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Is shoulder pain common?   
Shoulder pain and injury is something that many people experience, SCI or not. In the 

general population, 26% of people live with shoulder pain compared to 36% for SCI 

populations. Interestingly, when looking at the wide variation within SCI populations, 

there is a similar incidence of shoulder pain whether you use a powerchair, manual 

chair, gait-aid or no gait-aid. It is helpful to have a good understanding of what is 

involved in shoulder movement to understand what makes the shoulder vulnerable to 

injury and how best to prepare and maintain your shoulder to avoid injury.  

Shoulder anatomy   
The shoulder is designed for movement and a 

large range of motion. Bone shape, muscle 

coordination and connective tissue all work 

together to form our most flexible joint. With 

this large range of movement, we sacrifice some 

stability. Unlike the hip joint with its “ball in 

cup” design giving great bony stability, the 

shoulder has a “ball on small plate” design. The 

surrounding muscles and connective tissue help 

keep the upper arm bone (the “ball”) in place on 

the shoulder blade (the “dish”). There are four 

muscles responsible for keeping the ball in place 

during movement. This group of muscles is 

referred to as the rotator cuff muscle group and 

includes the supraspinatus (above the spine of 

the scapula), subscapularis (on the front of the 

Key points  
• Shoulder injuries and pain are a common experience for many, with individuals with spinal cord 

injury (SCI) having a slightly higher rate of occurrence.  

• Many factors contribute to the risk of shoulder injury or shoulder pain such as age and female 

sex. Some factors such as strength can be improved.  

• The best way to prevent shoulder injuries is to actively work to avoid them in the first place. 

Preventative strength training, practicing good ergonomics and improving your wheelchair 

handling skills can all help reduce your risk.  

Infraspinatus 

Subscapularis 
(underneath) 

Teres Minor 

Supraspinatus 
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scapula), and infraspinatus (below the spine of the scapula) and teres minor (on the back of the 

scapula). These four small muscles are responsible for “balancing the ball” but they are not the only 

muscles found in the shoulder. There are larger muscles that surround the joint that are used to 

perform movements that involve strength such as lifting, pushing or carrying.  

Though we often think of the shoulder as a singular joint, there are actually four joints and 

articulations within the shoulder system.  

The joints/articulations are:  

• Sternoclavicular joint (sternum and collar bone). 

• Acromioclavicular (shoulder blade and collar bone). 

• Glenohumeral joint (shoulder blade and upper arm)  

• Scapulothoracic (ribcage and shoulder blade). 

 

 

 

 

Shoulders do not work in isolation. The bones, muscles and connective tissue all interact with 

surrounding regions of the body resulting in the potential for disruptions in movement patterns in the 

shoulder. For example, the shape of the ribcage can also impact shoulder movement. It is what the 

shoulder blade slides on to allow for movement of the arm above shoulder height. If the shoulder blade 

cannot move smoothly over the ribs, reaching above shoulder height may become difficult and painful. 

What are the different classifications of pain?  
Shoulder pain can be grouped into two categories: neuropathic (nerve) pain and 

mechanical (muscle, joint and bone) pain and their treatments are different.  

Neuropathic pain results from disease or damage to the nervous system (brain, spinal 

cord and/or nerves). This pain is often described as pins and needles, shooting 

electrical sensations, stabbing, coldness, burning and increased sensitivity.  

Mechanical pain is pain that occurs when tissues (bone, joint, 

ligament, tendon, muscle) are pushed beyond the load they 

can handle, also known as exceeding their tissue capacity. 

This can be from a sudden event or misuse (overuse, 

repetitive) of the shoulder and can lead to damage of these 

tissues resulting in pain or injury. Tissue capacities can 

become more resilient with increased strength and movement 

training. They can also become less resilient with disuse, 

aging, or metabolic conditions such as poorly managed 

diabetes. A large decrease in activity for the shoulder can lead 

to decreased tissue capacity and can result in a higher 

likelihood for injuries and pain. 

Refer to our 
article on Pain 
for more 
information! 

Mechanical pain is 

related to pain from 

damaged joints (blue), 

bones (grey) or 

muscles (pink).4 
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Mechanical pain can help guide us to understand when a tissue may be near its capacity and our 

activities should be adjusted to allow for rest and recovery. Sometimes pain will continue despite rest 

and become an unhelpful signal.  

