stomach. The peristalsis movement allows
swallowed food to travel to the stomach regardless of the position the
person is in (sitting, standing, prone or supine). The movement is automatic
in nature with no ability for the individual to control the speed or direction.
If incoordination is present, the risk of improper bolus delivery is elevated.
The epiglottis, a small flap that covers the opening to the lungs, is vital in
protecting the lungs during the swallowing process. If respiration is not
coordinated with swallowing, aspiration can occur. The risk of aspiration can
also be influenced by an individual’s posture. If a forward head position is
present during the oral or cephalic phase of eating, there is increased risk
of incoordination of the swallowing effort leading to aspiration/respiratory
inefficiency.
Once the food enters the stomach, the substances are further broken down
through a bath in gastric acid. The stomach, a sack like organ, assists in the
process through churning motions. It is the gastric acid that is excreted in
the stomach and the chyme (partly digested food mixed with gastric acid)
that can potentially reflux through the top of the stomach back into the
esophagus. Once there, it can burn the esophageal tissue causing discomfort
for the individual. Positioning plays a role in reflux as gravity can assist in
keeping the gastric acid and chyme properly located within the stomach.
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After leaving the stomach, the chyme continues through the intestinal
track into the small intenstine. It travels from the duodenum to the jejunum
and then into the ileum. At this point, digestion is facilitated through bile,
produced in the liver and stored in the gall bladder. Other enzymes are also
released from the pancreas and the inner lining of the small intestine wall
enter the small intestine to assist in the digestion process. Absorption of the
nutrients can occur in this phase.
As the digested food moves out of the small intestine and into the large
intestine, some of the water and electrolytes are removed from the food.
There are many healthy bacteria that reside in the large intestine that
continue with the digestion process. As food continues through the large
intestine, it moves from the cecum to the ascending colon, across the
abdomen in the transverse colon to the descending colon. It ends its time
in the sigmoid colon. Once it is at this point, the necessary nutrients, water
and electrolytes have been pulled out for the body to use. The waste is then
moved to the rectum. It remains here until it is excreted through the anus.
In order for all these components to work efficiently and safely, the organs
need to be supported with adequate “space” for them to do their work. For
example, if an individual is “slumped” forward with his head and shoulders
in front of his trunk, undue pressure can be placed on his stomach. This can
lead to limited movement when attempting to churn its contents. This then
lengthens the process making it less efficient. If food is not properly chewed
and large pieces are swallowed, the rest of the system has a difficult time
breaking these down. The digestive system was designed to be efficient
with properly chewed food. If large pieces are swallowed, they can remain
in the system for long periods of time. They also might move through the
system without proper digestion, exiting the body before the nutrients can
be absorbed. Since the intestinal track has many feet of tubing, scoliotic
and asymmetrical postures can impact the movement process of the food
through it. Excessive pressure or compression through lack of postural tone
and skeletal asymmetries can cause this. This can lead to poor absorption,
chronic constipation and the feeling of indigestion or fullness. If the “full”
feeling persists, it can impact one’s desire to eat orally, often leading to
poor nutritional intake. Stress/tonal imbalances also impact the digestion
process. Muscle imbalance and tone can slow down the digestion process,
slowing down the movement of the food.
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Posture and Positioning Intervention
To provide optimal alignment for breathing, eating and digestion, an upright
and self supported trunk position is recommended. The head should be
slightly forward with the chin tucked. The spine should be fairly straight
with the pelvis level and under the shoulders. In dealing with individuals
with postural asymmetries, supports and contact are needed to facilitate this
posture without causing undue stress or pressure on the organs of digestion.
1. Barks, Lee. Therapeutic Positioning for Eating and Digestion. The
Exceptional Parent. November, 1996. www.findarticles.com 11/9/2008
2. Clayman C The Respiratory System in The Human Body, Dorling
Kindersley, London 1995
3. Digestion. http://wikipedia.org/wiki/Digestive_system. 11/14/08.
4. The Human Digestive System. www.enchantedlearning.com 11/14/2008.
5. Johnson, DR Introductory Anatomy: Respiratory System http://leeds.ac.uk
6. Maharishi Ayurveda Self Care System. Digestion System. www.mapi.
com 11-12-08.
7. Massery, M If you Can’t Breathe, You Can’t Function, Handouts from
course February 21-23, 2008, Chicago
8. Respiratory System http://encarta.msn/text_761577180_0/Respiratory_
System.html
9. The Respiratory System http://www.nsbri.org/HumanPhysSpace/focus2/
respiratory.html
10. The Respiratory System http://maricopia.edu/faculty
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IC 38. How to Get High Tech Complex Rehab Funded
Kevin Phillips, ATP, CRTS

You can’t get that funded! Have you heard that lately? An entire generation
of participants in the healthcare system…clinicians, suppliers, and clients
have been hoodwinked into believing that complex assistive technology just
can’t get paid for. Clinicians and Suppliers may feel that funding needs to
dictate the evaluation process. As a result, there is a trend to recommend
suboptimal and inadequate solutions because they’re easier to get funded.
Well, it’s just not true. In fact, good funding for high end, functional, and
creative AT solutions is alive and well. This course will review some of
the keys to a successful equipment request, and see several examples of
successful interventions.
The key to successful equipment requests is a back-to-basics process that
includes Evaluation, Needs assessment, Product Trial, and documentation
of need incorporating research based evidence and proof of improved
outcomes. Although there is no industry standard defining a process that
must be followed to assess clients for AT needs, this session will propose
a standard of practice that has proven successful in securing payor
authorization for high tech AT solutions.

That process includes:
1.
2.
3.
4.
5.
6.
7.
8.

Thorough client/caregiver interview to determine goals
Client /Caregiver education of equipment options and features
Team evaluation with presence of Client/Caregiver, Clinian(s), Supplier,
and other professionals as needed.
Trial of mockup system as recommended
Trial integration of proposed system with existing environment, other
AT.
Photo and Video documentation of evaluation
Collaborative documentation of results
Pursue authorization of all requested items.

NOTE: This 1 hour session covers the process to secure payor authorization
for equpment, and due to time constraints will not cover any of the other
factors such as allowables, legislation, etc that may affect funding outcomes.

Kevin Phillips CRTS

kphillips@abilitycenter.com
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IC 39. Getting It Here ASAP: A DME Procurement Model for Acute Rehabilitation
Laura S. Wehrli, DPT, ATP

Craig Hospital is a private, non-profit, specialized rehabilitation hospital near
Denver, Colorado. Craig’s Mission is “To promote optimal health and quality
of life for people affected by spinal cord injury and traumatic brain injury.” A
section of Craig’s Commitment reads, “We will continue to…help patients
and their families achieve their greatest possible levels of independence…
when we assist patients to become independent and productive, it is
in their best interest, as well as the best interest of their employer, the
insurance company, taxpayers, and society as a whole.” One of the ways
that the hospital strives to live up to this Commitment is to provide acute
rehabilitation inpatients with their own required durable medical equipment
(DME) prior to discharge. This is challenging due to national trends toward
shorter lengths of stay and more restricted procurement of DME.
The benefits of providing newly-injured patients with their own properly
fitted DME as soon as possible are numerous and compelling. With an
optimal fit and proper posture while using a mobility device, the risk of skin
breakdown, poor compensatory postures and pain/discomfort are greatly
reduced. “Loaner” or interim wheelchairs are often suboptimal with respect
to positioning, weight, axle adjustability and wheel access. Additionally,
patients using heavy “loaner” wheelchairs are often more dependent with
community mobility or even homebound, which can result in increased fear
and anxiety and decreased reintegration into their community and social
roles.

• A “fleet” of evaluation wheelchairs and bath equipment is kept in-house
for timely trial and optimal prescription; Weekly “wheelchair clinic” for
evaluation of manual wheelchairs is conducted for patients with SCI.
• When submitting DME prescriptions, “piecemealing” of paperwork
is strongly discouraged – prescription, order form, letter of medical
necessity, all signatures and any other required paperwork must be
submitted at one time.
All paperwork is submitted to a specialized equipment coordinator for review
and submission at one time.
All prescription submission, funding and ordering dates are recorded and
tracked for adherence to the established timelines.
Providing patients with the proper equipment requires a team-approach to
the DME procurement process. Good communication, clear expectations
and realistic, yet strict, timelines are essential. In summary, fitting patients
with their own DME as early as possible promotes carryover of mobility
skills learned during their rehab stay and allows them to be as safe, healthy,
independent and productive as possible in their home environment.

Disadvantages to early prescription of DME certainly exist. Newly-injured
patients are often medically and emotionally “fragile” and sometimes
not ready to make such lasting decisions. Of course, patients who are
experiencing rapid neurological changes are not appropriate for “permanent”
DME and frequently utilize rental or loaner equipment until a later time.
Finally, fifty percent of all Craig inpatients – and 63% of spinal cord injured
patients – are discharged to out-of-state residences. Ordering DME from
a vendor far from the patient’s home can create maintenance, repair and
follow-up complications. Each case is considered individually, and the pros
and cons of early ordering through our local vendors are considered by the
entire team as well as the patient and family.
In order to improve Craig Hospital’s ability to provide DME as soon as
possible to rehab inpatients, an interdisciplinary committee analyzed and
consolidated our method for obtaining DME into an efficient, timeline-driven
process involving all accountable departments.
• The current process for DME procurement was outlined in detail
including current timelines.
• Causes of equipment delays were identified – inefficient policies and
procedures, staff delays, communication failures, patients’ medical
status, funding delays, delivery delays, etc.
• New timelines were developed and provided to clinicians, equipment
coordinators, and insurance-approved vendors for distribution to and
close adherence by all involved personnel.
• Preferred vendors were contracted and educated regarding our
patients’ equipment needs and timelines.
• Appropriate “in stock” items were identified to facilitate rapid delivery
of frequently used items.
• A central database was created to facilitate completion of effective
letters of medical necessity in a consistent and timely manner.
• Each patient’s DME funding (coverage, caps, contact numbers) is
outlined on a standard form by their insurance and in-house case
managers and distributed to all team members within the first 1-2
weeks.
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IC 40. Where Does the Time Go? Capturing the Key Steps of Wheeled Mobility Services
James Lenker, PhD, OTR/L, ATP
Stephen Sprigle, PhD, PT

Reimbursement for seating and mobility services, especially those involving
consumers with complex needs, is increasingly difficult to justify to third
party payers. This problem can be partly attributed to the absence of
data regarding the time spent by practitioners and suppliers on the service
delivery process.
This presentation will report on a three-phase project that will develop
and validate a tool designed to capture the time spent by suppliers on
the multiplicity of steps associated with provision of seating & mobility
equipment. Specifically, the tool will facilitate capture of time, activity type,
and key descriptive information about the consumer and provider associated
with each service encounter. The respondent burden for completing the tool
will be less than 1 minute per service encounter.
During Phase I of the study, 50 suppliers will be surveyed to prioritize key
components of seating and wheeled mobility services and the perceived
frequency with which they occur. Based on these data, a prototype 1-page
data collection form will be constructed and pilot tested with four suppliers
during Phase II. The form will be revised in response to pilot feedback.
During Phase III, the beta version of the tool will be field tested with twelve
suppliers, representing four DMEs in two geographic regions. Each will use
the tool for two weeks to summarize all face-to-face encounters, as well
as indirect service events associated with consumers receiving seating
and mobility equipment. Graduate research assistants will accompany the
suppliers on 20% of the data collection days, independently rating each
service event. The tool’s inter-rater reliability will be evaluated by comparing
supplier-reported data with data gathered by research assistants. Supplierreported data will also be compared against time-stamped global positioning
system (GPS) recorded data for their vehicles. The entire supplier-collected
data set will characterize the total time required for key steps in the service
delivery process. Ultimately, this tool will enable clinical researchers to
capture key elements of seating and mobility interventions that can be
associated with long-term outcomes.
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IC 41. To Mould or not to Mould
Simon Hall

Deciding the level of position support required in a seating assessment can
be difficult. Successful prescription of wheelchairs seating components
involves careful measurement and considerations of quality of life. Decisions
on whether to mould or not to mould must be made in the light of functional
issues, appropriate seating position, accommodation for growth, flextion,
continence and behavioural issues such as rocking or arching. The benefits
of a proper moulded system are many, increased comfort and support,
better pressure distribution, improved contouring and increased security
and stability. However factors such as transferring, personal care, transport,
access (width and height), sweating and alternative positioning throughout
the day must be also measured. This paper, based on clinical experience
considers these issues in the light of the World Health Organisation’s
International Classification of Function, Disability and Health in assessing
intervention outcomes at a participation level while considering issues of
body structure and function
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IC 42. Mobility & Positioning Considerations for Lymphedema and Lipedema
Stephanie Tanguay, OTR, ATP

Lymphedema and Lipedema are much more than “excessive swelling
of the lower extremities”. These diagnoses pose significant challenges
for all aspects of mobility and activities of daily living. Gaining a better
understanding of these diagnoses, their progression and treatment can
enhance the success of clinical interventions.

References

Lymphedema is a chronic, deforming, debilitating condition which can
develop as a result of lymphatic abnormalities present from birth (primary
lymphedema) or as a result of acquired obstruction or damage to the
lymphatic system (secondary lymphedema).

3.

Lipedema is thought to be a genetically linked disease which results in
deposits of fatty (adipose) tissue which accumulates in the subcutaneous
layers of the skin. Lipedema is not a disorder of the lymphatic system in the
way that lymphedema is. It is characteristically identified by it’s isolation to
the lower extremities and does not involve the feet. (If lipedema occurs in
the upper extremities, the hands remain unaffected).
With regard to assistive mobility devices, the accommodation of edematous
tissue is a necessity. The dimensions of support surfaces and the use of
positioning components are of crucial importance. Support devices can
negatively impact the distribution of the interstitial fluids in the edematous
tissue. For example, a mobility device with a grossly inadequate seat depth
can force lymphatic fluid to pool in the posterior thigh at the end of the seat
support forming a lymphocele.

1.
2.

4.

Don R Revis Jr., MD Lymphedema Article for emedicine. March, 2008
Celeste Ray, PhD, PT, CLT-LANA Caring for the Bariatric Patient with
Lymphedema and Obesity. Bariatrics Today. 2004, 1.
Gallagher,S.M. Morbid Obesity: a chronic disease with an impact on
wounds and related problems. Ostomy Wound Management. 1997.
June, 43(5): 18-24, 26-27.
Wozniewski,M., Jascinski,R., Pilch,U., Dabrowska,G. Complex Physical
Therapy (CPT) for Lymphoedema of the Limbs. Physiotherapy. 87(5),
252-256.

Guidelines for the Diagnosis, Assessment and Management of Lymphoedema
Published by the Clinical Resource Efficiency Support Team (CREST) under the
Central Medical Advisory Committee for Northern Ireland. February, 2008
(This is a wonderfully organized and well reference publication. I have found
the information quite helpful and have searched out multiple referenced
articles from this document).

The amount of edema which can develop with either of these diagnoses
can make mobility base and seating system prescription very difficult. The
anterior position of the edematous tissue (with the patient in a seated
position, the involved lower extremities and genitalia orient the weight
distribution forward) can result in anterior instability. This is a risk with
prescription of both manual and power wheeled mobility systems for
consumers with lymphedema and lipedema.
Support and positing of the lymphedema and lipedema lower extremities
is the most difficult and the most critical. Contact of the tissue against
any metal components of the mobility device can damage the fragile skin
which is already under significant stress. Elevation of the edematous
lower extremities is often a therapeutic goal for edema management. The
weight of the involved extremities may exceed the structural capacity of
foot support or legrests. Not only the accommodation for weight, but size
appropriate lower extremity supports are required.
Measurement of consumers with lymphedema and lipedema for mobility
devices can be challenging. The shape of tissue, especially in the lower body,
can make it difficult to measure for seat depth, seat width, back support and
lower leg position. Some consumers may find it difficult and/or painful to sit
upright for the evaluation. Male patients may have edema of the genitalia
and can present with a large tissue mass which must be accommodated and
supported for protection.
Lymphorrhea is the seeping of lymph fluid through the skin. This condition
can occur with lymphedema and impedes the use of compression garments
and multilayer bandaging. With regard to the seating & mobility system,
porous fabric covers should be removable and/or easily cleaned. Risk of
fungal infection and cellulites is increased with lymphedema and great care
should be taken to utilize fabrics with moisture barriers to prevent draining
fluids from permeating foam materials.
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IC 43. Rounding Out the Rehab Picture: Finding Missed Opportunities for Postural Care
Stefanie Laurence, BSc. OT, OT Reg.(Ont.)

