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The purpose of this research paper is to reveal repetitive stress injuries from wheelchair propulsion, as well as possible causes and prevention.

Upper limb pain and injury is definitely associated with repetitive activities such as manual wheelchair propulsion. Pain and injury is often due to activities of daily living, unavoidable tasks such as wheelchair propulsion and transfers. Multiple studies have reported that propulsion involves the shoulder being maintained at approximately 40 degrees of abduction throughout the stroking of a wheelchair. Propulsion in itself is a demanding activity involving repetitive loading of the upper extremities through an unstable range of motion. Muscular fatigue, or diminished ability to generate force over time, many times is the culprit to upper limb pain and injury. Interestingly enough, a study showed that when experienced subjects propelling their own wheelchairs for an extended amount of time; they made improvements over time exhibiting decreased force during propulsion. These findings provide information showing how individuals can simply adapt their stroke mechanics if their muscles are able to handle the demand.
People that are long term users of wheelchairs complain of chronic shoulder and wrist pain. Wheelchair propulsion and transfers increase the amount of pain and the degree of pain. The incidence of rotator cuff injuries, carpal tunnel syndrome and tendonitis in various joints is greater in wheelchair users than in the general population.
The glenohumeral joint is the most mobile joint in the body. This mobility predisposes it to injury from overuse, especially in the absence of pain and proprioception. Even a minor injury to the shoulder can impair a person’s ability to be independent. Frequent overuse injuries include muscle strain, rotator cuff tears and impingement.

Carpel tunnel syndrome is common in people with spinal cord injuries using manual wheelchairs. They place an enormous amount of weight bearing stress through their upper extremities. The combination of transfers, propelling a wheelchair and unweighting the sacrum is all stressful to the wrists.
Blisters, abrasions and lacerations from continuous rubbing of the epidermal layer of the skin are common. Talcum powder, petroleum jelly or gloves can reduce the chance of these occurring. 
Although wheelchair propulsion can cause injury, it can also prevent injury. The main cause of decubitus ulcers is the limitation of mobility, so it is better to engage in wheelchair propulsion and get moving. A study on pressure distribution during manual wheelchair propulsion showed that with proper cushioning, mobility from propulsion is beneficial.

Strenuous wheelchair exercise evokes changes in oxygen uptake and muscle activity. Everyone can benefit from aerobic conditioning, wheelchair users can too. A study indicated the development of fatigue and inefficient muscle coordination may contribute to harmful stress distributions at the shoulder joint, increasing susceptibility to injury.

Although the comfort of a wheelchair is extremely important, the attention here is focused on injury caused from wheelchair propulsion. In a study that analyzed vibrations induced during wheelchair propulsion, a simulated road course and field test allowed collection of data to show acceleration and vibration patterns during normal daily activities of those that use a manual wheelchair for at least half their day. This study indicated that vibration may be a contributing factor to fatigue among manual wheelchair users, which could lead to injury. Each wheelchair user had different levels of trunk control leading to differing levels of fatigue.  None the less, all subjects fatigued, and fatigue decreases performance which in turn leads to injury. Another study revealed that wheelchair rear-suspension systems may improve wheelchair mobility function in terms of comfort by minimizing seat forces and head accelerations, decreasing fatigue and resulting in less injury.
Manually propelled wheelchairs are still used today for individuals with mobility impairments even though modern technology continues to progress. The repeated wheelchair propulsion and strenuous daily activities of these individuals demand high loads on the upper extremity and cause injury. Therefore it is extremely important to have the best design and fit wheelchair for a patient initially to help prevent injury.  Even though a wheelchair is fit properly, injury can and does occur. A study on biomechanics of wheelchair propulsion suggests that developing analytical models that investigate force application, inefficiency of movements, etc should enhance comprehension of mechanism of injury and provide more information to help prevent injury.
Properly prescribed exercise can achieve personalized physical fitness leading to more independent functioning for individuals that use wheelchairs. Everyone has different needs; someone may just use a wheelchair to get around. Physical Therapist Assistants carry out a plan of care specific to individual needs. Their may be a high prevalence of shoulder pain in their patients that use wheelchairs during self-care and wheelchair related activities. A study determined the effects of a controlled eight week scapula focused exercise intervention on pain and functional disability in people with spinal cord injury along with shoulder impingement symptoms. The study revealed that subjects in the intervention group showed significant improvements in all measures as a result of the intervention while the asymptomatic control group remained stable. This shows that a selective eight week home exercise program is effective in reducing pain and improving function and satisfaction in this population of wheelchair users. This applies importance to the home exercise program sent home by a Physical Therapist Assistant. Physical Therapist Assistants can continue to help their patients long after they discontinue coming to the clinic for treatment.
In conclusion, wheelchair users are at high risk for upper extremity injury. Upper extremity pain and injury prevention is needed for people that must propel a manual wheelchair. Preventative and management steps are required to ensure continued independence and quality of life. Wheelchair users must build strength and endurance so that they can continue an active lifestyle, not a sedentary one that would only add hurdles. Of course, proper biomechanics of wheelchair propulsion, wheelchair design and fit are essential.
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Abstract
The purpose of this research paper is to reveal repetitive stress injuries from wheelchair propulsion, as well as possible causes and prevention. Wheelchair users are at a higher risk of upper extremity injury due to the demand of manual wheelchair propulsion. Being in a seated position with the arm in an unstable position for a long period is required to maintain independent mobility. The shoulder joint is the most mobile joint in the body, but also the most vulnerable. Therefore, proper strengthening for stability is indicated. Muscle fatigue is common and sets the tone for increased possibility of injury. Common conditions that arise from wheelchair propulsion, a strenuous physical activity, are rotator cuff injuries, carpal tunnel syndrome, tendonitis, blisters, abrasions, lacerations; plus complaints of chronic shoulder and wrist pain. Wheelchair users are at high risk for upper extremity injury. Prevention is key through proper biomechanics of wheelchair propulsion, wheelchair design and fit. Muscle strengthening is also indicated due to the level of work the body has to endure to propel a wheelchair. Wheelchair users desire to be independent just as everyone else does. Physical Therapist Assistants can help their patients in achieving efficient and injury free manual wheelchair mobility during rehabilitation and afterwards with an individualized home exercise program.
