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PRESERVING UPPER LIMB FUNCTION – CLINICAL REASONING 
FOR EMPULSE R90 POWER ADD-ON DEVICE

(Continued)

There is strong evidence of increased incidence of upper limb (UL) repetitive strain injuries (RSI) 
among manual wheelchair users. These injuries occur due to repetitive movements and result 
in muscle tears, infl ammation, nerve impingement, bursitis, and pain. They primarily aff ect the 
shoulders, wrists, and elbows and can manifest as rotator cuff  impairments, carpal tunnel syn-
dromes, and “tennis elbow,” among other symptoms. 

REPETITIVE STRAIN INJURIES

Propelling a manual wheelchair involves propelling 
the weight of the body plus the weight of the wheel-
chair using extremities that were never meant to be 
utilized in this manner. The UL muscles and joints 
are much smaller than those in the lower limb (LL) 
and they are designed for dexterity rather than 
weight-bearing or stabilizing activities. In addition, 
propelling the chair involves using these muscles in 
highly repetitive movements. They may also be used 
in abnormal/ineffi  cient positions if a client has poor 
posture or poor wheel access/wheelchair confi guration.

WHAT CAUSES RSI?

As with all of our mobility products, Sunrise Medical recommends that a full client assessment 
be completed by a therapist experienced in seating and mobility, as every client’s situation and
presentation is unique. This information should be used as guidance during the assessment and 
trial process. 

For many manual wheelchair users, the ULs are compromised by decreased strength due to injury 
or disease. Overuse may occur as they compensate for other weak/non-functioning UL muscles or 
as they stabilize a weak trunk. There may be strain or damage from joint instability that is caused 
by weakness around that joint and/or increased or decreased tone. Additional risks might be seen 
in older clients with decreased range of motion, bone spurs, arthritis, and joint degeneration or 
with pediatric clients whose muscles are weaker with joints that are not fully developed.
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Clinical presentations that would warrant power add-on consideration: 
The client is unable to meet goals solely with a manual wheelchair due to: 

•  Inability to manage functional distances/speed due to upper limb weakness, pain, or range of   
    motion limitations 

•  Upper limb dyskinesia that prevents functional wheelchair propulsion 

•  Pain with propulsion that limits the ability to meet functional goals 

•  Inability to manage functional endurance demands due to co-morbidities such as: 
  — Cardiovascular issues 
  — Cancer 
  — Diabetes 

•  Inability to manage inclines and uneven terrain in the environments where they functionally    
    must travel 

•  Client has diffi  culties or is unable to cross a street in a safe and functional time frame 

•  History of Repetitive Strain Injury (RSI) such as: 
  — Tendonitis 
  — Rotator Cuff  injury 
  — Bursitis 

•  Posture that limits the ability to propel a manual wheelchair with proper ergonomics such as:   
  — Posterior pelvic tilt/Kyphosis 
  — Scoliosis 

•  Manual propulsion is causing damage to UL structures or has the potential to cause damage 

•  The client cannot meet functional goals with a manual wheelchair and a power wheelchair is   
    not a viable option:  
  — Environment not suited for a power wheelchair  
  — Client is unable to transport a power wheelchair due to size restrictions 
  — Client is unable to use a power wheelchair in the home environment due to space restrictions   
  — The client is unable to use a power wheelchair in environments due to product weight   
           restrictions, such as in elevators 

•  Experience fatigue throughout the day

•  Diffi  culty controlling speed on downward slopes 

•  Would like to maintain more active lifestyle throughout the day 

•  Unable to carry items during propulsion 

•  Manage spasticity

•  Would like to stay in manual wheelchair rather than move to power

OBJECTIVE MEASURES THAT CAN ASSIST WITH 
CREATING A RISK PROFILE FOR RSI
Outcome measures are used to assess whether a client’s Assistive Technology Device is improving  
symptoms and functioning in various life domains such as work, school, relationships, and community 
engagement. Outcomes can be used for both making clinical decisions and engaging clients in health 
care planning. Several objective measures can assist with tracking functional outcomes or function/pain 
over time when considering power add-on devices:
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•  24-hour Pain Cycle
•  WUSPI:  Wheelchair Users Shoulder Pain Index
•  FEW:  Functioning Every day in a Wheelchair
•  WHOM:  Wheelchair Outcome Measure
•  PIDA:   Power Wheelchair Indoor Driving Assessment

THE EMPULSE R90 POWER ADD-ON DEVICE   
For clients who have met the criteria for power add-on devices, the Empulse R90 can help to preserve 
independent function and UL health and reduce the risk of future damage while still allowing independent 
mobility and use of the ULs. 

The Empulse R90 meets these functional requirements:

•  It’s lightweight and transportable – the Empulse R90 is 5.9 kg (13.0 lbs)
•  Its intuitive design allows many clients to securely mount the Empulse R90 while sitting in their chair
•  Off ers full-day battery power - the 2.5 Ah Lithium battery goes up to 15.7 km (9.8 mi) or extend the  

     range to 31.4 km (19.5 mi) with the 5 Ah battery.     
•  The Empulse R90 does not increase the overall footprint of the chair - the wheelchair remains   

     maneuverable even in tight environments
•  The app allows to rider to optimize the R90’s performance to their user weight and chair, as well as  

     select driving profi les to match their environment.  
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DISCLAIMER: FOR PROFESSIONAL USE ONLY. THIS DOCUMENT (AND THE WEBSITE REFERENCED HEREIN) DO NOT PROVIDE MEDICAL ADVICE. 
Sunrise Medical (US) LLC does not provide clinician services. The information contained on this document (and the website referenced herein), including, but not 
limited to, the text, graphics, images, and descriptions, are for informational purposes only and should be utilized as a general resource for clinicians and suppliers 
to then use clinical reasoning skills to determine optimal seating and mobility solutions for individual patients. No material on this document (or on the website) is 
intended to be used as (or a substitute for) professional medical advice, diagnosis or treatment. Clinicians should adhere to their professional medical training and 
their institution’s or practice’s recommended guidelines. Reliance on this document (and the information contained herein) is solely at your own risk.
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