Shakespeare wrote “To sleep, perchance to dream.” From a therapist’s
perspective, this is assuming that the speaker could relax enough to get
comfortable enough to fall asleep, remain so long enough to reach a dream
state, and not be disturbed by muscle cramping, reflux, sleep apnea, or
getting stuck against a side rail. This state is not easily attainable for many
people with disabilities.
A significant amount of time, effort and funding are invested into postural
support in a mobility base, yet this is not the position that a person spends a
large percentage of their time in. At eight to ten hours a night in bed, a third
to half of a person’s life is spent in bed. The position that a person sleeps
in can either reinforce or oppose their seated posture. In the latter case,
destructive postures can overwhelm any therapy goals of development or
maintenance of functional skills. In addition, where the person is unable to
change their position, the destructive postures can quickly become rigidly
habitualized. Postural care involves protecting the shape of the body in a
straight, comfortable, position, both during the day and at night.

Identification and Management
The initial step in postural care is the identification of risk. This may be
readily apparent based on obvious physical deformity, recommendations for
surgery, difficulty in positioning in seating system or performing physical
care. However, early identification of risk may be more subtle; tendency of
a head to turn to one side, unequal tightness of musculature or inconsistent
posturing. A mat assessment is considered the first step in the prescription
process of a seating system. The information that is gleaned from that
assessment is not only essential for seating, but can be used in the
development of a postural care plan.
An early step in the mat assessment is placing the body in supine on a
firm surface to eliminate the effect of gravity on the spine and negate the
requirement of muscular effort to maintain a seated position. While this is
not the surface that a person sleeps on, it is the opportunity to see not only
what alignment can be achieved, but also how gravity acts on the body, and
how it could be utilized for postural molding.
The second step in the management of postural care is teaching the person
and caregivers about postural care. Once again, this is a step that should
already be present in the seating prescription process. While the mat
assessment is seen as an information gathering session, it is ideally also
the opportunity to convey information as well. This may include describing
the postural symmetries or asymmetries that are identified, and discerning
where and when these are reinforced or countered, and strategies for
correction. It is frequently in this discussion that a person’s night-time
positioning is revealed.
The goals that are set for the seating system can be coupled with goals
for achieving similar midline alignment in other positions, not only in bed,
but also for bathing, toileting, standing and transport. Understanding the
differences between destructive and supported postures and the concept
of postural molding provides the basis for positioning regardless of what
equipment is involved.
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The final step in the management of postural care is the provision of
equipment. Fitting and dispensing equipment needs to be coupled with
instructions on proper positioning in the equipment in order to achieve the
best possible alignment.

Developing a Plan
The concepts of support in seating can easily be translated to positioning
in bed; three point support, hip guides, lateral trunk support, leg troughs
and pressure redistribution, regardless whether the person is positioned in
supine, prone or side lying. Night-time is the ideal time for positioning as
muscle spasms tend to be reduced, there are long periods of time with no
demands on the individual so no overflow of tone, decreased movements or
changes in position and gravity can be used to assist in alignment. At the
same time, careful consideration has to be given to changes that are made
to a person’s sleeping position. Everyone has their own set of circumstances
that enable them to sleep; body posture, routine, and light level, and every
person has a differing tolerance to changes in those factors. For some
people drastic changes result in sleep interference while others easily take
it in stride. Ideally, changes in a person’s sleep position follow a sequence;
supporting a habitual position with the goal of increased comfort, using a
corrected posture for increasing periods of time, and finally increasing the
degree of correction of the posture. Trying to make changes to posture too
quickly or drastically are frequently the greatest reasons that night-time
positioning is not accepted. Skeletal deformities do not develop over days or
weeks, so it is should not be expected that correction can be achieved that
quickly. Just as goals are set for seating interventions so too can goals and
timelines for night-time postural care.
Positioning in bed traditionally involves a variety of pillows, rolled towels,
blanket and stuffed toys. However, there are increasingly more products on
the market to provide reliability of positioning, which is of particular benefit
when multiple caregivers are involved. Commercial products are also often
more able to address issues of pressure and hygiene. Just as proper training
in positioning in a seating system increases the likelihood that greater
postural alignment will be achieved, so to is it necessary to provide training
and documentation for night-time positioning to maximize its potential.
Sleep is a precious commodity both for the person with the disability and
their caregivers. Family members whose sleep is interrupted to respond
to cries of discomfort or the need to reposition during the night bear the
physical and emotional cost of sleep loss. Changes in sleep patterns,
decreased night wakening, increased alertness during the day and easier
physical management, as a result of formalized sleep positioning have been
found to express themselves much sooner than skeletal changes, and have
had significant impact on both the individuals and their caregivers.
Sleep is a precious commodity, and anything that will affect it must be
approached with care. However, interventions that can ultimately improve
sleep and posture during the day can and do have a significant role in the
overall postural care plan of an individual. To sleep, perchance to dream all
night long and wake refreshed, relaxed, with a side bonus of being posturally
aligned – that should be the goal for everyone.
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IC 44. Transitioning through Wheelchair Mobility: Early Childhood through Adolescence
Denise Peischl, BSE

Wheelchair selection during childhood can vary significantly during
the child’s adolescent years. Matching their needs in childhood often
incorporate several variables, including their family transportation abilities,
home environments, as well as school and community activities. This
study reviewed patients with various diagnoses from childhood through
adolescence. We investigated functional independent mobility, both manual
and powered mobility, relative to the type of equipment selected. This talk
highlights Muscular Dystrophy, Osteogenesis Imperfecta, Spina Bifida,
Arthrogryposis, and Cerebral Palsy and the medical necessity for wheelchair
component choices as clients age from early childhood through adolescence
as well as disease progression. This talk will conclude with recommendations
of wheelchair components to carry clients with these diagnoses into
adulthood.

Subjects
Subjects were selected from the patient population seen in the Wheelchair
Clinic at the Alfred I. duPont Hospital for Children in Wilmington DE. All
subjects had received their first wheelchair evaluation with us and remained
in our clinic through adolescents. The diagnoses include Duchenne Muscular
Dystrophy, Osteogenesis Imperfecta, Spina Bifida, Arthrogryposis, and
Cerebral Palsy.

Method
Patients were selected based on their ability to achieve functional
independent mobility throughout their home, school and community. Patient
charts were reviewed beginning with their first evaluation through their
most current evaluation. The five types of disabilities that were selected
represented the majority of patients seen in our seating and mobility
clinic. Most subjects were evaluated for their first wheelchair at the age
of 2 ½. For children with neuromuscular conditions, in particular Duchenne
Muscular Dystrophy, the transition from childhood into adolescents is when
they start to loose muscle strength and begin to loose their ability to walk
independently. This is when the discussion for a mobility system begins.
There first evaluation for a mobility system usually was around the age of 8
years old.
The results of each subjects’ mobility evaluations were tracked. Variables
including, family transportation, school/therapy involvement, and subject
motivation, all played a roll in determining the coarse of achieving success in
independent mobility.

Data Analysis
The deterioration of physical skills for the children diagnosed with
Duchenne muscular dystrophy effects not only their mobility, but also their
psychosocial interaction with their peers. Their awareness of how different
they are from their friends begins to be clear. The image that they are
“different” sometimes prevents us from initially recommending and thus,
acceptance of powered mobility. Reasons why our subjects did not want
a power wheelchair as their first mobility system, even though they would
be more independent and functional, were that they would 1) loose muscle
strength and endurance due to lack of use and 2) a power wheelchair is
more “noticeable” than a manual wheelchair even though they might need
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help getting places. Although this is a common feedback from children and
families with Duchenne muscular dystrophy, the other 4 diagnoses are a bit
different in their approach to mobility. The progression of the disease for the
patients with Duchenne really dictated the transition from manual wheelchair
mobility to power wheelchair mobility. This usually was less than 3 years
before a power wheelchair was needed and by that time these patients were
starting their adolescent years. Weight management and upper extremity
control were two main indicators for change within the powered mobility
system, primarily as it related to power seat functions and electronics.
Subjects with Spina Bifida tended to be between 2-3 years of age when they
received their first seating and mobility evaluation. Because their upper body
strength was functional and their initial therapy goals were geared toward
independence, including transferring into and out of the wheelchair, manual
wheelchair mobility was the usual recommendation and among the type of
wheelchair recommended was the Action Comet. The Action Comet provided
1) low seat to floor heights – important for independent transfers and 2) front
stability – for subjects that use the footboard as a “step” for transfers. No
other manual wheelchair provided these two characteristics as well as the
Comet could provide. As our subjects aged into adolescents, their mobility
choice remained manual wheelchair mobility. The goal for this age was to
have increased efficiency, less weight but just as stable a base for transfers.
The exception to this was when our subject was employed or experienced
severe orthopaedic or medical occurrence – this led to the discussion and
eventual evaluation for powered mobility. Most of our adolescent patients
with Spina Bifida tended to transition to rigid frame wheelchair due to it’s
lighter weight, maneuverability and aesthetics.
Out patients with Osteogenesis Imperfecta were also evaluated for their
first seating and mobility system between the ages of 2-3. Osteogenesis
Imperfecta is a genetic disorder characterized by bones that break easily,
often from little or no apparent cause. Osteogenesis Imperfecta subjects in
our wheelchair clinic, whose charts were reviewed for this paper, were of
the severe type and have short stature. Subjects were non-ambulatory. The
initial recommendation for mobility was a power wheelchair. Often, because
of their short limbs and their brittle bones, pushing a manual wheelchair was
not possible and not effective. Even if they could push a manual wheelchair,
the frequent occurrence of broken bones limited the ability for self-propelling.
Therefore, to become functionally independent, powered mobility would be
the most feasible solution. During adolescents, power seat functions were
the options that were now considered for enhancing or increasing their
functional independent mobility. Other children that are not of the severe
type of Osteogenesis Imperfecta, could successfully self propel. Similar to
our Spina Bifida population, their first choice in a manual wheelchair was an
Action Comet because of it’s stability and low seat to floor height. But more
often, powered mobility is the choice for functional independence.
Arthrogryposis, a rare congenital disorder that causes multiple joint
contractures and can include muscle weakness and fibrosis, have many
subgroups that vary in symptoms. The subjects selected in our study were
all non ambulatory individuals with muscle weakness of varying degrees.
Again, just as in the subjects with Spina Bifida, wheelchair systems were
recommended between the ages of 2-3 years of age. Our subjects had hand,
wrist, elbow and shoulder contractures and were unable to effectively self
propel a manual wheelchair. Again, for functional independence, and to
enhance their cognitive development, powered mobility was recommended in
most all cases. Similarities across the subjects seemed to be the placement
of the joystick. Because of muscle weakness and shoulder and elbow
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contractures, placing the joystick in the center or midline position, lower
than a typically mounted joystick, provided the best placement for success
and control in driving a power wheelchair. Because transfers needed to
be considered, it was necessary to mount the joystick on either a flip down
bracket or a swing away bracket. As these children aged into adolescence,
many would be able to manage a joystick mounted in the typical location,
either on the left or right side of the armrest because of their growth. But
throughout their adolescence, their primary means of mobility remained
a power wheelchair with possible additions of power seat functions. (i.e.
power seat elevator, power tilt in space)
A Cerebal Palsy diagnosis implies non-progressive brain damage that does
not worsen but carries with it orthopaedic difficulties. Knowing that this is
a wide range of children that we see in our wheelchair clinic, we selected
children with quadriplegic pattern Cerebral Palsy that have average or
slightly below average cognitive function. Again, all having the goal of
functional independent mobility. Subjects in this group, because of muscle
weakness, tone involvement, and motor planning issues, all transitioned
along a similar path. During the initial seating and positioning evaluation,
sometimes performed when the child is 18 months of age, it is sometimes
unclear and unknown what the childs mobility potential is. The caregivers are
all still focused on ambulation and not thinking about a wheelchair. This is
why most times the first mobility system was not geared toward independent
mobility. The reasons vary, but mostly are dependent on the “acceptance”
of the family to their childs diagnosis, as well as how much intervention has
taken place relative to therapy, physician involvement, and their support
systems.
Therefore, the first mobility system for these subjects were usually
dependent mobility systems or ones in which the caregiver has full control.
Over the next 2-3 years, as therapy goals are more clearly defined as well
as the mobility goals of the child, focus turns toward indepdendent mobility
either in the form of manual or powered mobility.
Once the mobility status of the patient was more clear, usually around the
age of 4, Powered mobility was usually the recommended solution given their
tone pattern and inability to consistently or effectively self propel. Training in
this group of subjects was longer than in the other previous group secondary
to their motor involvement, drive interface selection, etc.
Other factors that directly impacted the patient’s ability to be functionally
independent in mobility was if they had surgical interventions for their tone,
or surgery to correct orthopaedic conditions. A baclofen pump would reduce
spasticity and enable a patient with high tone, increased control. This would
determine whether they could consider driving with a standard joystick
or an alternate drive interface. Most of the time, though, a patients head
provided the most consistent movements and control and therefore would
operate a “head array system” to drive their power wheelchair. As these
subjects moved into adolescents, changes in orthopaedic conditions as well
as spasticity changed their functional abilities to manage driving a power
wheelchair. Sometimes it would take multiple surgeries, including spinal
fusion surgery, to finally bring their control back to where they were able to
drive again. But as they aged, it was clear, that in order to continue functional
independent mobility, powered mobility offered the best option.
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Discussion
It’s clear that there are similarities across the diagnoses discussed above.
Including the age that a child first experiences independent mobility. The
one common thread between all diagnoses is that the earlier you get a child
into the experience of mobility, their chances of success with independent
mobility are increased. Many variables come into play that sometime
contraindicates mobility, especially powered mobility, at such a young age,
but if the child has the cognitive ability to learn their mobility technique, the
more functional and independent their world will be. Often, mobility system
are thought to supplement therapy; remember, the goal of mobility is to get
from point A to point B in the most effective and efficient means possible.
Mobility does not take the place of therapy – it compliments it. Also, many
times families/caregivers are unable to manage the mobility system, but
that should not always deter you away from doing what is the best means
of independent mobility for the child. If the school system is willing and able
to accommodate the system, there are other alternatives for the family/
caregivers to use.
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IC 45. Supportive Positioning for Infants with compromised respiratory function
Andrina Sabet, PT, ATP
Madalynn Wendland

