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Objectives 

¨  Describe negative effects of shoulder pain and overuse 
injuries in manual wheelchair users 

¨  Describe contributors to and risk factors of shoulder 
pain and overuse injuries 

¨  Explain advantages and disadvantages of exercise 
prescription 

¨  Summarize evidence for interventions for prevention 
and management of shoulder pain and overuse injuries 

¨  Describe recommended home exercise program (HEP) 
¨  Describe recommended educational interventions 
 

Background 

¨  1.5 million manual wheelchair users in the U.S1 

¨  70% of manual wheelchair users report shoulder 
pain1,2 

¨  Shoulder pain is the most common upper extremity 
joint pain reported3  

¨  Prevalence 
¤ Females > Males1  
¤ é Time since injury1,3,4 

¤ Adults > Children5  
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Potential Causes 

¨  Repetitive movements & forces 
¨  Chronic impingement syndromes 75%3 

¨  Rotator cuff tears 65-71%3  
¨  Shoulder joint complex muscle imbalance 
¨  Adaptation of poor posture6-8 

¨  Poor biomechanics6-8 

¨  Incorrect wheelchair parameters 

Importance of Prevention 

¨  Shoulder pain/injury can lead to:2,6,7,9 

¤ Decreased mobility 
¤ Decreased functional activity 
¤ Decreased ADLs 
¤ Decreased physical activity 
¤ Decreased independence  
¤ Decreased quality of life 
¤  Increased risk for secondary co-morbidities  
¤  Increased risk for hospitalization  

 

Possible Interventions 

¨  Surgical treatment 
¨  Physical therapy 

¤ Resistance exercise 
¤ Flexibility exercise 
¤ Aerobic exercise 

¨  Patient/caregiver education 
¤ Biomechanics of wheelchair propulsion 
¤ Biomechanics of transfers/ADLs 
¤ Wheelchair seating and mobility 
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Why Exercise? 

¨  Improves overall physical fitness 
¨  ê Exercise : é Upper extremity symptoms 
¨  Negative feedback cycle4 

Decreased 
Activity 

Increased 
UE Pain 

Decreased 
Function 

Decreased 
Exercise 

Why Exercise? 

¨  Finding appropriate exercises is difficult 
¨  Modes of exercise: 

¤  Scapular/shoulder muscle strengthening 
¤  Scapular/shoulder muscle stretching 
¤  Upper extremity aerobic exercise 
¤  Upper extremity circuit training 

¨  Advantages: 
¤  Improve shoulder pain 
¤  Improve function 
¤  Improve cardiovascular & musculoskeletal endurance 
¤  Improve overall physical fitness 
¤  Increase quality of life3,8,10-13  

 

Why Exercise? 

¨  Exercise > No exercise intervention 
¨  Exercise > Education intervention 
¨  Best evidence supports combined: 

¤ Shoulder/scapular strengthening 
¤ Shoulder/scapular muscle stretching 
¤ Upper extremity aerobic exercise 
¤ Patient/caregiver education3,7,8,10 
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Resistance Exercise 

¨  Individualized strengthening program3,8,11 

¨  Focus on:3,8-10,14 

¤ Shoulder girdle depressors:  latissimus dorsi, 
pectoralis major, pectoralis minor 

¤ Rotator cuff muscles: supraspinatus, infraspinatus, 
teres minor, subscapularis 

¤ Scapular stabilizers:  trapezius, serratus anterior, 
rhomboids, levator scapulae, latissimus dorsi 

Resistance Exercise 

¨  2-3 times per week 
¨  3 sets of 8-12 repetitions per exercise 
¨  Moderate-High intensity 
¨  Modes: 

¤ Free weights 
¤ Elastic resistance bands 
¤ Weight machines 3,9,14 

Resistance Exercises 
¨  Serratus anterior3,10 

¤  Seated, resisted shoulder flexion with elbow extension 
¨  Shoulder external rotators 

¤  Seated, resisted shoulder external rotation at 90/90 
¨  Scapular retractors  

¤  Bilateral scapular retraction 
¨  Latissimus dorsi 

¤  Resisted shoulder adduction 
¨  Shoulder abductors 

¤  Shoulder elevation in scapular plane (weighted) 
¨  Middle & lower trapezius 

¤  Scapular retraction seated and in supine 
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Shoulder Resistance Exercise 
¨  Resisted Shoulder Flexion10 

