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Introduction 
Objectives

1. Identify the medical benefits of tilt-in-space

2. Identify existing studies with respect to manual tilt-in-space wheelchairs

3. Identify risk factors of tissue trauma and poor positioning 

4. Identify measurable outcomes for seating and mobility

5. Identify clinical application and functional outcomes for the prescription of manual    

     positioning systems for clients who are: agitated, the frail elderly, paediatric, bariatric, clients 

     with tissue trauma, and clients with a variety of neurological conditions.

6. Have a basic understanding of the principles of seating and the seating assessment process
Why we do seating and mobility?   The perfect fit / personal
What influences seating and mobility: Gravity… comfort …. Size and movement
Wheelchair Physics 101   Law of Wheelchairs: 

The location of the centre of gravity of the person within the wheelchair determines the ease of mobility and the stability of the wheelchair

The objective: is a trade off between stability and mobility that meets the needs of the person using the wheelchair.  

Principles of weight distribution on the wheelchair and the impact on stability and mobility
The majority of the clients’ weight should be on the rear wheels
Tilt and Recline – definitions
Recline is the increase of the angle of the backrest to the plane of the seat

Tilt is the simultaneous altering of the angle of the backrest and seat in space
Clinical Indicators/Medical Necessity (Medicare) - Tilt
· Client’s inability to perform independent pressure relief

· Respiratory issues

· Feeding issues

· Seating/positioning tolerance issues

Why prescribe tilt?:
Pressure relief (no shear),                     Swallowing

Posture                                                   Digestion

Balance                                                  Edema

Respiration                                             Spasticity

Communication                                       Stability

Comfort                                                   Pain

Endurance                                              Agitation

Transfers                                                Orthostatic Hypotension

Benefits of 200 of tilt   - Gravity Assisted positioning

Improved posture, better breathing, decreased fatigue, independent mobility, prevent sliding out of the chair, better swallowing …..

Literature Review

Douglas A. Hobson, PhD, Comparative effects of posture on pressure and shear at the body-seat interface, Journal of Rehabilitation Research and Development, Vol. 29, No. 4, 1992, Pages 21-31

· “ on average the SCI group members have peak pressure gradients that are 1.5 to 2.5 greater than the non-disabled”

· 50 degree forward flexion, 120 degrees recline with 20 degrees tilt
Wendy Moffett, Lynn Shaw and Jan Miller Polgar, An Evidence-Based Protocol for Investigating Seated and Back Pressure for Wheelchairs, School of Occupational Therapy, Western University, London, Ont.

· Limitations of previous studies, numbers and time

· “decrease in pressure at the wheelchair seat interface and increase in pressure at the wheelchair back interface as tilt angle of the wheelchair increased”
Stephen Sprigle, PhD. PT; Chris Maurer, PT, ATP; Adrianne Prysock, MS “ Load redistribution in standing, tilt-in-space, and reclining wheelchairs” ISS 23rd , 

· 6 AB, 10 SCI 

· Linear relationship between the change in angle and the average load on the seat for each position for the SCI subjects

· “No research has identified the degree to which offloading needs to occur to prevent development of pressure ulcers on the buttocks.  This study permits a simple comparison of how load is transferred during variable position strategies. ….no threshold point could be identified to define an ‘effective’ tilt, 
Chan A, Heck CS, The Effects of Tilting the Seating Position of a Wheelchair on Respiration, Posture,  Fatigue, Voice Volume and Exertion Outcomes in Individuals With Advanced Multiple Sclerosis.J Rehab Outcomes Meas. 1999;3(4):1-14.

· Angela Chan studied the effect of tilting the seated position for people with MS with respect to respiration, posture, fatigue, voice volume and exertion.   In her study she tilted people both 25 and 45 degrees. The study demonstrated there are measurable benefits to tilting the wheelchair, including improved posture, improved line of sight, improved voice volume and reduced fatigue.

· Both 25 degrees and 45 degrees tested

· “The results …have shown that tilting the seat position of a wheelchair produced statistically significant improvements in respiration and in trunk and head posture”

Yvonne J.M. Janssen-Potten MSc, Henk A. M. Seelen PhD, Jan Drukker PhD and Jos P.H. Reulen Phd, Chair Configuration and Balance Control in Persons with Spinal Cord Injury. Archives of Physical Medicine and Rehabilitation, Vol 81, Issue 4. April 2000, Pages 401-408

· It was found that sitting balance improved in all chairs relative to the standard chair for people with spinal cord injuries that were tilted 7-12 degrees. “The majority of tilt-in-space wheelchair users (6 out of 7) reported that their chairs were comfortable compared with only half of those in conventional wheelchairs (8 out of 16). The positive aspects of tilt-in-space wheelchair provision included comfort, improved postural support, enhanced seating stability, relief of pressure and being able to rest sitting out of bed for prolonged periods, often for more than 6 hours a day.”
Aissaoui, Rachid PhD; Arabi, Hossein PhD; Lacoste, Michele OT; Zalzal, Vincent BSc; Dansereau,  Jean PhD, Biomechanics of Manual Wheelchair Propulsion in Elderly: System Tilt and Back Recline, American Journal of Physical Medicine and Rehabilitation. 81(2):94-100, February 2002
· In a study comparing small amounts of tilt and recline with regards to wheelchair propulsion for the elderly,  “The results of this study confirm the hypothesis that system tilt angle but not back recline significantly affects biomechanical efficiency.”