Infants follow a progression of development as a result of a dynamic
relationship with their physical, social, and emotional environments.
Optimally, this results in the meeting of milestones in the domains of
gross and fine motor, as well as social, cognition and communication. The
timeline of 40 weeks gestational or corrected age through the subsequent
12 months consists of a large array of physiological changes and adaptations
that occur in an infant’s body. These changes are concurrent with the
infant’s developmental progression. For example, the trunk and rib cage
musculoskeletal development is synchronous with changes in respiratory
pattern and function. The infant changes from a diaphragmatic breather with
a triangular shaped rib cage and horizontal alignment of the ribs to a toddler
with a rectangular shaped rib cage with downwardly rotated ribs who is able
to demonstrate a mature breathing pattern. Simultaneously, the previously
stationary infant has progressed to a mobile one who is now upright and
requires constant supervision.
The dynamic relationship of the child’s anatomy, environmental and
physiological demands, skill acquisition, and future development are
complicated when there is an alteration in the physiological function.
These complications are often precipitated by prematurity. The most easily
recognized impairments affect the neuromuscular and musculoskeletal
systems. Often these types of impairments can be visually observed in
the child as alteration of physical structure such as muscle contractures or
scoliosis or of movement patterns such as stiffness in the extremities. Other
systems such as the gastrointestinal or cardiopulmonary systems can have a
substantial effect on the posture of a child in this age group, frequently with
no direct, observable linkage or can be masked as a neuro-muscular problem.
Though many children of premature birth have a multitude of complications in
the gastrointestinal system, many suffer from gastrointestinal reflux disease
or GERD. GERD is typically a result of ineffective function at the lower
esophageal sphincter (LES), creating the potential for stomach contents to
travel superiorly into the esophagus. Dysfunction at the site of the LES can
have negative effects on the respiratory system in either an inflammatory
capacity to upper airway structures or the risk of pulmonary aspiration.
When a child is premature or has other disabilities, the presentation of
the GERD is often worse than in a typically developing infant. Positioning
can be important in this population to minimize discomfort and dysfunction
associated with increased intra-abdominal pressure, the risk for aspiration
and subsequent respiratory complications, and the prevalence of torticollis.
Premature children often have compromised respiratory systems. Effects
of prematurity can be seen structurally with changes to the extra and
intra-thoracic anatomy and/or physiologically with inefficiencies of
respiratory function. Anatomical changes in the upper airway may
include larygnomalacia, or a softening of the cartilage in the larynx or
tracheomalacia, which is weakness in the walls of the trachea. The lower
portion of the respiratory system can be impaired as in bronchopulmonary
dysplasia in which the lung tissue available for air exchange is compromised.
Technological support may be required for infants that cannot meet the
demands of respiration on their own. Positioning can be effective to
minimize mechanical problems of the upper airway as well as to improve
overall oxygenation. Head position, position of the thoracic spine and
shoulder position have been found to influence breathing mechanics in
addition to overall body position in prone versus supine.
As a result of their medical fragility, these children experience a greater
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potential for illness which may result in the need for hospitalization,
decreased mobility, decreased strength and decreased hands on caregiver
interaction. As a result, these infants can be left to “choose” their own
position for part or all of their day. These choices are initially limited by the
small skill set that an infant has to manage their position and this in turn may
be further limited by impairments in the neuromuscular system. Case studies
of hospitalized infants will examine some of the effects of an individualized
positioning program for each child. Objective parameters of heart rate,
respiratory rate, physiological state, and duration of sustained eye contact or
interaction were measured. Comparisons were made to contrast parameters
without the recommended supports in place. The goal of the program is to
determine if individualized positioning for these children results in improved
heart rates, more age appropriate respiratory rates, improved state control,
and improved interaction levels than the levels obtained with minimal generic
positioning supports or no supports at all. Positive changes in these arenas
have the potential to impact developmental progress and medical stability.
One case study example involves a former 24 week preemie at a corrected
age of 2 through 3 months. A review of her systems summarizes the
following findings and potential implications in her positioning. From a
respiratory perspective, she has BPD and chronic lung disease. She has
a tracheotomy secondary to larygnomalacia and subglottic stenosis. In
addition, she has a high supplemental oxygen requirement of 4 liters/min and
has pulmonary edema on chest x-ray. The breathing pattern is diaphragmatic
with evidence of increased work of breathing with retractions. Her cardiac
history is significant for PDA ligation but is otherwise stable. Her gastrointestinal system is complicated by GERD and poor oral intake requiring
continuous nasal-gastric feedings. From a neuromuscular perspective,
her head US was without intraventicular hemorrhage or periventricular
leukomalacia. She has strong multi-beat ankle clonus bilaterally. At this
time her skin is intact but she has a history of open skin breakdown in her
diaper area. When this infant is observed in any unsupported position,
she is severely hyperextended throughout the spine with a right rotation
head preference, and scapular retraction. She is frequently irritable with
an elevated RR in the 70’s to the 100’s. Developmentally, her oral motor
coordination is impaired with feeding and she requires assistance to sustain
her pacifier in her mouth. She has global developmental delay with specific
reduction in her ability to bring hands to midline and to mouth for her age.
A positioning program was initiated with the goals of supporting the
emergence of developmental skills, reducing the hyperextension and
rotational component of her posturing, and providing support for her
diaphragmatic breathing pattern with decreased respiratory effort and rate.
Preliminary data indicates the success of a supportive positioning program
for the goals and criteria of this child. Measured heart rate did not show a
response to supportive positioning which coincides with the evidence that
infants are more respiratory driven without underlying cardiac pathology.
Oxygen saturation fluctuated in the range of 93-100% but was without
correlation with position. Instead, this measurement appeared to more
indicative of a need for suctioning rather than a positional accommodation.
Respiratory rate was successfully reduced in 2/3rds of the trials and at
times by 50% from breath per minute rates in the 90’s to the 40’s and more
frequently from the 80’s to the 60’s. One third of the trials had intermittent
spikes in respiratory rate up to 80 bmp or the low 70’s which was still equal
to or less than the unsupported rate. State control also improved in 2/3rds
of the trials to a quiet alert, active alert or sleepy state. When irritability
did occur in the supported positions, the child was easily and quickly able to
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calm and sustain calm with the assistance of a pacifier. Visual attention had
variability but was consistently poor (less than 5 seconds) when respiratory
rate was greater than 80 breaths per minute. Additional data collection
would be beneficial in these arenas to better demonstrate trends.
The outcomes to date in this first case study demonstrate the ability to
improve biomechanical alignment and developmental skills without further
compromise to a fragile respiratory and gastro-intestinal system balance. In
addition and perhaps most importantly, is the ability to support this child’s
respiratory pattern and decreasing her rate of breathing. This change has
implications towards her medical stability, ability to conserve energy and
gain weight, and eventual ability to transition home. Components that
were important in this individual case include: several positioning optionssupported sidelying, supine, prone and modified upright in infant swing,
tolerance of one position for intervals up to 30 minutes when awake and up
to 2 hours when sleeping, and the ability to transition into a new supported
position when signs of intolerance became evident through irritability or
increased respiratory rate.
Today’s health care environment demands the use of evidence based
practice. As clinicians, it is imperative to utilize objectivity as a strong
component of clinical decision making. In addition, the inclusion of objective
measurement increases the strength of documentation and justification to
third party payers for reimbursement for treatment as well as equipment.
The attempt was made to create case studies that had roots in the science of
positioning while maintaining the flexibility for the art.
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IC 46. Using Advanced Technology to Reduce Seating Acquired Pressure Ulcers
W. Darren Hammond, MPT, CWS

Pressure ulcers occurring from a seated position has always been challenging
for the healthcare team to manage. Various wheelchair cushions made
from different materials have been introduced recently to give clinicians
options when choosing the most appropriate wheelchair cushion. These
healthcare team members choosing these options are very knowledgeable
and experienced in products used; however, small variations in posture and
incorrect utilization of the cushions still contribute to pressure ulcers.
Using an interactive presentation, the presenter will review and discuss
advantages and limitations of advances in seating and positioning
technology. Following the presentation, it will be evident how these
advances will allow the healthcare team to better select the correct
wheelchair cushion and monitor its correct utilization.
The recent advancement of pressure imaging technology no longer
requires clinicians to be limited by the connection to a laptop or desktop
computer. Hand held devices with mobile technology have been developed
to allow a more user friendly mode to conduct seating and positioning
pressure assessments. Tilt and recline have both been utilized separately
to effectively provide a shift in weight distribution during normal sitting
in wheelchairs. Recent changes in advanced technology have begun
to incorporate tilt and recline in conjunction to better affect pressure
distribution versus tilt or recline in isolation.
In addition, a new proximity sensor, which will allow the correct monitoring
and utilization of wheelchair cushions, will be reviewed. If a client is not
using the cushion correctly, this monitor will give feedback to the client,
clinician and/or care giver to warn them something is not correct with their
cushion.
With clinicians utilizing this new technology it will be shown how seating
acquired pressure ulcers can be minimized while allowing individuals to
continue a better quality of life while utilizing their wheelchair.

25 th International Seating Symposium • March 12-14, 2009

219

220

25 th International Seating Symposium • March 12-14, 2009

IC 47. A Lifetime of Care
Cynthia Smith, PT, ATP

In the United States, 9.4% of the non-institutionalized population has a
physical disability……..that is over 26 million people. According to the
National SCI Statistical Center, there are over 255,000 people living in the
US with an SCI (spinal cord injury), with about 12,000 new cases occurring
per year. Forty percent of those are over age 40, and 25% have been injured
for over 20 years. Significant research has been done in the area of aging
with an SCI. It is well-recognized that even in the non-disabled, healthy
population, follow-up care is essential to maintaining good health. In the
disabled population, follow-up care is essential in reducing or preventing
secondary complications. However, there are many barriers to acquiring that
follow-up health care; architectural, attitudinal, finding knowledge based
resources, as well as the increasing problem of funding.
A study of 478 women veterans by Lavela,et al in 2006 revealed that the 115
of those with SCI had received routine medical services such as pap smear,
mammography, dental care, and colon screening less than those without
SCI in the 5 years prior to the screening. They concluded that there was
a decrease in the receipt of any services that required the use of special
equipment, body adjustments, or potential discomfort due to disability. In
focus groups consisting of 45 persons with SCI and their caregivers, PJ
Manns, et al identified physical access as the first and foremost barrier to
their health. Being unable to get into offices, unable to get onto the exam
tables, and unable to access test equipment if they can even get to an
appointment have remained common threads in discussions with those who
have SCI in regards to health care. Even the most basic routine process
of being weighed can be a major barrier. Along with the physical barriers,
come the emotional barriers of attitude created by discomfort with disability.
Finding resources in their communities can be very difficult for those with
SCI, trumped only by funding those resources in most cases. Moreover,
finding resources with knowledge of issues specific to a disability is nearly
impossible. People with disabilities frequently feel they are in the position
of teaching their providers and directing their own care. Admittedly, this
is not a negative position, as long as the information and tools have been
provided and retained. Self-directed care is what we strive to achieve
and therefore education is a major component of all rehab programs. But
readiness to learn can be a major barrier here, as well. Following a lifechanging event such as an SCI, it may be difficult to take in and assimilate all
that is taught. In Canada, where length of stays nearly double that of those
in the US, PJ Manns, et al identified medical issues, shock, and evolving
readiness as barriers to learning in rehab. There is a need for a continuum of
education across the lifetime as that readiness evolves.
EG Collins, et al studied 853 veterans with SCI. The major concerns that
were identified to be addressed with health care providers were muscle
strength and weakness, urinary tract issues, pain, digestion and bowel
issues, and equipment problems. Since these are largely specific to their
disability, it is reasonable to expect they should be addressed by someone
who is somewhat familiar with that disability.
Over the past 30 years, Craig Hospital has developed comprehensive
programs for the planning, organization, and integration of follow-up care for
those with SCI and TBI (traumatic brain injury). For both teams, the process
of the evaluation begins several weeks ahead of the patients’ arrivals.
Funding authorization is initiated about 2-3 months prior. About 2-4 weeks
prior to the evaluation, a needs assessment is completed by a phone call
from an RN. This addresses identifying goals of the patient/caregivers as
well as any medical issues which will require other services, tests, or clinics
to be scheduled. It can also help identify evaluations which need to be
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postponed for medical or personal reasons. From this assessment, needed
services are identified by the interdisciplinary team, initial orders are written,
and appointments are scheduled.
The dedicated Out-Patient (OP) TBI team consists of 2 PTs, 2 OTs, 3
caseworkers and a community integration specialist, and an RN. Evaluations
are scheduled for a one or two week stay which may be done as in-patient
if needed. An interdisciplinary group evaluation is performed with the TBI
physician, the team, and the patient with any involved caregivers on the first
day. Along with a history and physical by the TBI physician and appointments
by other members of the team, frequently an appointment is scheduled with
a speech therapist and an ENT specialist. Because those with TBI tend to be
more local and their treatment needs tend to be more ongoing, this program
is somewhat less formalized than that of the SCI team.
The dedicated OP SCI team has a total staff of 28 FTEs, including 2.2 medical,
8.6 therapy, 8 nursing, 5 Follow-up service, and 4 scheduling/reception. Up
to 23 comprehensive re-evals are scheduled per week. All of those receive
a history and physical, PT, OT, Nursing, Follow-up, GU (including cystoscopy
and renal ultrasound), TRec, and an interdisciplinary conference. Those
scheduled for re-eval are able to receive most diagnostic tests on campus.
Consults can be scheduled with nutritionist, pulmonologist, infectious
disease specialist, gastrointestinal specialist, gynecology, neurosurgery,
dermatology, podiatry, psychology, cardiology, endocrinology, and certified
manual orthopedic therapy. Seating/positioning, hand, wheelchair repair,
van, spasticity, and gait clinics are all available for appointments. Driving
evaluations can be completed, but training usually requires a lengthier stay.
Equipment evaluations and repairs are generally completed during the week,
as well.
Along with dedicated treatment and support staff and space, we have
learned over the years that there are other essentials. On-campus housing,
pre-planning, flexible staffing, and availability of trial equipment are all
necessary to accommodate the compact schedules. Dedicated appointment
slots for tests and clinics are beneficial, as well. As the population we
serve has gotten both larger (in numbers) and older, we have learned that
it is in everyone’s best interest if clients have a primary care physician
as well as their rehab specialist. This allows for management of general
medical issues such as diabetes and heart disease that are not specialties
of rehab physicians as well as oversight of all medications. A copy of all
documentation, with recommendations, is sent to the primary care physician.
Frequently, nurse case managers participate in the interdisciplinary
conference either in person or by conference phone.
Along with the obvious benefit of being able to receive accessible health care
where disability is a known entity, having a planned week which allows all
necessary tests and consults to be scheduled and completed is a tremendous
advantage, especially to those who must travel any distance for that health
care. The ease of communication promoted by a dedicated, interdisciplinary
staff promotes efficiency in documentation of medical necessity for both
services and DME, which improves funding. The psychological benefit of
reconnecting with those who helped get through the struggling times of
initial rehab and recalibrating progress are frequently mentioned as reasons
for returning in satisfaction surveys. Clients appreciate the familiarity with
their disability and the associated issues. Mutual respect and trust develops
and can allow for difficult interventions to become possible on a more
proactive basis. We can educate and assist in making necessary changes on
a readiness basis. And the close, long-term relationships with many clients
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promote staff longevity, which is nearing an average of 20 years in the
Craig OP department. Returning clients allow staff to learn from mistakes
as well as successes, both in the short- and long-term, which significantly
improves our internal, experience-based knowledge. Those newly injured
and going through the struggles of rehab learn from the experiences of those
who have been in their shoes. In addition, our facility has a large volume of
clients returning on a fairly routine basis over a long period of time which
allows significant ease of follow-up for research. This has led to increased
evidence-based knowledge of the aging issues of those with SCI.
As we continue to progress towards an accessible world, we must continue
to educate and fill in the gaps that remain. Education of those with
disabilities and their caregivers and health care providers is the key to
access for all. In an effort to help bridge that gap, the Craig OP department
has recently launched a new Spinal Cord Injury Nurse Advice Line. A nurse
is available from 9-4 Monday through Friday to answer non-emergent
medical questions associated with SCI. Although individualized medical
advice cannot be provided, general information, resources, and educational
materials are provided to those with SCI, their families and caregivers, and
health-care providers.
Effective preventative health care is essential to maintaining active,
productive lives as people age. It is even more essential to those with
disabilities who may already be functioning on the edge. Craig’s dedicated,
comprehensive OP follow-up program is helping to make that feasible for
those with SCI and TBI.

