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This information package is brought to you because of your research interest in seating and 
positioning, wheeled mobility and related technology. As you work to advance theory and 
practice in your area of interest, hopefully you will find this information useful in expanding 
the sphere of influence of your work, so the benefits extend both to your fellow researchers 
and to society at large. 

The information package is about improving the tissue health of persons with disabilities who 
use power wheeled mobility devices. [See I] 

Many wheelchair users do not perform pressure relieving tilts (PRTs) as recommended to pre-
vent pressure ulcers and protect tissue health. [See II] 

Persons with disabilities who are wheelchair users are an important segment of society, and 
potential beneficiaries of your work, whether your investigations address

 • improving clinical practice, [See IIIa]
 • advancing theory or [See IIIb]
 • creating assistive technology solutions related to seating and positioning. [See IIIc] 

The intent of the package is to disseminate the enclosed findings by Sonenblum, Sprigle and 
Maurer (2009) and present relevant research opportunities for your consideration. [See II] 

It is hoped that the contents of this package will meet the information needs of your work as 
you continue to make a difference in the lives of individuals with disabilities. Feel free to in-
clude this package in your future scope of work in any way you deem appropriate. For further 
questions or clarification, see contact information below.

 Email: smarnold@buffalo.edu

 Phone: 1-716-204-8608 ext. 200

 Address: Center on Knowledge Translation for Technology Transfer (KT4TT)
  University at Buffalo
  100 Sylvan Parkway
  Suite 400
  Amherst, NY 14228
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I. Need for Improved Tissue Healthcare  
 in power wheelchair users
Pressure ulcers remain a major concern for power wheelchair users and are one of the most 
common secondary conditions following spinal cord injury (SCI) [1]. As stated in the litera-
ture, between 50 and 80 percent of individuals with SCI will develop a pressure sore in their 
lifetime, often resulting in hindered educational, social and vocational involvement as well as 
devastating financial costs and even early mortality [2, 3, 4].  

II. Tilting for tissue health
As per a recent research study by Sonenblum, Sprigle and Maurer (2009), both the magnitude 
of pressure and duration of loading are the underlying causal factors of pressure ulcers [5]. 
Performing pressure relieving tilts (PRTs) via tilt-in-space wheelchairs addresses these factors 
and has been established as one preventative method of pressure relief. As found by these au-
thors, despite known consequences of not performing PRTs, many full-time power wheelchair 
users are not tilting frequently enough or to the angle necessary to achieve pressure relief.  

Abstract:

Purpose. The goal of this study was to monitor and describe the use of power tilt sys-
tems in everyday life. Additionally, tilt measurements were used to determine if partici-
pants performed regular pressure reliefs. 

Methods. Wheelchair occupancy and seat position of 16 fulltime power wheelchair us-
ers were monitored regularly for 1-2 weeks. Daily wheelchair occupancy, typical posi-
tion, time spent at different tilt angles, tilt frequency, and pressure relieving tilt (PRT) 
were described.

Results. Participants used their tilt systems in many different ways, including subjects 
who typically sat at small (0-14°) tilt angles and subjects who typically sat at medium 
(15-29°) tilt angles. Few subjects tilted past 45°. Almost all subjects tilted thought the 
day, with the median subject performing >3 tilts per hour of wheelchair occupancy. 
Despite the regular use, few subjects preformed regular PRTs (median=0.13/hr). 

Conclusion. Differences in tilt-use illustrated the variability in function and activity 
among users, as well as the diverse benefits of a tilt system for different users. Further 
study into why subjects did not regularly achieve PRT magnitudes would be valuable 
to improve training, education, and follow-up.
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III. Research and Development Opportunities
What future directions are indicated by the work initiated by Dr. Sonenblum and colleagues? 
What opportunities does it open up for other investigators? 

a. Help implement evidence based clinical practice…

As a researcher, your expertise can make a difference in the quality of life of individuals with 
disabilities by advancing the state of knowledge about pressure relief and tissue healthcare, 
whether your research orientation is to promote evidence-based clinical practice, advance 
theory, or promote development of technological solutions. The following areas of opportu-
nity are a few suggestions, but are by no means exhaustive:

 Sonenblum, Sprigle, and Maurer (2009)
 postulate the following: power wheelchair   
 users are not performing PRTs because  
 (1) large and extreme tilts may be uncomfort-  
  able and result in a feeling of instability; 
 (2) perception of tilt angle may be misconceived;

 (3) large and extreme tilts may not be functional;  
  and

 (4) lack of attention to need for PRTs. Further 
  investigation is necessary to substantiate or 
  reject these assertions. In addition, such   
  investigations may also unveil additional   

  barriers, and even facilitators, to performing  
  PRTs.  

b. Help enhance beneficiary quality of life…  

Sonenblum and colleagues recognize that alter-
nate approaches to achieving pressure relief exist 
(i.e. alternating pressure cushions, stand up power 
wheelchairs, etc.). By investigating the effective-
ness of innovative pressure relief methods, your 
research will ultimately enhance the quality of life 
of individuals with disabilities. 

Enhance quality
of life of individuals

with disabilities
through scientific

knowledge

Investigate barriers
to implementing
evidence-based

tissue healthcare
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c. Help create assistive technology solutions…

While conducting your research, involve key stakeholders such as manufacturers, clinicians, 
brokers, suppliers, consumers and policy makers throughout the process. 

      Working in conjunction with manufacturers, you  
      can evaluate the design of chairs and seating 

systems to ensure consumer needs are met and 
previously identified barriers to achieving pres-
sure relief are addressed. In addition, you might 
also work in collaboration to test the efficacy of 
innovative accessories and devices, such as alarm 
systems that notify power wheelchair users when 
they have missed a tilt. Involvement with clinicians 
may contribute to improved assessment, train-
ing, and follow-up procedures. Providing brokers, 
such as registered nurses or home healthcare aids 
who work directly with power wheelchair users, 
with educational resources might also be ben-
eficial. Engaging with suppliers can provide an 

opportunity to identify the devices and accessories that are most sought after by consumers 
(power wheelchair users). Working directly with consumers may enable you to learn more 
about satisfaction with the technology and assess if particular devices meet or do not meet 
individual needs. Collaborating with policy makers is of particular importance, as federal and 
state regulations affect what devices and services are reimbursable through insurance.

In sum, expanding the scope of research to include diverse / multiple stakeholders can lead 
to increased application of research studies. Concrete products and services resulting from 
the studies that have been demonstrated to benefit target beneficiaries raise visibility of the 
research by society at large.  

Engage in
collaborative efforts 

to evaluate what 
works and take

innovations to the 
marketplace
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IV. Intellectual Property Status 
The research paper, “Use of power tilt systems in everyday life” written by Sharon Eve Sonen-
blum, Stephen Sprigle, and Christine Maurer (2009) is copyrighted. A copy of the paper is in-
cluded with this information package and is free for private use as well as research use. Please 
contact the Journal of Disability and Rehabilitation: Assistive Technology for permission to 
distribute additional copies of the paper and the information contained within.
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