What is involved in a shoulder assessment?  
Identifying the type (neuropathic vs. mechanical) and cause of shoulder pain can be complicated. As 

shoulders can be affected and affect many regions of the body, a thorough examination of the medical 

history and a physical examination, conducted by a health professional, is needed to best uncover the 

cause of pain. This thorough examination may involve: 

A detailed history, including: 

• Diagnosis (if this pain is a result of an injury or previous diagnosis)  

• Pain history 

• Occupation 

• Recreational activities 

• Equipment history and usage 

A physical examination of the: 
• Neck 

• Spine 

• Ribcage 

• Shoulder joints  

• Arm 

• Posture  

• Position of the shoulder blade on the ribcage 

• Range of movement and strength 

What are the risk factors for developing shoulder pain?  
There are certain risk factors that increase your likelihood of developing shoulder injury or pain. Many 

of these risk factors also exist for the general population but there are some risk factors specific to the 

SCI population. Some of these factors can be changed and some cannot. 

Non-modifiable risk factors for all populations 
Non-modifiable factors are things that can increase risk of shoulder injuries, but cannot inherently be 

changed. These include: 

• Higher age 

• Being female 

• Prior shoulder injury  

• Metabolic diseases leading to poor connective tissue capacity (e.g. diabetes, vascular diseases)  
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Non-modifiable risk factors specific to SCI 
• Higher level and complete injury 

• Longer duration of injury 

• Muscle imbalances due to paralysis of specific muscles 

• Reduced functional strength around the joint due to SCI-related muscle weakness/paralysis 

• Relying heavily on upper body movement for everyday life tasks 

• Postural issues due to SCI-related muscle weakness/paralysis 

Modifiable risk factors for all populations 
Modifiable factors are things that may be able to be changed with lifestyle adjustment. Risk for 

shoulder injury can be reduced by: 

• Improving shoulder flexibility or range of 

movement deficit 

• Increasing shoulder muscle strength and/or balance 

• Improving posture, especially of shoulders hunched 

forward which can increase impingement 

• Reducing occupational exposure: percentage of time 

spent working at or above shoulder height, high 

loads or force demands, repetitive tasks, exposure to 

vibration, sustained or awkward postures 

Modifiable risk factors specific to SCI 
• Reduce spasticity 

• Reduce body weight if obese 

• Improve balance or stability of the body for upper extremity tasks 

• Improve home or workplace set-up to reduce shoulder height movements and weight transfers 

without equipment support 

It is important to note that some of the factors within the modifiable lists may actually be non-

modifiable for some individuals. 

Refer to our 
article on 
Spasticity for 
more 
information! 
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Risk Factors: Tetraplegia vs Paraplegia 
While shoulder pain is more common in persons with tetraplegia and in those with complete 

injuries, the cause of that shoulder pain can differ: 

• In paraplegia, overuse-related shoulder pain is more common and is seen in later years after 

injury, a result of using the shoulders for mobility over a long period. 

• In someone with tetraplegia where shoulder muscles are affected by paralysis, an imbalance in 

the shoulder muscles can result and there may be spasticity that pulls the shoulder capsule. 

Then, just moving the shoulder can result in pain due to subluxation and impingement.  
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How can shoulder injuries be prevented and treated? 
Having had a shoulder injury is one of the main predictors of shoulder pain or subsequent shoulder 

injury. With this in mind, preventing an initial shoulder injury should be a priority.  

If a shoulder injury does occur, the treatment should focus on decreasing pain and beginning initial 

rehabilitation followed by continued rehabilitation and prevention of future shoulder injuries. 

Rehabilitation from an incident of shoulder pain or shoulder injury can seem to follow the same 

pathway as when one initially undergoes rehabilitation for an SCI. This is because of the need to 

restore and maintain mobility and strength to enable tissue capacity for function, to do the things you 

want and need to do. At the same time, we need to continually evaluate and re-evaluate our lifestyle, 

environment, and equipment choices as we age and change to ensure that these variables remain 

optimized and if not to change them. The following represent the key variables that need to be 

addressed in all situations: 

Managing pain 

Rest and Activity Modification   
Following a shoulder injury or the onset of pain, rest is often 

recommended as the first step in recovery. However, it can be difficult 

for manual wheelchair users or mobility aid users to fully rest their 

shoulders. In this case, you may be advised to pick 

and choose when to use your arms and when to use 

assistive technology. For example, for a manual 
wheelchair user, the use of a power-assisted-add-

on or adding a powered front-mounted system 

may reduce the use of the shoulders significantly.  