Informational Resources:
Nurse Advice Line --- 800-247-0257
www.craighospital.org
Cindy Smith csmith@craighospital.org
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IC 48. Material Considerations for Wheelchair Frames
Carmen DiGiovine, PhD, ATP, RET
Tina Roesler, PT, MS, ABDA (M)

INTRODUCTION
In the past 25 years, wheelchair design and manufacturing has evolved
to a new level. With the introduction of new materials and sophisticated
manufacturing techniques, manual wheelchair frames are constructed with
materials that have been common in other industries such as aerospace,
automotive, and cycling. As the wheelchair design and manufacturing
process has evolved, a gap has developed between the manufacturing
rationale and the rehabilitation technology professional’s (e.g. Occupational
Therapist, Physical Therapist, Supplier, and Rehabilitation Engineer)
knowledge base for appropriately and consistently utilizing manual
wheelchairs with the new designs. The purpose of this paper is to describe
the current state of wheelchair manufacturing and design as it relates to an
individual’s function while using a manual wheelchair.
Ex tern al
Evi
E vi denc e

Prac ti ti oner
Ex per ti se

In div idu
id u al
E vi denc e

Knowledge Translation

Evidence-based practice is playing an increasing role within the mobility and
seating service delivery process. A key component of EBP is the external
evidence in combination with rehabilitation professional’s experience and
consumer preference 1, 2. In order to increase the availability of external
evidence related to materials utilized in the design of manual wheelchairs,
the benefits and limitations of certain materials are described in terms of
their material properties and their effect on manual wheelchair propulsion.
It is important that rehabilitation professionals understand the design
rationales, and the differences between the multitudes of available choices
within the marketplace. The ability to effectively differentiate manual
wheelchairs will become increasingly important as the role of evidencebased practice and quantitative outcome measures increases in the service
delivery process. The referenced textbooks, peer-reviewed journal articles,
and websites will provide rehabilitation professionals with the information
necessary to make informed clinical decisions, improve the overall service
delivery process, and aid in the development of sound documentation at both
the initial funding stages and during the appeal process, if necessary.

STRENGTH OF MATERIALS AND CLINICAL
RELEVANCE
The mechanical properties of materials play a direct role in the performance
of assistive technology, in general, and manual wheelchair, in particular.
The parameters that typically have the greatest clinical relevance are the
Modulus of Elasticity (aka Young’s modulus), the yield and ultimate strength,
the percent elongation and the strength-to-weight ratio. These parameters,
in combination with the stress-strain diagram for various materials, describe
the various properties of the material. The properties include the following:
stiffness, ductility and brittleness, toughness, and strength. A clinical
understanding of these properties is necessary as part of a comprehensive
conceptual service delivery model (e.g. PHAATE) for integrating the
technology (i.e. the manual wheelchair) with information about the individual
(human), her/his environment, her/his activities and current policy3.

25 th International Seating Symposium • March 12-14, 2009

The parameters and properties are defined as follows4-8.
Stress – Force divided by the initial cross-sectional area.
Strain – elongation of material divided by the initial length.
Stress-Strain Diagram – Plot of the stress versus strain. Plot defines the
modulus of elasticity, the yield strength, the ultimate strength, as well as
other parameters.
Modulus of Elasticity – slope of the stress-strain diagram in the linearly
elastic region.
The modulus of elasticity describes the stiffness (aka springiness) of a
material. The terms “hard” and “soft are used to describe the modulus
of elasticity in relative terms. A “hard” material has a high modulus of
elasticity, whereas a “soft” material has a low modulus of elasticity. In
general, steel is harder than aluminum or titanium.
Strength – the ability of a structure to resist loads.
The yield strength and ultimate strength are important for defining whether
a material is “strong” or “weak”. The yield strength, as opposed to the
ultimate strength, is utilized in most manual wheelchair designs. If the
stresses exceed the yield strength, then plastic deformation will occur (i.e.
the frame will become misshapen). When plastic deformation occurs, the
difference between the yield and ultimate strength allows the individual
using the manual wheelchair and the rehabilitation professionals to
document a potential mismatch between the person, activity, environment
and assistive technology.
Yield Strength – Maximum stress that can be applied without permanent
deformation.
Ultimate Strength – Maximum stress value obtained on a stress-strain
diagram.
Endurance Strength – The stress below which the material will withstand an
almost infinite number of loadings without experiencing failure. Steel and
titanium have well defined endurance limits, while aluminum does not.
Percent Elongation – the total plastic strain at failure. The percent
elongation is the ratio of the overall elongation at failure of the material to
the initial length.
Ductility and Brittleness – The terms “ductile” and “brittle” are antonyms.
A “ductile” material will have a large percent elongation, while a “brittle”
material will have a small percent elongation. An advantage of ductility is
that visible distortions may occur (i.e. misshapen wheelchair frame) prior to
fracture of the material. This information can be utilized in determining the
need for a replacement frame, or the need for a completely new wheelchair.
Strength to weight ratio – The ratio of the material strength to the overall
weight of the material for a given application. The strength to weight ratio
is based on yield strength or ultimate strength, depending on the application.
A larger ratio indicates that less material is necessary to meet the allowable
stress design criteria. Typically, the strength to weight ratio will be based on
the yield strength for ductile materials, such as those that are typically used
in manual wheelchair frame design.

Design Considerations
Stiffness – ability of a structure to resist changes in shape. A stiff wheelchair
(high modulus of elasticity) may be a useful feature, specifically in sporting
events such as tennis and basketball, as it allows the individual to be
“one with the road”, and improves responsiveness. However, a very stiff
wheelchair frame will pass the majority of shocks and vibrations to the
individual, therefore it may not be a good wheelchair for long-term use.
Dampening – ability of a structure to absorb vibrations and shocks. Materials
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with large dampening properties may be useful in absorbing vibrations and
shocks.
Fatigue – the gradual deterioration of a material which is subjected to
repeated loads. Surface defects (e.g. roughness, scratches) and notches
reduce the fatigues strength of a material.
Corrosion - the deterioration of a material or its properties because of its
reaction with the environment. Corrosion can cause a significant reduction in
the fatigue strength (aka endurance strength), , by as much as a 90 percent.
Galling – rubbing of mating surfaces. Similar to corrosion, galling can cause a
significant reduction in the fatigue strength (aka endurance strength), by as
much as a 90 percent.

MATERIAL PROPERTIES
The primary materials utilized in manual wheelchair frame design are steel,
aluminum alloys, titanium alloys, and composites8. Table 1 lists typical
properties for steel, aluminum alloy and titanium alloy. Low-carbon and
medium carbon steel are utilized for low-end standard wheelchairs, while
low-alloy steels (e.g. chromium-molybdenum), aluminum alloys, titanium
alloys, and carbon-fiber composite materials are utilized for lightweight,
ultralight and specialized (e.g. tilt frames, sports) wheelchairs.
TABLE 1: Typical properties for steel, aluminum alloy, and titanium alloy.
Low-carbon Medium –
Steela
carbon Steela

Chromium Molybdenum Steela,c

Aluminum
Alloy a

Titanium Alloy a,b

G10250

G10450

G41300

6061-T6

TI-3AL- TI-6AL2.5V
4V

Density, ρ (lb/ in )

0.284

0.284

0.284

0.0975

0.162

0.162

Modulus of
Elasticity, E (Mpsi)

29.7

29.7

29.7

10.0

15

15

Ultimate Strength,
Su (ksi)

60-103

80-182

81-179

45

100

144

Yield Strength, Sy
(ksi)

40-90

50-162

46-161

39.9

85

Percent Elongation

----

-----

22%-11%d

17%-12% d 20%

14%

Yield Strength to
Weight Ratio

141-317

176-570

162-567

409

827

3

525

134

NOTE: AISI-SAE XXXX == UNS GXXXX0 for the carbon and alloy steels listed in
this table. The Unified Number s System (UNS) was developed through a joint
effort of the ASTM and the SAE.
a – Obtained from the 26th Edition of the Machinery’s Handbook 5
b - annealed
c – also known as chromemoly or chromoly Steel. This is a low-alloy steel.
d – as the ultimate strength increases the percent elongation decreases for a
given material
The carbon steels are general-purpose steels that are utilized for structural
shapes and machine screws. The medium carbon steels are harder and
are stronger than low-carbon steels. As a class, the low and medium
carbon steels are considered good for normal machining (e.g. lathe, mill,
press) operations. The low-alloy steels, specifically Chromoly steel, have
increased strength and toughness, and are more resistant to corrosion than
plain carbon steels. Originally, the carbon steels and chromoly steels were
primarily developed for the automotive industry, whereas the aluminum
alloys and titanium alloys were originally developed in the aerospace
industries. Today, all have taken appropriate positions within the automotive,
aerospace, medical and rehabilitation industries depending on the application
and the desired properties. The aluminum alloy most typically utilized in
the wheelchair industry is 6061-T6. In general, aluminum alloys are light in
weight compared with steel, can be easily fabricated, are available in a wide
range of sizes, shapes, and forms, and resists weathering and corrosion.
Aluminum can be readily machined and can be joined using riveting, welding,
brazing, or mechanical fasteners. 6061 aluminum is one of the most versatile
of the heat-treatable alloys. Titanium alloys are light in weight compared
with steel and aluminum alloys (i.e. high strength to weight ratio) and has a
high resistance to corrosion. However, it is more difficult to machine and join
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titanium than aluminum and steel. Finally, graphite-epoxy based composites
have higher strength-to-weight ratios than the steels, aluminum alloys and
titanium alloys, however the strength is typically limited to a single direction
in the material and the structures are very difficult to work with when
machining or joining. Though carbon fiber has been successfully utilized in
some applications, the full potential for carbon fiber composites has not been
realized.

SUMMARY
As the utilization of a diverse group of materials for structural components
increases, the rationale for selecting one material over another must be
clearly delineated in order to meet the functional goals of the individual
using the wheelchair. In general the titanium alloys produce the lightest
weight wheelchair possible, given their high strength-to-weight ratio. This
is consistent with the clinical practice guideline entitled, “Preservation of
Upper Limb Function Following Spinal Cord Injury”9. Furthermore, titanium
has the highest resistance to corrosion, which may be critical in outdoor
applications. However, other factors must be considered such as personal
preference, price and overall stiffness. Based on the high strength-toweight ratio and the low modulus of elasticity, the frame may not be stiff
enough for all individuals, as the wheelchair frame may flex too much
when encountering obstaclses (e.g curbs and transitions). In that case, the
aluminum alloys or low-alloy steels should be considered. From the viewpoint
of the rehabilitation professional, it is critical to consider all components
of the PHAATE model when selecting the most appropriate frame for an
individual, and justifying the selection. Given, the diversity of frames and
frame configurations, the material properties will provide an initial basis for
selecting a wheelchair, but it is critical to allow the individual to try out the
wheelchair in order for the to decide on the most appropriate stiffness and
feel.
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IC 49. What It Means To Be a Successful RTS in Today’s Industry
Kevin Gouy, BA, ATP
Eric Grieb, OTR, ATP

It may be unpopular to talk about the increasingly restrictive funding
environment in today’s industry but it has become a catalyst that is forcing
change on a faster rate than anything this industry has ever seen. More
than ever the RTS holds a position to either help improve the health of their
company or doom it. Success will be based on their decision to either stand
up and help lead or pretend business is as usual. Being a successful RTS
requires competencies in 5 areas; 1) technological, 2) communicative, 3)
clinical, 4) intrapersonal skills and 5) acumen for running a healthy company.
The CRTS, ATS or ATP working as supplier certainly have a role that is
recognized in the seating and mobility prescriptive process as both valid and
essential to the overall outcome of the aforementioned process. However
the role of the RTS continues to evolve and change, appropriately, with the
evolution of the field of applied assistive technology and with the inevitable
changes in applicable funding.
The role of the RTS must be clearly defined if we are going to be able to
differentiate the “Successful RTS” from the rest. Literature review in this
area reveals surprisingly little with regard to this role or its necessary subset
of skills. The NRRTS Standards of Practice offers a fairly good general
definition of the Rehabilitation Technology Supplier and the various service
and delivery models in which he may be called upon to serve the consumer.
“These models, some of which may employ a multidisciplinary approach,
include: medical, educational, vocational rehab/employment, independent
living and consumer/customer.
NRRTS lists the following areas as necessary for the RTS to “gain and exhibit
a basic working knowledge” for the purpose of being able to provide and or
apply enabling technology:
• Gross musculoskeletal anatomy; Normal and abnormal neurodevelopment;
Neuromuscular abnormalities; Disabling conditions and disease processes;
Secondary complications to long term disability; Biomechanical principles,
concepts and applications.
Expanding on this list of skills is appropriate when describing the role of the
successful RTS in today’s market. We include the following categories in the
skill subset of anyone hoping to be truly successful in all aspects of this role:
1) Clinical/Evaluative Skills
• Knowledge of not only anatomical / neurological structure and function but
also a reasonably in depth view of how abnormalities in these systems will
impact the human technology interface.
• A working knowledge of major principles in the study of Physics and
Kinesiology and the ability to functionally apply these principles when
assisting in the prescription and delivery of mobility products.
• The ability to assess or understand cognitive, social and or emotional
issues which could impact the consumer’s ability to utilize or accept the
provided technology. The capacity to respond accordingly to identifiable
issues.
• Environmental evaluation skills with regard to access. A brief
understanding of architectural and or structural principles as they relate to
questions of home modification. (As always, knowing when to appropriately
refer such questions and to whom.)
2) Mechanical Skills
• The ability to comprehend and apply basic biomechanical principles for the
purpose of optimizing efficiency of mobility.
• The ability to understand the physical workings of various equipment and
it’s components for the purpose of being able to safely adjust for proper fit,
modify for function or diagnose for repair.
3) Electronic/ Computer Skills
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• The ability to mate the severely involved clients needs with appropriate
electronic interfaces as well as the ability to integrate various interfaces
with overall electronic systems.
• The ability to understand various aspects of programming parameters and
how they may impact a particular consumer.
• Be able to navigate the basic computer programs and web functions
that are needed for communication in today’s business environments in a
relatively efficient manner
4) Interpersonal Skills
• The ability to both listen and hear information which culminates from a
variety of contributing sources. Integrating all information and opinions
assisting in coming to a consensus which most benefits the consumer.
• The ability to clearly and concisely communicate on an appropriate level.
Contributing opinions; observations and recommendations in a nonthreatening and constructive manner.
• Perception-The ability to accurately assess a client or caregivers
subjective willingness to accept and integrate prescribed equipment and or
modifications.
• The “can’t we all just get along” component; the quality in an individual
that promotes trust and positive relations with therapists, consumers and
caregiver. This is essential to any team AT or otherwise.
5) Acumen for running a healthy Rehab company.
• Having a clear understanding of the day to day operations of the business.
Understanding why things are done the way they are done is the critical first
step to helping a company improve and grow. It is not acceptable to state
that things are done a certain way because that’s how they have always
been done.
• Being responsible and organized in regards to inventory. In my opinion, one
of the simplest yet overlooked aspects of business in the rehab world.
• Understanding and maintaining healthy financials to maintain operations.
If the only financial number you are looking at is your end of month revenue
total or commissions check it’s time to enlighten yourself on some other
company financials.
• Communication and understanding of, the often times conflicting wants,
needs and tendencies between sales and operations. It’s not just a problem
in the rehab world. It exists in every industry so there are plenty of examples
to take from.
• Knowing what a quality order is. There is more to it than product selection.
If the RTS fails to meet the necessary criteria which we have outlined in this
presentation he /she will fail in his chosen role. This will have a cascading
effect ultimately resulting in an increasingly restrictive atmosphere with
regard to accessing appropriate technologies. Implications of this type of
failure are as follows:
• The business for which he/she works will fail to meet adequate profitability
standards and consequently be forced to adapt by employing any or all of the
following strategies:
• Adopting inferior quality standards.
• Employing “cheaper” less experienced people throughout the process.
• Utilizing equipment formularies that stress only the bottom line vs client’s
individual need.
• Integrating cheaper service and delivery models i.e. no in home service
or evaluation. Employing non skilled “delivery” personnel vs. providing
skilled set up. Possibly utilizing the dreaded internet/Television drop and run
strategies.
• Going out of business.
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• The skilled therapist with a specialty in mobility will lose the RTS they have
come to rely on and trust as a valued resource with regard to equipment
specific knowledge; current funding issues etc. and potentially have the
resource replaced with an unskilled salesman or order taker. The less
experienced therapist will lose a potentially valuable mentor in the field of
seating and mobility.
• The consumer will lose necessary technical and functional support as a
direct result of losing a member of the AT team. Note that often times the
RTS is the only community based professional on the mobility team and
therefore often times the most accessible to the consumer.
• The consumer is denied access to appropriate and reliable equipment
and services as Rehab Providers and skilled RTSs are replaced by low end
mobility stores and sales people.
In summary, it is extremely important to understand that business in today’s
rehab industry is not business as usual. We have an opportunity before us to
help lead through change for a better rehab industry in the future but it will
require everyone’s participation. To be a successful RTS in today’s industry
means taking an interdisciplinary approach to how one does business and
interacts with the customer and AT Team as well as colleagues and the
company that employees him or her. Following our 5 competencies will lead
to a healthier rehab industry and is a key in measuring the success of being
an RTS. Only when this happens will we as RTSs and an industry, be able to
better serve those we became RTSs for in the first place.
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IC50. Seating and Mobility Solutions for Bariatric Customers
Jane Fontein, OT (M)
Stephanie Tanguay, OTR, ATP (M)

