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  The perception of disability has been evolving greatly in international circles within the last decade. According to the International Classification of Functioning, Disability and Health-2 (ICIDH-2), disability is not only related to physical or mental limitations, but more so, is a dysfunction of the interaction between an individual and his/her environment [2].    With this in mind, many therapists, physicians, and other rehabilitation professionals focus on prescribing rehabilitation devices that will best allow the individual to function effectively within his context.  

The field that studies and designs these devices is called Assistive Technology practice.  As such, a wheelchair, for example, is considered an assistive device, because it has the ability to favor the individual’s independence with daily activities through an improved mobility.  However, this independence may be compromised by environmental obstacles or a poor fit between the user and his/her wheelchair features.
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Today, wheelchairs with high levels of adjustability are available [image: image1.wmf] 
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in the American and European markets, and are increasingly recommended.  A major part of this adjustability relates to optimizing the individual in relation to his center of gravity.  That is, the wheel can be adjusted horizontally or vertically in a way that maximizes the individual’s efficiency during wheelchair propulsion [Fig1- B].  It is important to note that this vertical adjustment does not pertain to adjustment of the position of the wheelchair creating a TILT [Fig. 1-A].  (Sidenote: in Brazil ,the only type of vertical adjustment available is to increase the amount of tilt in space of the chair) 

Wheelchairs that offer this type of adjustability are called Ultralight wheelchairs.  These wheelchairs are more expensive than the more basic chairs, but they offer many benefits that far outweigh the initial cost.  Research has supported the importance and benefit of ultralight wheelchairs [1].  

The objective of this article is to inform wheelchair manufacturers, wheelchair users, and rehabilitation professionals about certain recommendations for maximizing wheelchair propulsion. These recommendations are based on research performed at the Human Engineering Research Laboratories (HERL). 

AVOID !!!

1. The hub of the wheelchair from being very far back relative to the shoulder.

2. A large distance between the hub of the wheelchair and the shoulder
                       Fig. 2                                            
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 Fig. 2:  (A) A more anterior position of the wheelchair hub.  (B) A more posterior position of the wheelchair hub. Results in a smaller push angle.

The more vertical distance between the shoulder and the hub of the wheelchair, the greater amount of force the wheelchair user will need to generate in order to propel the wheelchair.  This happens because the push angle decreases as the hub of the wheelchair is positioned more posteriorly [Figure 2, A&B].  With a decreased push angle, the user will have to increase his/her propulsion frequency in order to maintain a functional propulsion speed.  Ultimately, increasing the frequency of propulsion will lead to increased stresses on the upper extremity.  In the long run, upper extremity pathology is likely [1].   

KEEP IN MIND!!!

1. The hub of the wheel should be as far anterior as the user feels comfortable

2. The wheel should be positioned to decrease the distance between the shoulder and the hub of the wheel
The above recommendations result in a more efficient propulsion pattern by increasing the push angle [Fig.2A],  This will decrease the load on the upper extremities and will decrease the likelihood of repetitive strains.  Furthermore, this positioning will allow the user to more easily pop-a-wheelie and function effectively in his/her environment.  However, it is important to note that this positioning of the wheel will result in a more instable configuration of the wheelchair, and will increase the tendency of the wheelchair to tip backwards [1].  Therefore, these types of adjustments should be made gradually and within the wheelchair user’s comfort level.  

Van der Woude and colleagues [3] have shown that the correct adjustment of the wheelchair hub will result in a maximal flexion of 120 degrees at the elbow, and full extension (180 degrees).  This elbow range will favor the most efficient wheelchair propulsion. 

USE YOUR JUDGEMENT…

· Rehabilitation professionals: You should emphasize that wheelchair users must consider the best wheelchair prescription considering both optimal wheelchair propulsion strategies and the individuals needs of the user.  

· Wheelchair manufacturers: Ultralight wheelchairs are crucial for more efficient wheelchair propulsion.  This will lead to greater independence, and will avoid future upper extremity pathologies.  You as the wheelchair manufacturers have the responsibility to offer the best and the necessary to your clients.  REMEMBER THIS!!!
It is the right of every human being to be given the chance to realize his/her own personal goals.  This includes independence in daily activities.  A lack of adequate technology devices, which support the individual in these tasks and goals, is unacceptable.  IT IS TIME TO CHANGE….
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Contact: faa7@pitt.edu with questions or comments.
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