Rehabilitation techniques 
Physical and occupational therapists can be great resources for injury assessments as well as pain 

reduction treatments and therapies. The focus of shoulder recovery should revolve around building 

tissue capacity through strength and flexibility training and increasing variability in movements. 

Pharmacological 
Medications can be used to relieve pain and allow for more movement. These pharmacological 

interventions include nonsteroidal anti-inflammatory drugs (NSAIDs), acetaminophen, muscle 

relaxants, local anesthetic and corticosteroid injections.  

Prevention and Rehabilitation  
To best prevent subsequent shoulder injuries and to reduce shoulder pain, continued rehabilitation as 

well as strategies to reduce shoulder strain should be used.  

Exercise and Stretching 
Exercise programs and stretches, prescribed by a medical professional, to strengthen the shoulders, 

neck, chest and back muscles are helpful in preventing shoulder injuries. 

Using a propulsion assist device 

can eliminate the use of the 

arms for propulsion on a manual 

wheelchair.6 

Refer to our 
article on 
Propulsion 
Assist Devices 
for more 
information! 
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The following exercises are recommended for shoulder pain after SCI, beginning with shoulder 

stretches and rotator cuff muscle strengthening and then other shoulder stabilizers as the pain 

decreases: 

  

Bilateral stretch of anterior 

shoulder structures with 

“open book” stretch.7 

 

1. Stretching exercises for the front of the shoulder 

are recommended to counter tightness associated 

with shoulder pain in SCI. 

 

Seated stretch of 

anterior shoulder 

using a doorway.8 

 

External rotators can 

be strengthened using 

resistive bands with 

the elbow pressed 

against the body.9 

 

2. Shoulder strengthening exercises are effective 

in reducing pain in most overuse-related 

shoulder pain. Start with exercises  

for the rotator cuff muscles. 

The safest and most effective 

exercise to strengthen the 

supraspinatus muscle 

involves lifting the hand to 

shoulder height (90 degrees) 

diagonally (between directly 

in front and to the side- the 

scapular plane) with the 

thumb up (glenohumeral 

external rotation).10 
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  3. Exercises for scapular retractors (rhomboids/middle trapezius), scapular protractors (serratus 

anterior), and thoracohumeral depressors (pectoralis major/latissimus) can be added as pain 

decreases. 

Strengthening of the 

scapular protractors with 

the opposite motion, 

pushing forward.12 

Thoracohumeral 

depressors 

strengthening with 

resisted adduction 

exercises (pull-down 

with the elbow no higher 

than the shoulder).13 

Scapular retractors 

strengthening using a 

rowing exercise with 

the elbow down.11 
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Ergonomically Sound Environments 
Wheelchair users and mobility-aid users are exposed frequently to environments with above-

shoulder-height movements because typical environments are not adapted for their mobility needs. 

This is a common and often distressing issue that many people living with SCI experience. An 

important component of a preventative injury strategy is to arrange your work, home, and other 

frequented spaces in an ergonomically sound set-up style to suit your needs. A physical therapist, 

occupational therapist or care team can evaluate your environment to create a 

space that reduces effort and pain for you. Modifications may include lowering 

shelves to avoid raising arms above the head or arranging the storage of items so 

that the most frequently used objects are easier to access. Having an ergonomically 

sound set-up that allows you to move and function efficiently and safely is a 

valuable tool in preventing shoulder pain.  

Posture and wheelchair setup 
Posture has a major impact on how the body moves and 

should be considered when addressing a shoulder injury or 

the onset of shoulder pain.  

Sitting 

When sitting upright, your head and back should be 

aligned. Hunched shoulders with a forward head can 

increase impingement of shoulder structures. Be aware 

of your sitting posture in your wheelchair by regularly 

looking at your posture with a camera or in the mirror. People with SCI are at risk for postural 

issues especially if they have some paralysis of trunk and/or upper limb muscles. This shift in 

posture can cause issues with the shoulder blade sliding as the arm is raised above shoulder 

height. If posture problems develop, request a seating review from health professionals. 