Rehabilitation professionals worldwide are challenged to maximize function
with basic daily activity and seating & mobility needs for many consumers
who have obesity, whether as a primary or as a secondary diagnosis. Finding
appropriate equipment to meet the requirements of bariatric rehab clients
can be difficult. While more commercially manufactured cushions, back
supports, manual and powered mobility devices are available today than
ever before, properly measuring the client and configuration the equipment is
necessary to achieve successful results.
The first step to providing appropriate equipment is to complete a thorough
evaluation. This should start with an accurate history including a weight
history. The assessment team should determine recent weight loss or gain
and if that can be attributed to illness, medications or surgical intervention.
Also, an accurate current weight is critical. This can be difficult for some
morbidly obese consumers who may not have access to a scale which can
measure their weight. Some clinicians have used 2 scales, one under each
foot and combined the total weights. For patients who are unable to stand
unsupported, there are scales designed with platforms for wheelchairs to be
rolled up onto, allowing the weight to be measured. The same chair is then
weighed without the client and the chair weight can be deducted from the
combined total. Unfortunately, many of the platform scales are only large
enough to hold an 18” wide or 20” wide manual wheelchair. There are some
patient transfer/lift systems which have scale options, a smart option for
facilities to consider.
Measurement of the patient is the next vital component to the prescription
process. Depending on the consumers’ diagnosis and endurance, this may
require 2-3 people to safely and accurately complete this. It is important
to measure the client in a sitting position on a firm planar surface. This will
assure the most accurate dimensions. Avoid measuring anyone in bed or in
a sofa or “easy chair” as the soft surfaces accommodate tissue making it
difficult to account for as wheelchair specifications are selected. Ideal for
this activity is a height adjustable therapy mat; the height adjustment allows
femur support on the table surface while the feet can be in contact with the
floor. An adjustable height table also makes sit-to-stand transfer assessment
safer.
Clinicians who are experienced in evaluation & prescription for seating and
mobility are certainly familiar with the typical body measurements which are
taken. Some additional measurements can enhance the prescription process
and make equipment configuration more effective.
Gluteal depth and height – Excessive adipose tissue in the gluteal region can
prevent obese consumers from sitting with adequate spinal support which
can contribute to incidence of back pain for this population. Measurement
from the evaluation support surface to the top of the gluteal tissue can help
determine the height at which a back support surface is mounted, perhaps
allowing some of the redundant tissue to stay below the back support and
posterior of the back canes. Obviously, seat cushion thickness must also
be taken into account with this approach. The depth of excessive gluteal
tissue, measured in the lateral view as the difference from the popliteal
to the posterior aspect of the gluteal tissue and from the popliteal to the
posterior aspect of the trunk above the gluteal shelf, should be considered in
the specification of the seat pan/cushion depth. The orientation of the back
support may require adjustable depth of the back canes or adjustable depth
of the back support mounting hardware, so measuring popliteal to posterior
trunk can determine those needs.
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Several different bariatric body types are described by Michael Dionne in
his book Among Giants; Courageous Stories of Those Who Are Obese and
Those Who Serve Them. Each of these body shapes distributes weight
differently; so much so that, if not considered, the equipment selection could
be completely non-functional for the consumer. Abdominal obesity (described
commonly as the apple shape) has the primary excessive weight distribution
in the belly area; more anterior, which can lead to more anterior instability of
the wheelchair. This forward instability can be problematic for many manual
wheelchair bases as well as some mid-wheel and front-wheel drive power
bases.
The other complication for patients with abdominal obesity is the effect this
type of weight distribution has on their seated posture. The mass of adipose
tissue can prevent the consumer from sitting completely upright. Evaluation
of the clients’ tolerance for seat to back angle is very important for the “apple
type” weight distribution, both for comfort, respiration and function. A chair
and/or back support which allows adjustment to open (recline) the back angle
may be the answer. Some consumers’ hip flexion may be limited and/or their
abdominal tissue may exert pressure on their femurs forcing their upper legs
into a more abducted posture. This in turn can make the use of footrests on a
wheelchair very difficult; the lateral aspect of the knees or lower legs may be
in constant pressure against the footrest hangers.
Gluteal/femoral obesity is described as the pear shape. These patients carry
most of their adipose tissue below their waist and above their knees. It is
important to note if the distribution of adipose tissue is more medially or
laterally distributed. Excessive medial femoral tissue will prevent the femurs
from achieving a neutral alignment in sitting. Excessive lateral femoral
tissue can require larger seat widths for accommodation, a necessity which
can have a negative consequence for footrest and armrest position as well
as trunk/back support. Lower extremity supports are usually attached at
the front of the side frames of a wheelchair which means the foot plates
are spaced out to the width of the chair. Clinicians should note orientation
of the feet when evaluating for mobility devices. There are some options
or modifications which can bring the foot supports closer to the midline or
bridge the span between the plates. This can accommodate feet which may
come to the center, a common issue for clients with adipose femoral tissue.
While excessive gluteal tissue can prevent the consumer from sitting in
contact with the back support surface (as described above), it can also keep
the patients’ center of gravity more forward in relation to the mobility base,
promoting anterior instability and limiting effective manual chair propulsion.
Bariatric clients with a forward center of gravity can place more weight on
the front casters of the wheelchair which limits the forward movement and
turning of the chair.
Bariatric consumers who require/utilize wheeled mobility devices would
benefit from optimal performance from their equipment, just like any other
person who utilizes a wheelchair. The key to maximizing the function and
performance of any manual or power wheelchair is the distribution of weight
in relation to the chair’s drive (propulsion) wheels. The consumer’s weight
distribution will affect the center of gravity and ultimately the wheelchairs
overall performance.
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Many manual chairs have a non-adjustable rear axle integrated with the
rear frame & back post component of the chair. Obese consumers whose
excessive adipose tissue in the posterior gluteal area and/or the posterior
trunk can struggle with propulsion of a manual wheelchair due to their
anterior position away from the rear wheels. This rear wheel position also
lends to less weight being placed over the rear wheel and too much on the
front castors, which leads to poor mobility of the chair. There are some
manual wheelchairs designed with the needs of bariatric consumers in mind.
More adjustable rear wheel placement can help, as well having the castors
further forward, in other words a forward wheelbase to accommodate for the
forward center of gravity of the bariatric client, thus providing better mobility
of the wheelchair.
This same weight distribution issue is a factor with power wheelchairs. It is
important to consider the clients weight distribution in relation to the drive
wheels (especially with so many power bases having mid-wheel or centerwheel drive) as well as the length of the wheelbase for anterior stability.
Short wheelbases with suspension stabilizers in the front can compress with
excessive anterior weight loads, pitching the system forward – especially
with navigation down inclines. A power sliding seat which can move the
seat system posterior in order to distribute weight over the drive wheels
can enhance the chairs performance. In the forward position, it can make
transfers safer by allowing the feet to reach the floor in-front of the casters
or anti-tip wheels.
Prescribing appropriate mobility bases for bariatric consumers is not simply
a matter of getting the width right. Certainly there are many more options
available for obese consumers, both manual and power wheelchairs as well
as seat support surfaces and back supports. Taking the time to carefully
evaluate and measure the client and problem solve some of the challenging
aspects can assure more successful outcomes and greater consumer
satisfaction.
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IC 51. The Challenge of Using Outcome Measures in Special Seating
Clare Wright, MClinRes, BSc (Hons) OT (M)

Introduction

Goal Attainment Scaling (GAS)

As clinicians who are skilled in special seating assessment processes, we
use our assessment findings to prescribe the most suitable seating system
for each individual. However, with an increasing requirement to demonstrate
equipment effectiveness and value for money to funding agencies, it is
important that our interventions also include evaluation strategies to
demonstrate changes and outcomes achieved. This means we must learn
to define our intervention in quantifiable ways and identify the outcomes to
which it contributes.

Outcome measures

First used in the late 1960’s to evaluate the outcome of mental health
treatment, Goal Attainment Scaling (GAS) broadly involves the setting of
individual goals (GAS literature confusingly refer to these as objectives)
based on issues that will be the focus of treatment, selecting indicators for
each goal, and specifying the expected level of outcome for each goal3 . As
with many clinical interventions, measuring the impact of special seating
means recording a change in function, comfort, or ease of use as a result
of using the special seating. GAS makes room for the inherent variance in
individuals but relies on our clinical skills to work with the client and carers
to identify the specific issues that the seating system will address for each
person.

Kendall describes an outcome measure as “a measure of change, the
difference from one point in time (usually before an intervention) to another
point in time (usually following an intervention)” 1.

Participants will have the opportunity to review and discuss the benefits
and limitations of the GAS in relation to their own experiences, and practice
setting goals, indicators and specifying expected outcomes.

McDowell asserts that outcome measures “should be standardised, with
explicit instructions for administration and scoring” 2.
These definitions imply that we have to be able to recognize and document
the specific starting point with our clients, use tools which allow repeated
measures and are sensitive to small changes, and be able to interpret the
results of a re-test to understand any outcomes. This process fundamentally
relies on our ability to set appropriate goals and objectives with our clients
and/or families, and measure progress against these, where possible using a
standardized measure.
This, of course, would be the ideal situation. However, the field of special
seating is known for its complexity. There is wide variation in our client
presentations and hence subsequent seating configurations, a range of
functional goals, and differing environments in which seating systems are
used. Often too, our clinical goals may be less important to our clients than
their functional and/or social goals.
There are many outcome measures available for use nowadays. However
their application to seating systems for clients with complex physical and/or
cognitive disabilities can be limited. Some may be norm-referenced, and may
lead to a rapid “ceiling effect” because the steps are too large to register
the incremental improvements made by clients with complex disabilities.
Some criterion-referenced outcome measures rely on interview-style
administration, again making them impractical for this complex client group.

Outcome measures practical workshop
This instructional session will look at two standardised measures and one
non-standardised measure of demonstrating effectiveness in seating. Using
teaching, discussion, and practical examples, we will review Goal Attainment
Scaling (GAS), Psychosocial Impact of Assistive Devices Scale (PIADS)
and the Leckey case history format as alternative possibilities of showing
outcomes in special seating provision. Participants will gain an increased
understanding of these tools, and the knowledge of when and how to apply
them to their own clients.
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Psychosocial Impact of Assistive Devices Scale
(PIADS)
This tool was first published in 1996, and was revised in 2003. The PIADS
is a 26-item, self-report questionnaire designed to assess the effects of an
assistive device on functional independence, well-being, and quality of life
4. There is also the ability to understand any issues around acceptance and/
or abandonment of equipment. Applicable to a wide range of individuals
including children over 10 years old, carers on behalf of their family member/
client, and equally valid as a pre-prescription indicator of the expected
outcomes of using an assistive device, the PIADS can add a new layer of
understanding about many of the quality of life issues that are traditionally
difficult to measure.
Participants will have the opportunity to review and discuss the pros
and cons of the PIADS in relation to their own experiences, completing a
questionnaire on behalf of a client known to them.

Leckey Case History Programme
Developed by Leckey in 2007 in response to requests from clinicians about
the effectiveness of new products, this non-standardised tool is designed
to assist clinicians record their intervention in a systematic and logical way.
Compatible with standardised outcome measures, or usable on its own,
the Leckey Case History Programme encourages clinicians to think clearly
about goal and objective setting, in order to demonstrate effectiveness of
interventions.
Participants will have the opportunity to review and discuss the benefits and
limitations of the Leckey Case History Programme in relation to their own
clinical experiences.
Take away materials and where relevant, supporting research literature will
be provided for all outcome measures discussed, allowing participants to
further practice using these tools in their own clinical environment.
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IC 52. Who’s Afraid of Tenders and Competitive Bidding?
Vanessa Siegel
Bart vander Heyden, PT

This presentation will provide an overview of the provision of seating and
mobility equipment in Norway, Denmark and the US. The impact on the
selection and prescription process will be demonstrated on the manual
wheelchair ,wheelchair seating and custom seating system categories for
each model.. This will then be followed by a discussion of the strength
and weaknesses of each service delivery model and the lessons learned
to deliver equipment within these systems. In closing we will try to project
some of these experiences onto the changing reimbursement landscape
created by the new Medicare policies.
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IC 53. Clinical Application of Wheelchair Electronics: Drive Controls and Beyond...
Jay Brislin, MSPT (M)

Objectives

Abstract

••

Wheelchair users are beginning to shift their priorities about what features
of the wheelchair are most important to them. Clients are rating comfort,
independent position change, and functional access before mobility
as being most important to them when selecting a wheelchair. The
wheelchair industry has harnessed the newfound capabilities of wheelchair
electronics to provide not only advanced customized programming for the
user but also integrate Assistive Technologies to provide individuals with
the capability of interacting with their environment and achieve maximal
independence.   These capabilities now require the evaluator to consider a
plethora of options when matching the equipment to the user. The decision
goes beyond the seating system, base configuration, power seating,
and drive controls to consider the integration of Electronic Aids to Daily
Living (EADL’s) such as TV’s, DVD, Radio, CD player, and IR phones and
Mouse emulation for computer access. These systems have traditionally
only been available via computer or independent systems and can be quite
costly. When using an alternative drive control, these technologies can
now be controlled via the wheelchair electronics via IR technology and
Bluetooth. X-10 technology can also be integrated giving the user control
over lights and appliances such as a fan. Other devices controlled by Radio
Frequency (RF) can be converted to IR to work through the system as well.

••
••

Participants will be able to discuss 3 key programming features that
have direct clinical application to the use of power positioning for
pressure management and function.
Participants will be able to discuss 3 key programming features that
have direct clinical application to the use of power positioning for
pressure management and function.
Participants will be able to name the Assistive Technologies that can be
interfaced into the wheelchair electronics and how they operate.
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New programming capabilities provides greater customization of the
input control device. Alternative drive controls are “plug and play” giving
us the ability to easily evaluate multiple drive controls. Other features
can help increase consistency with effective pressure management by
programming reminders as well as programming power seat functions.
Menu navigation can be simplified to accommodate for cognitive and visual
impairments. Some systems can display pictures that can be used as a basic
communication device.   Speech Generating Devices can be interfaced to
work through the wheelchair electronics. These features will be highlighted
with case studies. There will be discussion as to the advantages and
disadvantages of using integrated systems. Future technology integration
will be discussed.    
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IC 54. Implementation of Clinical Practice Guidelines into an Acute Rehab Setting
Laura McClure, MPT

The use of clinical practice guidelines (CPG) has become very popular in
today’s healthcare environment, however; successful implementation of the
guidelines into a clinical practice setting is a very difficult task to accomplish.
This presentation will specifically focus on the implementation of the CPG:
Preservation of Upper Limb Function following Spinal Cord Injury developed
by the Paralyzed Veterans of America [1] and the lessons learned when the
guideline were implemented into an acute care hospital in Pittsburgh, PA as
part of a randomized clinical trial (RCT).