¤  Secure band on low stable 
structure or hold dumbbells 
down with elbows straight, 
thumbs up, and palms facing 
the sides of the wheelchair 

¤  Raise arms straight up in front 
of you, stopping at the level of 
your shoulder  

¨  Target Muscle: Serratus 
Anterior  

Shoulder Resistance Exercise 

¨  Resisted Shoulder External 
Rotation3,10 

¤  Secure band to doorway or 
hold dumbbells with arms at 
side and elbows bent to 90 
degrees with thumb up 

¤  Rotate arm away from body 
keeping elbow at side  

¨  Target Muscles: Posterior 
Deltoid, Infraspinatus, Teres 
Minor 

Shoulder Resistance Exercise 

¨  Scapular Retraction 
(seated)10 

¤  Rest forearms in lap with 
palms facing each other 

¤  Bend elbows and bring arms 
back behind wheelchair 
wheel 

¤  Squeeze shoulder blades 
together 

¨  Target Muscle: Middle & 
Lower Trapezius 
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Shoulder Resistance Exercise 

¨  Scapular Retraction 
(supine)10 

¤  Lie Face up on bed or floor 
¤  Turn palms up and move 

arms slightly away from 
your body, keeping your 
elbows straight 

¤  Squeeze shoulder blades 
together 

¨  Target Muscle: Middle 
and Lower Trapezius 

Shoulder Resistance Exercise 
¨  Resisted Scapular 

Retraction3 

¤  Secure both ends of the band 
to a fixed structure at 
shoulder height or hold 
dumbbells with elbows 
straight and thumbs up 

¤  Pull straight back and 
squeeze shoulder blades 
together  

¨  Target Muscles: Trapezius, 
Rhomboids, Latissimus 
Dorsi 

Shoulder Resistance Exercise 

¨  Resisted Shoulder 
Adduction3 

¤  Secure band on a structure 
above the level of the  
shoulder 

¤  Grab band with one hand, 
thumb up, and pull straight 
down to the level of the hip  

¨  Target Muscle: 
Latissimus Dorsi 
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Shoulder Resistance Exercise 

¨  Resisted Shoulder 
Abduction3 

¤  Secure band on low stable 
structure or hold dumbbells 
down with elbow straight, 
thumb up, and palm facing 
forward 

¤  Raise arms straight up to 
the side, stopping at a 
moderate level of resistance 

¨  Target Muscles: 
Supraspinatus & Deltoid 

Flexibility Exercise 

¨  Improves scapulohumeral rhythm 
¨  Decreases malalignment 
¨  Decreases risk of injury/pain 

Flexibility Exercise 

¨  Perform at least 1 time every day 
¨  3 Repetitions of 30 second holds 
¨  Focus on: 

¤ Anterior joint capsule muscles 
n Coracobrachialis, serratus anterior, pectoralis major, 

pectoralis minor 
¤ Posterior joint capsule muscles 

n Latissimus dorsi, rotator cuff, teres major 
¤ Trapezius muscle3,7-10  
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Flexibility Exercises 

¨  Anterior Shoulder Stretch 
¤ Doorway stretch  

¨  Posterior Shoulder Stretch 
¤ Across body stretch (in seated 

and in supine)  
¨  Trapezius Muscle Stretch 

¤ Upper Trapezius:  seated 
cervical lateral flexion with 
overpressure 

Shoulder Flexibility Exercise 

¨  Anterior Shoulder Stretch3,10 

¤  Begin beside doorway 
¤  Raise your arm and place your 

hand on the outside of the 
doorframe with elbow slightly 
bent 

¤  Roll your wheelchair forward 
until light stretch is felt 

 
¨  Targeted Muscles: Pectoralis 

Major & Pectoralis Minor 

Shoulder Flexibility Exercise 

¨  Posterior Shoulder 
Stretch3,10 

¤ Bring one arm across the 
front of your body and use 
your other hand to hold the 
position at a light stretch 

¨  Targeted Muscle: 
Posterior Deltoid 
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Shoulder Flexibility Exercise 

¨  Neck Lateral Flexion 
Stretch 
¤  Hold onto the wheelchair 

wheel with one hand 
¤  Lean head away from the 

arm holding the wheelchair 
wheel 

¤  Use other hand to add 
gentle pressure to stretch if 
needed 

¨  Target Muscle: Upper 
Trapezius 

Aerobic Exercise 

¨  Is not associated with increased pain 
¨  Advantages 

¤  Increased endurance 
¤ Decreased energy expenditure required for mobility 
¤  Improved cardiorespiratory health 
¤  Improved mobility 