Sleeping 

When sleeping, ensure your shoulders are well supported. If you sleep on your side, do not lay 

directly on the shoulder. Pull it forward and lie on the shoulder blade. If a comfortable position 

cannot be found, consult your OT or PT to find an alternate technique.  

Wheelchair setup 

Changes can be made to your wheelchair to help improve shoulder pain. It 

is important to make sure your wheelchair is set up in the most efficient 

way for your propulsion. Adjustment of your position in the chair as well 

as how the wheel is positioned will alter how you are pushing the chair, 

and how much energy is required to propel. Some possible adjustments 

include moving the rear wheel forward to reduce the reaching distance to the wheel, adjusting 

the wheel axle height to optimize your elbow angle (between 100-120 degrees), and general 

wheelchair maintenance (e.g, tire pressure, caster functions) to ensure your wheelchair remains 

easy to propel.  

Refer to our 
article on 
Housing for 
more 
information! 

14 

Refer to our articles 
on Wheelchair 
Seating and Manual 
Wheelchairs for 
more information! 
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Wheelchair Skills 
Increasing wheelchair skills by learning correct propelling and maneuvering 

techniques will aid in protecting against shoulder injuries. This includes skills 

such as wheelies, propulsion techniques such as using long, smooth strokes and 

recognizing signs that your wheelchair may need maintenance. 

The bottom line 
Shoulder injuries are a common experience for many people. Prevention is the best approach and there 

are many factors that can be modified to reduce your risk of shoulder pain. These include stretching 

and strengthening your shoulder muscles, ensuring good posture, ergonomic assessments and bettering 

your wheelchair handling skills.  

If you are experiencing shoulder pain or have injured your shoulder, please seek advice from your 

health care team. It is best to discuss all treatment options with your health providers to find out which 

treatments are suitable for you.  

Related resources 
SCIRE Community. “Housing” 

SCIRE Community. “Manual Wheelchairs” 

SCIRE Community. “Pain” 

SCIRE Community. “Propulsion Assist Devices” 

SCIRE Community. “Spasticity” 

SCIRE Community. “Wheelchair Provision” 

SCIRE Community. “Wheelchair Seating” 

Abbreviated reference list (PDF) 

 

Full reference list available from: community.scireproject.com/topic/shoulder-injuries/#reference-list 
Glossary terms available from: community.scireproject.com/topics/glossary/ 

Parts of this page have been adapted from the SCIRE Professional “Pain Management”, “Upper Limb”, and 
“Wheeled Mobility and Seating Equipment” Modules:  

Mehta S, Teasell RW, Loh E, Short C, Wolfe DL, Hsieh JTC (2014). Pain Following Spinal Cord Injury. In Eng JJ, 
Teasell RW, Miller WC, Wolfe DL, Townson AF, Hsieh JTC, Connolly SJ, Noonan VK, Loh E, McIntyre A, editors. 
Spinal Cord Injury Rehabilitation Evidence. Version 5.0: p 1-79. 
Available from: scireproject.com/evidence/pain-management/ 

Harnett A, Rice D, McIntyre A, Mehta S, Iruthayarajah I, Benton B, Teasell RW, Loh E. (2019). Upper Limb 

Rehabilitation Following Spinal Cord Injury. In Eng JJ, Teasell RW, Miller WC, Wolfe DL, Townson AF, Hsieh JTC, 

Connolly SJ, Noonan VK, Loh E, Sproule S, McIntyre A, Querée M, editors. Spinal Cord Injury Rehabilitation 

Evidence. Version 7.0: p 1-137. 

Available from: scireproject.com/evidence/upper-limb/  

Titus L, Moir S, Casalino A, McIntyre A, Connolly S, Mortenson B, Guilbalt L, Miles S, Trenholm K, Benton B, 

Regan M. (2016). Wheeled Mobility and Seating Equipment Following Spinal Cord Injury. In Eng JJ, Teasell RW, 

Miller WC, Wolfe DL, Townson AF, Hsieh JTC, Connolly SJ, Loh E, McIntyre A, editors. Spinal Cord Injury 

Rehabilitation Evidence. Version 6.0: p 1-178. 

Available from: scireproject.com/evidence/wheeled-mobility-and-seating-equipment/ 

 

Refer to our article 
on Wheelchair 
Provision for more 
information! 
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Disclaimer: This document does not provide medical advice. This information is provided for educational 
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damage by errors or omissions in this publication. 
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