Use of Clinical Practice Guidelines
A CPG is defined as “ systematically developed statements to assist
practitioners and patients in making decisions about appropriate healthcare
in specific circumstances.[2]” Healthcare organizations and insurance
companies support the use and development CPG as a method to improve
patient care[3]. Unfortunately, effective utilization of CPG is not simple.
Research has shown that distribution of guidelines without additional
implementation efforts is not effective in changing clinical practice.[4]
Structured strategies of implementation are needed to make a change in
clinical care.[5]

Evaluation of Clinical Practice Guidelines
Currently, a RCT is being conduced at the University of Pittsburgh to evaluate
the effectiveness of the CPG: Preservation of Upper Limb Function Following
Spinal Cord Injury. This specific guideline was developed to educate clinicians
who work with individuals with SCI about the key concepts of prevention of
upper limb pain and preservation of upper limb function. In this trial, one
group of subjects is receiving therapy services from an occupational therapist
(OT) and physical therapist (PT) that have been educated on the CPG through
a variety a methods. The control group is receiving the standard of care OT
and PT. The purpose of the study is to determine if strict implementation of
the guidelines makes a significant difference in the performance of transfers
and wheelchair propulsion, the presence of upper extremity pain, community
integration and quality of life.

Strategies for Success
During the planning phase of the RCT, literature reviews were conducted to
evaluate past successful implementation of clinical practice guidelines into
an acute rehabilitation setting.
The method of implementation of guidelines is a very important factor in how
well clinicians will learn and retain information. Single-strategy approaches
(using only one form of instruction) are not related to improvement of
clinician and patient adherence to CPG .[5] In contrast, multi-faceted
approaches of education were found to be the most effective strategies.
Some of the most effective multi-faceted approaches include identification
of specific barriers to guideline implementation, use of detailed education
materials[6], and multi-media forms of education including visits by outside
experts to present the clinical information associated with the guidelines and
advocate for change[5].
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Identification of barriers is comprised of assessing the clinician’s environment
to determine what is preventing him/her from utilizing a guideline to the full
extent. Such barriers usually consist of time constraints, work overload and
lack of financial backing.[7]
The format of the educational materials is another key item that can have
a substantial impact on the success of a guideline. Michie and Johnston
(2004) found that 67% of clinicians followed guidelines that were concise
and well written compared to only 36% of clinicians who followed guidelines
that were vague and open to interpretation.[6] In general, the more specific
a guideline can be, the more likely it will be successful.[8]
Finally, the use of multiple forms of educational is a key concept. Reliance
on one method of education has not been successful.[9, 10] Use of printed
materials, web based materials, multi-media and education by experts in the
field have been found to be successful.

Guideline Implementation Protocol
In preparation for the study, original materials were developed to educate
both clinicians and patients on the CPG. Utilization of a multi-faceted
implementation strategy served as the basis of the protocol.
Identification of barriers: The largest barrier associated with the GPG:
Preservation of Upper Limb Function is that the information is presented in
a 36 page booklet. Reading a 36 page booklet can be a daunting task for a
clinician with a full patient load. To overcome this barrier, the format of the
guideline was modified. The guideline was broken down into educational
modules. The modules were grouped by areas of education and re-formatted
into a clinically friendly version. In total, seven modules were created. Within
each module, specific tasks defined by the CPG were identified. For each
task, performance criteria were identified in an attempt to help the clinician
determine if the patient had a firm grasp on the information being presented.
The CPG was also divided in many different forms including charts and flow
sheets to assist clinicians who respond to different learning techniques.
Detailed Education Materials: Very specific and non-ambiguous statements
have been found to be the best understood and remembered.[11] When
developing the clinician and patient educational materials, the guidelines
were re-written as much as possible into specific statements in which the
least amount of alternative interpretation was possible. Language used in
the materials was specific to the intended user’s level of education.
Multi-Media Education: Using only printed educational materials has been
shown to be a poor method of educating health care providers.[12, 13] A
combination of methods is utilized in this study. A web-site was developed
that attempts to incorporate many learning styles and educational formats.
The clinician and patient educational materials are posted on the website.
The clinician has the option to print these materials to be used during his/
her session or work with them on the website. Because the patient does not
have access to the website, the clinicians are instructed to print the materials
for the patients. A video displaying the proper way to perform a transfer
and wheelchair propulsion was developed and is posted on the website. In
addition, these videos are burned on DVDs for the patients to take home. A
quiz was developed to assess the amount of information the clinician has
learned is also available on the website.
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Lessons Learned
While implementing the CPG: Preservation of Upper Limb Function, several
important lessons were learned.
1.

2.
3.

Guidelines do not have all the answers. Despite how detailed the CPG
appears to be, there were several instances when unique situations
arouse in which the guideline did not provide an answer. Experts in the
field need to be consulted to determine the most appropriate action.
Best practices are not always financed. Despite the written guidelines
insurance companies were still unwilling to provide the equipment
necessary to achieve the goals of the guidelines.
Clinicians loose interest. In the beginning the clinical staff was very
interested in the guidelines, but after several months the novelty of the
idea wore off and standard practice resumed. Frequent reminders are
necessary to keep people aware of the guidelines.
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IC 55. Show Me the Money
Ginny Paleg, DScPT
Lois Brown, MPT,ATP (M)

Wheeled seating and mobility clinicians
are facing challenges on multiple fronts in
today’s healthcare climate. Not only do we
need to write a successful letter of medical
necessity to obtain insurance approval for
the equipment, but in order to maintain
the financial viability of their specialty
clinics and services, clinicians are having to
become more efficient and streamlined in
their evaluation and documentation process.
This needs to be balanced with the amount
and quality of the detail in order to obtain
successful authorization for the equipment.
This process requires several variables,
including a proficient evaluation process,
mentally prioritizing the subjective and
objective data from the client, being able to
quickly synthesize the information to identify
the product parameters, which ultimately
leads to the best match of equipment for
the client. Research resource materials are
proving to be held in high regard by many
of the funding sources and at minimum,
using consistent justification language
and functional objectives will help ensure
approval. Case study presentations will be
utilized in order to demonstrate the concepts
discussed above.

Learning Objectives:
1. Participants will be able to list 4 essential
elements of a mat eval that will be included
in the letter of medical necessity
2. Participants will be able to produce their
own customized shell/template to write
LMNs that reflect the uniqueness of their
setting
3. Participants will know at least 3 people
to contact for help when their request for
funding has been denied to assist in the
appeals process
4. Participants will be able to find 3
alternative funding sources in their
community

HELPFUL STUFF
http://www.rehabpub.com/issues/articles/2007- 01_04.asp
STATE SPECIFIC
http://www.familyvoicesco.org/hp/forms/WritingtheL
etterofMedicalNecessityor.pdf
http://www.dati.org/funding/ lmnsampleALL.htm
http://www.phlp.org/Website/Provider/mednec.asp
http://vopa.virginia.gov/Publications/AT%20Publicati
ons/AT%20Manual%20Text%2010 02.doc
RESNA POSITION PAPERS
http://www.easystand.com/PDFs/Resna_position_o
n_wheelchair_standers.pdf
http://www.rstce.pitt.edu/RSTCE_Resources/Resna
_position_on_seat%20elevation.pdf
http://www.rstce.pitt.edu/RSTCE_Resources/Resna
_position_on_Peds_wheelchair_Users.pdf
http://www.rstce.pitt.edu/RSTCE_Resources/Resna
_Position_on_Tilt_Recline_Elevat_Legrest.pdf
COMPANY SPECIFIC
http://www.rifton.com/resources/lettersofmedicalnee
d/index.html
http://www.snugseat.com/Admin/Public/DWSDo wnl
oad.aspx?File=Files%2FFiler%2FMedical+Necessit
y%2FLetters_of_Medical_Necessity_NEW.pdf.
http://www.med.umich.edu/homecare/wheelchair/do
c/sample_lmn_alternative_seating.doc
ht tp://www.columbiamedical.com/files/Letter%20of
%20Medical%20Necessity.pdf
http://www.easystand.com/downloads/index.cfm?pd
fCategoryID=27
http://www.permobilusa.com/USA/Support1/docume
ntsreferences -std/?epslanguage=en
WEBINARS
www.easystand.com/ginny

www.i nvacare.com
http://www.rstce.pitt.edu/RSTCE_Seminar/RSTCE_
Seminars_6_16_07.html

25 th International Seating Symposium • March 12-14, 2009

Article on how to get Power Chairs funded
LMN for Colorado
LMN for Delaware
LMN for Pennsylvania
LMN for Virginia

RESNA positional paper on standing
wheelchairs
RESNA Position on the Application of Seat
Elevating Devices for Wheelchair Use rs
RESNA Position on the Application of Power
Wheelchairs for Pediatric Users
RESNA Position on the Application of Tilt,
Recline, and Elevating Leg rests for
Wheelchairs

-

Sample letters for Rifton Products
Sample letters for Snug Seat Products

Sample letters for Leckey Advance Seat
Fill in the blank template for Columbia
products
LMN’s for standers from Easystand and
ROM chart
Permobil funding guide

Free webinars (2) and info on passive
standing incl. lots of research studies
summarized
Funding resources
Advocating for Advanced Seating Solutions
focus on Wheelchair Standers & Seat
Elevator (Cost $39)

-
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IC 56. Medical, Therapeutic, Orthotic, and Surgical Interventions Addressing Alignment and Muscle
Imbalance for Children with Cerebral Palsy -a Brief
Theresa Clancy, PT
Shubhra Mukherjee, MD
Jessica Pedersen, MBA, OTR/L, ATP
Deborah Geebler-Spira, MD

Classification and Assessment Scales

Nutrition

The interdisciplinary team at RIC works under the direction of the physiatrist.
This one-hour session will provide an overview of various interventions
available for children with cerebral palsy which are used to address
alignment or muscle imbalance. The team uses clinical assessment tools that
incorporate aspects of cerebral palsy that affect functional ability.

Nutrition is a major concern for children with severe cerebral palsy.
Adequate caloric intake is essential for development. Key factors that affect
in adequate caloric intake include poor suck/swallow, poor GI motility,
gastroesophageal reflux, and difficulty positioning the child for feeding. A
gastostomy may be indicated to promote increased caloric intake. Seating
system fit, especially if a molded system is being considered is affected by
weight and may need to be monitored more frequently. Studies have shown
improvement in quality of life with ensuring adequate nutrition in children
with CP. Spasticity and irritability can also improve, which may improve
success with seating.

One classification tool used at RIC which provides a framework for
habilitation and rehabilitation goals is the Gross Motor Function
Classification Survey (GMFCS) developed by the Canchild group at McMaster
University in Hamilton, Ontario, Canada. (Palisano) The GMFCS is a five-level
classification system that provides a sense of gross motor impairment level.
The International Classification of Functioning, Disability, and Health (ICFDH)
was adopted by the World Health Organization (WHO) in 2001. Concepts of
activities and participation are highlighted in the WHO-ICF. Some studies
have shown that the GMFCS does correlate to activity and participation
levels also.
The Functional Mobility Scale (FMS) was developed at the Hugh Williamson
Gait Laboratory in Australia. It is a six level ordinal grading system which
provides an outcome measure which assess functional mobility at three
distances (5, 50, 500 meters). Rating 6 is “independent on all surfaces”.
Rating 1 is “uses wheelchair”. It can be used to assess interventions such as
therapy, medication, or surgery.
The Modified Ashworth scale measures spastic muscle hyperactivity by
determining how much ease or resistance occurs to rapid stretch. It uses a
0-4 scale with 0 being, no increase in muscle tone to 4 being rigidity. The
Tardieu scale measure the joint angle between slow passive stretch to fast
passive stretch. The R2 assesses the response to very slow ranging of the
joint so that spasticity is not elicited. The R1 measures the joint angle where
the muscle shows sudden resistance or “catch” responding to a quick stretch.
This angle of measurement is critical as it is often the angle of function.

True Limitations (spasticity vs contracture)
The findings of the Tardieu can tell the clinician if there is a true limitation
(contracture) or if muscle imbalance/tone is inhibiting full ROM. If R2 is
significantly greater that R1, injections of botox might be the recommended
intervention initially. If R1 and R2 are very close, interventions would include
procedures on the soft tissue, joint capsule, or bone.

Bone Health
Both health is another area that needs to be considered. Osteoporosis or
osteopenia are frequent co-morbidities for children with cerebral palsy. Poor
bone health may lead to fractures, subluxation, dislocation, poor alignment,
pain and discomfort, resulting in decreased optimal upright positioning.

Pharmaceutical Interventions
Medications play a very important role in the control of spasticity.
Determining the specific medication and means of administration can be a
key to successful outcomes. Oral medications include Baclofen, Tizanidine,
and Dantrium, for general spasticity management. Phenol and Botox provide
an opportunity to focus on specific muscles due to the ability to inject the
medication where needed. Intrathecal Baclofen provides continuous infusion
through a programmable delivery system, and provides most effect in the
lower extremities.

Alignment, Positioning, and Orthotics
Alignment is a critical factor affecting orthopedic growth. Bones grow along
lines of stress. Poor alignment can negatively impact the joints causing
pain and decreased functional movement. Consistent poor alignment will
lead to contractures and boney deformity. Therapeutic intervention, proper
positioning through equipment, and orthotics can assist in promoting
function, decreasing the severity of deformity, and increasing tolerance of a
desired position. Daytime and night-time positioning must be considered.
AFOs- AFOs can position the feet in a position for weight bearing. They
can also control tone even when the goal is not standing or walking. They
improve position in the wheelchair, and reduce torsional deformities.
They can prevent pressure sores on the feet in later life, by maintaining
plantigrade position.
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TLSOs- provide circumferential positioning that can be used in and out of the
wheelchair. Cutouts for breathing can enhance excursion of the diaphragm.
The Galeazzi sign indicates that one hip is dislocated, or significantly
subluxed out of the socket. Thigh positioning options may help to counteract
an adduction tendency, but needs to stabilize the pelvis and the femur.
To prevent developing a painful hip, orthopedic surgical consultation is
recommended when this is seen.
Wrist and hand splints may be considered to improve positioning for joystick
access in power chairs.
Knee immobilizers may be considered at night to prevent knee flexion
contractures from occurring. Standers may also help this.

Surgical Interventions
Surgical intervention may occur after consultation with the orthopedic
surgeon, physiatrist, therapist, family, and child. It varies from soft tissue
lengthening to boney work. Procedures can include adductor myotomies,
heelcord lengthening, hamstring lengthening, derotation , spinal fusion, hip
reconstruction, foot tendon transfers etc.
As contractures become a larger component, medications and positioning
devices may be less effective, indicating a need for surgery. Earlier surgery
may be indicated to preserve and promote proper development of the hip
joints.

Functional Outcomes
The goal is to work with the children and families to provide clinical
intervention that carries over to the home and environment. Promoting
good positioning which enhances orthopedic development and function
while allowing for comfort is a major goal. Out comes include measures for
mobility, care and comfort, equipment tolerance and use.
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IC 57. Challenges of Seating for Children & Adolescents with CP & Dystonia
Karen M. Kangas, OTR/L, ATP

Creating seating systems which support true function and postural control
for children with cerebral palsy is challenging. Understanding how having
dystonia rather than thinking a child is exhibiting strong extensor tone, is
critical to providing seating which can work as the child ages. I am sharing
here my own clinical observations, as I have learned about these in my
extensive personal clinical practice. I would hope that the descriptions
I share be used by other clinicians as we all work to better support
independent control in the children we serve.
Dystonia does co-exist with spasticity, but also exists in isolation. Its surges
of power, its underlying postural reactions are not simple and not simply the
hypertonicity associated with spasticity or athetosis. However, dystonia is
frequently not diagnosed, yet its clinical features are quite distinctive and
it poses challenges that are unique to these specific characteristics. The
patterns of movement can be ipsilateral, contralateral, and in combinations
of postures, e.g. upper extremity internally rotated at shoulder, elbow
extended, wrist dropped and rotated, full arm in extension, while opposite
lower extremity’s hip is internally rotated, yet flexed and knee and foot
flexed. Inadvertent distal touch can “set off” this surge of tone. When the
tone is surging, if an adult attempts to “stop” or interrupt the movement,
it appears to become stronger, with an additional “surge” and with real
“resistance” to a change.
Individuals with dystonia, also frequently demonstrate a repetitive movement
which occurs upon resting or intention. This could be a single digit tapping,
or it could be an entire extremity “banging.” This repetitive movement in
rhythmic in nature, and involuntary.
Individuals with dystonia upon rest, can demonstrate completely natural
postures. They can open a hand, and grasp at times, rest with their legs
crossed, and their hands open and on their lap, they can at any given
moment, look like an individual with normal tone.
Individuals with dystonia can also accidentally distally grasp or bang, and
not be able to release, e.g. grasp a nearby adult’s shirt, and not be able to
release the grasp. Or upon attempting to stand, one leg begins tapping
almost banging.