¨  Disadvantages 
¤  Increased risk of UE pain 
¤  Increased risk of UE injury4,13,14 

Aerobic Exercise 

¨  2-5x per week 
¨  20-60 minutes 
¨  Low-Moderate intensity (50-80% VO2 max) 
¨  Start conservatively & progress slowly 
¨  Modes 

¤ Arm crank ergometry 
¤ Wheelchair ergometry 
¤ Swimming4,14 
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Patient/Caregiver Education 

¨  Areas in need of education 
¤ Biomechanics of wheelchair propulsion 
¤ Biomechanics of transfers/ADLs 
¤ Wheelchair seating and mobility 

Wheelchair Propulsion 

¨  ê Biomechanics = é Risk of Injury 

¨  é Forces = é Risk of Injury 
¨  Push Phase of Wheelchair Propulsion 

¤ é Posterior Forces 
¤ é Superior Forces  

¨  ê Variability of Forces = é Shoulder Pain 
¤ Leads to constant repetitive force  
¤ Difficult to determine which preceded the other 

¨  Patients should be taught to propel with greater 
variability in peak forces2 

Wheelchair Propulsion 

¨  é Radial Forces = é Risk of Injury 
¤ é  superior force of humerus on rotator cuff 

¨  Small change in force = significant é risk 
¤ ~3,500 pushrim strikes per day 

¨  Women have é forces & é degeneration on MRI 
¤   é Joint Laxity,  é Estrogen 
¤ Wheelchair design/settings geared towards males 
¤ Decrease knowledge of wheelchair adjustments15,16 
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Wheelchair Propulsion 

¨  Education should include  
¤ Wheelchair propulsion  

n  Instruct to limit high forces 
n Gently grasp pushrim 
n Use of ergonomically designed pushrims 

¤ Wheelchair set-up 
n Appropriate width of wheelchair 
n Axle set as far forward as possible  

Wheelchair Parameters 

¨  Postural alignment is one of biggest contributors to 
poor wheelchair propulsion 

¨  é Anterior seat angle = ê Decreased pain 
¤ 10 degree increase shown to reduce symptoms  

¨   Straight anterior angle = 1.86x é risk of shoulder 
pain17  

Wheelchair Parameters 

¨   êTire pressure  
¤ é power output & éphysical strain 
¤  poor propulsion biomechanics 

¨  100% tire pressure 
¤ êpower output & êphysical strain 
¤  Improved propulsion biomechanics 

¨  Solid tire  = é power output & physical strain 
¨  Pneumatic tire = ê power output & physical strain20 

¨  êhand rim diameter = ê UE & trunk strain21 
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Biomechanics Recommendations 

¨  Assess if a manual wheelchair is appropriate 
¨  Pressure relief:  anterior lean vs. push-up18 

¨  Transfers3 

¤  Keep transfer surfaces level and close together 
¤  Avoid extreme shoulder ROM 
¤  Avoid overhead motions 

¨  Wheelchair propulsion3 

¤  Take rests when becoming fatigued 
¤  Avoid rapid forceful movements 
¤  Use tires or flexible pushrim adaptation 
¤  Avoid uneven terrain and steep inclines 

Outcome Measures 

¨  Shoulder Pain:3,8-12  

¤  Wheelchair User’s Shoulder Pain Index (WUSPI) 
n  15-Item Questionnaire for evaluating pain with activity 

¤  Disabilities of Arm, Shoulder, and Hand (DASH) 
n  Questionnaire for rating difficulty level of different activities 

¤  Physical Activity Scale for Individuals with Physical 
Disabilities (PASIPD) 
n  Assesses functional ability during a variety of activities  

¨  Quality of Life 
¤  SF-36:  36 items measuring 8 subscales of QOL 
¤  International SCI Quality of Life Basic Data Set 

n  3 Questions in which subject rates QOL on scale 0-10 

Precautions 

¨  SCI6,14 

¤  Autonomic dysreflexia (at or above T6 injury level) 
¤  Musculoskeletal injury 
¤  Thermal dysregulation  

¨  MS6 

¤  Fatigue  
¤  Core body temperature 
¤  Monitor vitals 

¨  CVA19 

¤  Musculoskeletal injuries  
¤  Sudden cardiac death 

¨  Amputee6 

¤  Residual limb(s) precautions 
¤  Exercise dependent on PLOF 
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