These children actually prefer “restraints.” They feel their bodies are out of
their control, and they don’t want them to be so powerful. They often cannot
be fed or handled by new people, and are often best handled by even only
one of their parents, or a particular caregiver. When observing the child with
this “special” someone, the child is truly relaxed and not anxious, as the adult
is very able at managing the child in an ordered, routine fashion, usually with
side approaches. From all the literature I try and read it is felt that dystonia
and its pathology reside primarily in the basal ganglia, (similar to where
Parkinson’s is too.) This may give us clues as to how to assist this children.
In fact, many of these children when up and in supported walkers, have
difficulty initiating a movement, or stopping a movement, or exhibit a quality
of “stiffness” in their gait.
First, identifying these children is critical. Then, developing seating and
activity that supports their ability to weight bear is critical. Yet, when in
unfamiliar environments or with unfamiliar people, the children also need
very judicious strapping, that is, external restraints that have been tried, and
can be used in very specific situations.

Please note:

This paper could be a chapter, and I am working on that chapter in an
upcoming book. Today I will share these beginning traits and characteristics
of dystonia, and some seating challenges I have been able to face with the
children. I don’t list all of them here, because these really are unique to each
child. However, I hope that if interest is peaked, that you will stay in contact
with me.
A great internet resource for reading up on “Dystonia” that I have found
constantly useful is the Worldwide Education and Awareness for Movement
Disorders” (www.wemove.org) I would strongly encourage you to visit
this site. It does not tell you how to “seat” someone, but rather is quite
informative in assisting the understanding of the characteristics of dystonia.

Dystonia is increased tone that appears in surges. These “surges” are
exhibited in very specific patterns of movement, and in sequences of
movement. The sequences remain the same in each individual, but they vary
greatly from individual to individual. Also, an individual may have several
“sequences.”
Sensory processing is different, and resting and active postures are
dramatically different. What’s really unique, however, is that the surge of
tone can be dramatically altered with a true weight shift, to include true
weight bearing, particularly at the pelvis. This “handling” technique is rarely
able to be utilized, because these children are in seating systems with a
great deal of external controls.
The surges of tone, can happen upon anticipation, when seating is not weight
bearing, like going through a doorway, or when an adult approaches. They
can also be assisted and dramatically reduced by decreasing any “surprise”
in approach. This can occur by the simple use of always quietly, simply and
very specifically approaching the child, describing first each movement the
adult will make, and then counting to three before making it. This slowing
down of the approach, as well as the counting evokes a “cognitive” control
that assists the child automatically.
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IC 58. Souping Up the Geriatric Wheelchair User
Alfred S Lee, MA, PTA

Objectives
1. Explain how the geriatric wheelchair user can benefit from advanced
wheelchair technology
2. Compare the similarity and differences of the wheelchair needs between
the geriatric and SCI user
3. Discuss techniques to avoid overwhelming the new geriatric user.
Published research and expert opinions on manual wheelchairs typically
indicates that an ultralight weight wheelchair represents best practice.
Ultralight wheelchairs are easier to propel and maneuver. Modern materials
are lightweight, durable and responsive. A customized configuration provides
a comfortable and modifiable system for changing needs.
Many manual wheelchair recommendations are specific to the spinal cord
injury (SCI) population. The Paralyzed Veterans Association clinical practice
guideline, Preservation of Upper Limb Function Following Spinal Cord Injury
has become a respected source for best practice guidelines surrounding
wheelchair provision. It is common to see individuals with SCI using
recommend advanced wheelchair technologies to optimize function while
addressing risks associated with UE compromise such as carpal tunnel
syndrome, rotator cuff tears and tendonitis.
The geriatric population represents another large segment of wheelchair
users who are at high risk for many of the same symptoms, but often do
not receive the same level of technology. Older individuals often receive
standard folding manual wheelchairs, which are heavy, minimally adjustable
and difficult to maneuver. These are chairs designed for temporary use. A
common scenario is a geriatric patient is admitted to the hospital for acute
medical issues where they are issued a standard wheelchair because of
decreased ability to walk, have become a fall risk or simply to improve upright
sitting tolerance. The circumstances for physical improvements require an
extended period of rehabilitation or convalesce and conditions that were
initially acute become chronic and patients are often unable to return to
their prior level of function. They are transferred to an assisted care facility
and (they) become dependent on others for mobility needs in part because
they are unable to independently utilize the provided wheelchair with their
physical abilities. A wheel chair initially provided for temporary use has now
transitioned into long term use in personal homes, assisted care and skilled
nursing facilities. These chairs were generally never fitted for the individual,
but purchased in bulk. The standard mass ordered chairs often give
inadequate seating support and over time may induce additional orthopedic
problems.

when compared to the configuration of a SCI user. Age related functional
limitations must be considered. The geriatric patient may need more postural
support, pressure reduction and comfort interventions than a younger,
more active SCI patient. Finally, while many SCI patients embrace modern
technology, the geriatric patient can be overwhelmed by the dizzying array of
equipment choices, options and the complexities of their operation.
The geriatric wheel chair user population is a group with less homogenous
needs and challenges than the SCI population. There can be greater degrees
of competing seating priorities and less room to “split the difference”. The
first choice chair may not have the adjustability or options necessary to
meet the specific individual needs. Sometimes wheel chairs can be further
custom modified through a manufacturer’s special order department. Almost
all manufacturers have a “specials” list of common or previously approved
request but new individual requests are possible too. Additional avenues
to meet specific custom needs are aftermarket parts companies and local
machining shops which can fabricate custom parts unavailable from the
original manufacturer.
The provision of ultralight wheelchairs for the geriatric patient has many
benefits for the user, family and the healthcare professional. Ultralight
wheelchairs are lighter weight, more rigid and durable and are available in
both rigid frame and folding versions. When compared to a standard manual
wheel chair some of the benefits are greater ease of propulsion, less wasted
energy during propulsion, greater product longevity, less frequent repairs,
and easier transportability. Rigid frames chairs offer the lightest weight
possible and compelling arguments can be made to consider this chair
technology for the geriatric user.
When considering ultralight wheelchair technology, be cognizant of the
weight of the chair with accessories and cushion. Wheelchair weights are
typically listed by a 16x16 frame with certain minimum accessories. It is
important to be mindful of the impact of the weight accessories and cushions
to the overall weight of the chair. While the chair may be lightweight it is
easy to defeat the benefits with the inclusion of additional accessories.
Careful prioritizing must be made and avoid “throwing in the kitchen sink”
approach.
With careful considerations the use of ultralight wheelchairs in the geriatric
population can be of great benefit to the patient. Potentially it can make once
marginal wheelchair users into successful self propellers on a modest basis
or more. This session will provide an overview of the unique challenges in
working with the geriatric population and propose specific approaches and
solutions that can lead to successful outcomes and better mobility for the
individual.

When comparing geriatric wheelchair users to SCI wheel chair users
there are notable similarities and differences. Both patient populations
share common challenges such as community mobility difficulties; varying
degrees of independence loss and increased risk for UE overuse injuries.
However geriatric users may have more complex medical situations and
less compensatory strategies available from a training and rehabilitation
perspective.
While best practice recommendations designed for the SCI patient are
applicable to the geriatric population they are not interchangeable to the
geriatric user. Many considerations are necessary to accommodate the
geriatric wheelchair user from a clinical, technological and social perspective.
The configuration for a geriatric user is generally more conservative
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Closing Session: Living with Technology
Elaine Trefler, MEd, OTR/L, FAOTA, ATP
Susan Johnson Taylor, OTR/L
Charles T. Price, MD
Lori Warren
Michele Gunn, ATS, CRTS
Faye Warren, BFA
Tammy Folks, OTR

Faye and her family have lived with assistive technology all her life. Because
of her athetosis she has used seating, wheeled mobility, augmentative
communication, computer and other technologies from a very young age. This
presentation will provide a brief glimpse into the good, the bad and the ugly
for Faye and her family in relation to her technology use.

Title: The Early Years
Lori: Parent

The “Early Years” of helping Faye to meet her potential were filled with
extreme challenges for me as the parent of a child with severe quadraparesis
cerebral palsy. Our family’s move to Memphis was filled with many positives
that transformed Faye’s life through emerging technologies that became
available just in time. This part of the presentation will discuss the specific
technologies that allowed Faye to experience full academic inclusion and
become an independent adult. The conclusion will address how I stayed
involved as Faye’s advocate and how that role must continue to change over
time.

Susan and Elaine: Occupational Therapists

Faye came to the University of Tennessee, Memphis in an umbrella stroller
when she was about 5 years old. The early years saw the provision of
an upright seating system, independent mobility device, augmentative
communication systems and a computer access system. These complimented
the home modifications and school accommodations. Faye and her family
willingly tried it all and decided what worked and when. In spite of all the
attention to her posture, it continued to deteriorate over time leading to a
surgical intervention some years after she relocated to Orlando.

Cathy George

Seating, positioning, and powered mobility are about
connection and control. The same is true of communication.
Faye is an outstanding communicator. Cathy George is a
speech language pathologist and has been a close family
friend for over 21 years. She shares her perspective on how
it “takes a village” of friends, family, teachers,
medical and technical support staff to make socially rich
connections and reach a confident level of independent
control.

Contact Information
••
••
••
••
••
••
••

Lori Warren, Parent Advocate
loriwarren1128@yahoo.com
Faye Warren, Disability Awareness & Education Consultant
warrenfaye@yahoo.com
Michelle Gun,
mgunn@brownings.net
Susan Johnson Taylor
staylor@ric.org
Elaine Trefler
etrefler@mac.com
Dr. C. Price
charles.price@orhs.org
Cathy George
catherine.george@ocps.net

Dr. Price: Surgeon.

Faye presented with the fact that scoliosis can’t be prevented by braces or
seating adaptations. Soft TLSOs and good wheelchairs and can aid sitting
and posture, but the spine is too deep in the body to be affected. This
presentation will discuss the role of surgical management in seating and
functional improvement for children with neuromuscular scoliosis. Bracing
and types of surgical interventions will be presented and discussed.

Michelle: RTS

I have had the extreme privilege of working with Faye for the
past few years. My component of this presentation will go into detail the
lengthy evaluation process that occurred during the prescription of her
existing mobility base and seating system. I will summarize goals set and
items trialed. I will also review some about the changes that have been made
in the couple of years post delivery.
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Creatively Generating a Sustainable Template for Technology Transfer
Authors: Kaneswaran, K., Gowran, R.J,

The Power Wheelchair service delivery system is complex, and there are
multifaceted and often competing stakeholder influences that affect the
outcomes of service provision. Stakeholders include service users and
families, therapists, service providers, mobility suppliers, manufacturers,
purchasers and policy markers. An extensive range of wheelchair mobility
products is available in the market place, but their designs lack the crucial
influence of a meticulous end user requirements analysis.
An important factor in the rehabilitation of people with motor impairments
is the provision of assistive technology systems that enhance independence
by facilitating powered mobility. In cases of severe motor impairment, a
human-machine interface (HMI) must be carefully selected and adapted
to make efficient use of whatever movements remain under the voluntary
control of the user. Many users’ needs change over time, for example due
to degenerative condition (e.g. Multiple Sclerosis, Parkinson’s Disease).
Unfortunately, even in systems that have been carefully adapted to make
best use of an individual user’s abilities, this often leads to usability
problems.
With this in mind, the novel application of an existing technology, capacitive
based proximity sensing, is currently being investigated by the R&D
Department of Computer and Electronic Engineering, University of Limerick,
Ireland, which will allow persons with limited mobility, strength or dexterity,
the ability to control and navigate an electric powered wheelchair. The
design encompasses many of the principles adopted in Universal Design
[1] in that it is flexible in use - accommodating a wide range of individuals,
equitable in use - marketable to people with diverse abilities, uses a simple
and intuitive interface making it easy to understand and requires low physical
effort.

the chair. The technology can be applied to create many proximity based
assistive devices such as head control systems. Capacitance based sensing
technology allows for a wide range of flexible materials to be used as the
sensing element therefore improving the overall aesthetics of the device as
seen with devices such as the IPOD Touch. Realising the capabilities of this
technology will quickly allow for the replacement of mechanical switches
in current technology with reliable, longer lasting, more intuitive capacitive
based buttons and interfaces.
Through co-ordination with the Department of Occupational Therapy,
Limerick, Ireland rigorous clinical trials are envisaged on users with varying
mobility conditions in order to evaluate the device functionality, usability,
accessibility and overall level of acceptance. After final changes are made
to the prototype and successful assessment of the device, the technology
will be transferred to a third party assistive device customisation specialist,
Smile Rehab Ltd, UK for commercialisation and marketing, so that the device
will finally reach its intended audience.
The advantages of designing such a device in a research based environment
are clearly evident. The device is designed through synergistic matching
of capabilities to needs, regularly overlooked by major assistive device
manufacturers. Therapists, service users and families more willingly
work with research institutions as end goals are the same removing
manufacturer’s bias. A dramatic reduction in cost for user and health
departments due to design, test and validation all carried out using research
facilities and funding.
Through the process of working with relevant stakeholders a sustainable
template has been developed for further commercialisation of research
based assistive device products which address the social, economical and
environmental needs of the end user:
• Social: User centre approach, customisation for the user, reducing
		 manufacturing bias, involving key stakeholders.
• Economic: Reducing production cost through rigorous design and testing
		 stages, using clinical trials in a meaningful way
• Environment: clinical trials to ensure appropriate application of technology,
		 adopting the principle of universal design, reduce the level of abandonment.

Figure 1 : PCB Touchpad
A user centre design approach was adopted and with minimal input from
therapists/service providers, problems with current market solutions [2]
[3] were addressed. Capacitive based technology is now main-stream and
can be found in everyday portable devices such as MP3 players and mobile
phones therefore the technology is already being widely used as is possibly
by many powered wheelchair users. A small device was prototyped, figure
1, consisting of a PCB capacitive sensing touchpad, which monitors the
user’s finger movements over a small area, 23mm x 23mm, and interfaced
to a Cruiser plus wheelchair platform using a DX RJM module supplied by
Dynamic Ltd, UK. The device can detect millimetre movement of the user’s
finger using a touch or touch-less based fashion requiring minimum strength
to operate. A unique feature not applicable to other touchpad designs is that
a small metal rod or nib can be attached to any anatomical site of the body
of which the user has greater control and used with the touchpad to drive
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The Impact of Powered Mobility on Quality of Life: Qualitative Thematic analysis
Autors: McFeely, G. and Gowran, R.J.

Research has found that powered wheelchairs have a positive impact on
users’ quality of life. A number of papers show that users’ quality of life
is impacted on by independent mobility, community participation, health,
wellbeing and engagement in occupation. However, relatively little research
exists in the occupational therapy literature and in particular there is a
notable lack of evidence in Ireland. This poster presents the findings of
qualitative research exploring the impact of powered mobility on users’
quality of life in an Irish context. It is a subcomponent of a larger threepart multi-method study. Full ethical approval was given to carry out this
work. Participant recruitment was accessed anonymously from a voluntary
organisation database.
Eight participants of varying ages and conditions were interviewed by
two researchers using in-depth semi-structured interviews which were
chosen because they provide an opportunity for the researcher to hear
the participant talk about a particular aspect of their life or experience
(Willig 2001). Permission was sought to employ an adapted version of
the semi-structured interview schedule used in Evans’ (2000) study.
The current author analysed the transcripts using thematic analysis. This
phenomenological approach using thematic analysis was utilised to interpret
the qualitative data. Phenomenology aims to gain a rich understanding of an
individual’s lived experience (Finlay 2006).
The findings indicate that powered wheelchairs have a significant impact on
users’ sense of independence. Three thematic categories were identified and
an example of participants’ said are given (psydnonmes are used)
1. ‘quality of life’ - Under the umbrella thematic category of quality of life,
three sub themes were identified. Finding note positive benefits to carers
such as reduction in physical strain, reduced dependence of wheelchair user
(e.g. being able to be left alone) and increase in companionship (being able to
walk alongside the wheelchair user).
‘independence/freedom’ Jim noted the feeling of dependence in a manual
wheelchair.
“I was pushed every place. I couldn’t go no place, you know? There was
always somebody like my shadow behind me”.
‘mental health’ Having ‘legs’ to mobilise was linked with the need expressed
by participants to get out to maintain their mental health. Colette expressed
this dimension very cogently:
“I need to get out, by having that I might get some quality of life…You get
into the powered one and you go off for an hour and you’ve a bit of air on your
face…I have to get out because I know I get too depressed”.
impact on others’ All participants commented on the freedom given to their
family/friends when they could mobilise independently. They felt much less
of a burden.
“I can be left on my own in the house; I can go in and out of the front door
myself. The powered chair meant less work for my wife” (Peter).
2. ‘the impact of the environment’ All participants described the inseparable
relationship between the use of a powered wheelchair and the need for an
accessible environment. They commented on how the physical environmental
infrastructures can support or hinder their independence.
Mark stressed the need for accessibility:
“I mean if you live in a city there is no sense in having an electric wheelchair
if you couldn’t get off the pavement, if you couldn’t get in to shops, if you
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couldn’t get anywhere. The two go together even nowadays you go places and
you find steps, you find hotels with toilets that are completely inaccessible.
You find bedrooms, which they think they call them disabled bedrooms but
they are not”.
3. ‘the up and downside of technology’
The wonders of modern technology is recognised, however the susceptibility
of powered mobility to break down impacts negatively on users found
independent lifestyle. Response time to users’ requests for technical support
appears inadequate and results in users being forced to return to a dependent
role while awaiting response from an overstretched and under-funded service.
This theme emerged from all participants’ data. For example Mark clearly
noted the benefits of modern technology.
“Modern day technology like electric wheelchairs has given the life back
to millions of people. It’s given the life back and given the independence to
everybody, especially those who haven’t got the power to use a manual chair”.
Conversely, Peter commented that he has become very religious since
acquiring a powered wheelchair. He prays every day before he goes out that
his wheelchair does not break down as he has had bad experiences while out
of his home when his battery has run out of power:
“I went out the front door, went out about fifty yards and the chair was dead.
It just stopped. I found out afterwards the battery was gone. One of my
neighbours came out and he pushed me back home. I was being pushed, it
was absolutely terrifying. I had absolutely no control over the chair. I was
being pushed; it was back to square one”.
Participant in this study identify key areas the require all stakeholder in
the provision of powered mobility to take note of and actively review their
position in service provision and consider how they would address some of the
significant issues that are raised. Powered mobility provides independence
and enhanced quality of life, however this can be suddenly removed causing a
continuous underlying fear amongst these users. Further research is needed
to discover whether the findings can be generalized to a wider population and
how they impact on service provision.
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‘With the manual chair you’d be trying to have a conversation but the wind
would blow the words away. Now the person was walking beside you and
you could chat away.’
This quote from one of the participants in the research which underlines
one of the effects loss of mobility has on socialisation when being pushed
by somebody else in a wheelchair. Decreased opportunity to socialize may
have psychosocial implications for wheelchair users such as feelings of
isolation and depression (Finlayson and van Denend 2003). Loss of mobility
is associated with impaired well being as it relates to reduced ability and
independence to carry out and participate in occupations (Guralnik et al
2001; Finlayson and van Denend 2003). Loss of mobility has a significant
impact on individuals’ life choices and occupational independence, impacting
negatively on identity and self image and quality of life. Research shows
that powered wheelchairs have a positive impact on users’ quality of life.
Little research exists in the occupational therapy literature and in particular
there is a notable lack of evidence within the Irish context. There is a dearth
of research into wheelchair users’ experience in Ireland. What does exist
concentrates on service delivery (Kane, 2000).
The purpose of this poster, is to present a multi-method study, which
explores powered wheelchairs users’ personal experiences, in order
to enhance understanding of how their wheelchairs affect their quality
of life. The poster presents outcomes of three student projects from
MSc Occupational Therapy (professional qualification) at the University
of Limerick, Ireland. This triangulation of quantitative and qualitative
methodologies, explores the impact powered mobility has on users’ quality of
life (see figure 1). Full ethical approval was given for this work to be carried
out. Participant recruitment was accessed anonymously from via a voluntary
organisation gatekeeper.

Figure 1 Pictorial representation of triangulatory approach
The quantitative Psychosocial Impact of Assistive Devices Scale (PIADS)
checklist was used in face to face interview with a convenience sample of
eleven powered wheelchair users. Results illustrated that powered mobility
was associated with a perceived increase in competence, adaptability
and self-esteem (important constructs in the concept quality of life; Day &
Jutai 1996) for the participants in this study. The findings further showed
that powered mobility had the most significant impact on feelings of sense
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of control, self-confidence, and eagerness to try new things, as well as
usefulness (i.e. powered mobility is seen as helpful for the user and others).
Qualitative semi-structured interviews with eight powered mobility users
were also carried out to enhance this exploration of quality of life. Semistructured interviews were conducted by the two MSc Occupational Therapy
(Professional Qualification) students, with eight adult participants who
are powered wheelchair users and did not partake in PIADS. Interviews
comprised of seven broad topical questions with suggestions for prompts.
This type of schedule has been recommended by Reissman (2003) as it
allows respondents more control and freedom to create meaning through
conversation with the interviewer. Interviews were conducted at agreed
locations, by the participants and researchers. They lasted between thirty
eight minutes and one and a half hours. The interviews were taped and
transcribed verbatim. A reflexive journal was kept to record the researcher’s
thoughts and feelings concerning the research process and their role within
it. Notes were written before, during and after each interview.
Thematic and narrative methods were employed to analyze interview
transcripts. Thematic analysis revealed the inseparable relationship between
the benefits of powered wheelchair mobility and the impact of the accessible
environment.
Narrative analysis was employed to portray the participants’ realities and
ongoing experiences of using powered mobility, which may have been lost
by breaking interview text during thematic analysis (Bailey and Jackson
2003). Narrative analysis retold stories of independence, choice, and social
integration. Inaccessibility and fear of chair breakdown were presented
as barriers to using powered wheelchair mobility, impacting negatively on
participants’ quality of life.
Overall the findings indicate that quality of life was greatly enhanced through
powered wheelchair use. Powered mobility was perceived to promote
functional independence, which allows for participation in society (Bain
2003) thereby promoting equality and preventing occupational deprivation
(Whiteford 2000). These studies found powered wheelchairs to be enabling
and empowering. However the restrictions and fear of using powered
wheelchairs imposed by environmental factors and breakdowns also impacts
on well being and quality of life. These findings have implications for the
profession of occupational therapy and other stakeholders (e.g. service users,
service providers, owners and designers of buildings, local authorities etc) in
the provision of powered mobility. It highlights the need to consider all areas
of service delivery including accessibility, Universal design and the service
provision process. The findings show that powered wheelchair mobility
provision promotes independence and quality of life which provides strength
in justifying funding for this expensive extrinsic enabler. The need for
sustainable service provision to deal with specific barriers that exist requires
further investigation. Further research with a larger population is needed to
discover whether the findings can be generalized.
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Development of posture measurement instrument and its clinical application Part2
(reliability and validity testing)
Taro Kemmoku
Katsuro Furumachi

1. Introduction

In 2006 the International Standardization Organization (ISO) formally adopted
ISO16840..In order to represent the posture of wheelchair users, the socalled absolute angle method is used for representing the inclination of the
body segment lines, which connects the landmarks obtained on the basis of
palpation and calculation, with respect to the gravitational line. However, in
existing methods, there are problems with seating posture measurements in
clinical conditions, and thus we developed a posture measurement device by
focusing on its practical realization in clinical conditions.
We present here an experiment which attempts to estimate the validity
and the reliability of the results obtained using the experimental posture
measurement instrument.

2. Method

Although the inclination of the pelvis is measured in the present research,
the definition of the sagittal pelvic line, based on ISO16840, is defined as
the inclination of the line perpendicular to the line connecting the anterior
superior iliac spine and the posterior superior iliac spine with respect to the
gravitational line (Fig. 1).

Moreover, not only the measurer but also the measurement value recorder
were not informed the position of the pelvis (double-blind arrangement).
2.2 Validity experiment
2.1.1 Subjects

8 males (mean age: 34.3±7.9 years)

2.1.2 Measurement method
The posture of the subjects in seating position was consecutively inclined
from the sagittal plane at three arbitrary angles (anterior, intermediate,
and posterior), and posture was measured using the posture measuring
device, followed immediately by X-ray imaging. Later, based on the acquired
X-ray images, the pelvic inclination angle was measured by drafting , and
the results were compared with the values measured using the posture
measurement device.
3. Ethical considerations
The purpose and the methods of the research were explained to the subjects
and informed consent was obtained. The study was approved by the Ethics
committee of Iwate Medical University School of Medicine.

4. Results

4.1 Reliability
Based on the measured values, the intraclass correlation coefficient(ICC) was
calculated by SPSS15.0. Two intraclass correlation coefficients were used,
one of which was intra-examiner reliability, and the other one was interexaminer reliability.

Fig. 1 The inclination angle of the pelvis
2.1 Reliability experiment
2.1.1 Subjects
1 male and 1 female (occupational therapists)
Mean age: 29±0 years
2.1.2 Target of measurement
The pelvic model set at three angles in the sagittal plane: anterior inclination
(10°), intermediate (0°), and posterior inclination (10°).
2.1.3 Measurement method
In order to prevent the subjects from visually confirming the inclination,
the models were dressed in T-shirts, and the angle was measured using
the posture measurement device. The order of the measurements was
determined by using random numbers generated by MS Excel 2003.
Furthermore, in order to prevent the measurer from remembering the scale
of the measuring device, the display was placed separately so that the
measurer could not see the measurement values, and an entry system was
used to confirm the measurement values by the measurement value recorder.
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Table 1 Results from the reliability experiments (p＜0.01)
4.2 Validity
Based on the measured values, the correlation coefficient was calculated
using SPSS15.0.The calculated Pearson’s correlation coefficient was 0.96.
The average difference between the posture measurement instrument and
radio graphic measures was 2.1°.

5. Summary and discussion

In the present research, we performed validity and reliability experiments
with respect to an experimental posture measurement device. In examining
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the reliability, we devised a situation where the measurements were
performed for the first time on the very day of the measurements, without
providing details regarding the measurement method prior to the day. The
results indicated that both the intra-examiner reliability and the interexaminer reliability were above 0.9, and thus there are no obstacles to
the clinical implementation of the device. In examining the validity, where
a value of 0.96 was obtained upon comparison with the X-ray image. In
validity testing, the mean difference between the radio graphic measures
and posture measurement instrument for anterior inclination, there was
considerable gap as 8.8°. On the other hand, intermediate was1.7°and
posterior was -4.3.
The reason for obtaining a considerable gap for the anterior inclination is
considered to be that as the pelvis is inclined forward, the anterior superior
iliac spine enters the femoral surface area which is easily seen on the X-ray
image. While the anterior superior iliac spine can not be traced by palpation.
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Introduction
The Americans with Disabilities Act (ADA) requires public transportation to
be accessible to all individuals. ADA also states that securement stations
in accessible public vehicles must be forward or rearward facing and able
to limit wheelchair movement to less than 2 inches during normal driving
conditions (ADA). Several studies have shown an apparent lack of use of
wheelchair securement systems by drivers and wheelchair users (Buning
et al, 2007). Lack of use and misuse of wheelchair securement systems
and occupant restraints in LATVs can result in wheelchair user injuries
(Shaw, 2000). The most widely used securement system in LATVs is a belt
type 4-point tiedown system that anchors the wheelchair at the frame to
the floor of the vehicle via four straps. This system is effective at securing
the wheelchair, but lacks user independence (Shaw and Gillispie, 2003). A
pelvic and shoulder belt is commonly installed in LATVs to provide occupant
protection to wheelchair-seated individuals. But this system also lacks user
independence.
The purpose of this study is to evaluate two prototype wheelchair
securement systems with potential to improve usability and independence
under normal and emergency driving conditions in an LATV and to compare
their performance and usability to a commonly used 4-point tiedown system.
Methods
A manual wheelchair, power wheelchair and scooter mobility device (WMD)
were equipped with a universal docking interface geometry (UDIG) to allow
docking of the WMD with the automated docking system (Figure 1). A pelvic
restraint was anchored to each WMD to ensure occupant protection during
normal driving in the LATV. A 44-passenger Orion vehicle was provided by
Port Authority Transit (PAT) in Pittsburgh. Three wheelchair securement
systems were installed in the LATV including:
a) a 4-point tiedown system (Q’Straint) requiring driver assistance
b) a prototype automated docking system (Sure-Lok and UPITT), and
c)a prototype station for rear-facing passengers (Q’Straint and UPITT)
The securement systems were first tested under emergency and normal
driving conditions with a 50th percentile ISO7176-11 test dummy. Maximum
displacement of WMDs in each securement system was recorded during
emergency turning (50ft radius 90deg. turn at 20mph), emergency braking
(maximum braking from 20mph to 0) and normal driving. Maximum
displacement of each WMD in every securement system was measured and
compared to the ADA requirement (2 inches of maximum displacement during
normal driving conditions).
After the emergency driving evaluation, 20 WMD users were invited to
evaluate each securement system with a test wheelchair that matched their
own mobility aid (e.g. power chair, manual chair or scooter). Participants
evaluated each securement station during a 15-minute bus ride while
wearing the wheelchair-anchored pelvic belt (use of a shoulder belt was
optional). The bus route included a standard loop including multiple left and
right hand turns, braking as well as uphill and downhill sections through
city traffic. Each participant completed a survey that included questions on
usability, independence, safety, user likes and dislikes, and suggestions for
improvement.
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Figure 1: A 4-point tiedown (left), automated docking (middle) and rear-facing
wheelchair passenger station (right)

Results
During emergency driving tests, every securement system restricted
WMD displacement to less than 2 inches as per ADA regulation. Of the
three stations, the auto-docking and rear-facing passenger station tended
to allow less WMD movement than the 4-point tiedown system. Survey
results indicated that overall, wheelchair users felt safe and secure in all
three securement systems. The auto docking and rear facing prototype
securement systems were perceived as easier to use, requiring little
assistance, and were independently usable compared to a 4-point tiedown
system. Participants generally liked the fact that the automated docking
and rear-facing securement systems didn’t require any driver assistance
to operate. These two systems were also easy to get into and out of, thus
users felt that they would not be holding up other passengers. Dislikes of the
prototype systems included that participants did not like facing the rear of
the bus in the rear facing station, and that additional hardware was needed
on their wheelchair in order to use the automated docking system. Some
participants commented about the difficulty to line-up their wheelchairs
when backing up into the automated docking and rear facing wheelchair
passenger station and lack of system feedback throughout the securement
procedure.

Conclusions
All securement systems met the ADA displacement requirement. User
feedback indicates that the automated docking system and rear facing
passenger station felt safe, had improved usability, and could be used
independently. Successful implementation of these prototypes on LATVs
requires further development that addresses issues such as better guidance
and feedback on wheelchair positioning and engagement, and eliminating the
need for additional wheelchair hardware.
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