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Physical Therapy Management of Subacromial Impingement Syndrome in Non-

Athlete Populations 

Subacromial Impingement Syndrome (SIS) describes a condition in which there is 

compression of the structures that pass through the Subacromial space, which include the rotator 

cuff tendons, subacromial bursa, and the long head of the biceps1. There are a variety of factors 

that can directly cause SIS or increase one’s risk of developing it. The condition is particularly 

prevalent in athletes, especially those who play overhead sports; this type of SIS is called “non-

outlet” or “internal2.” Another type of SIS is referred to as “outlet” or “external,” which includes 

both primary and secondary mechanisms of SIS, and describes the occurrence of this condition 

in the general population (non-athlete) 2. Causes of primary SIS include structural issues that 

cause mechanical impingement, such as bone spurs, abnormal shape of the acromion, and age-

related degeneration2. Secondary causes of SIS include muscle weakness, muscle imbalances, 

rotator cuff tear, scapular dyskinesia, postural abnormalities (ie. rounded shoulders, forward 

head), capsular laxity, and multidirectional instability2,3. The scope of this paper will focus on 

secondary SIS, and the role of physical therapy in the management of this condition in non-

athlete populations.  

SIS is the most commonly seen shoulder issue in the primary care setting; about 44-65% 

of all patients who complain of shoulder pain are diagnosed with SIS, although researchers do 

indicate that there is a tendency for this condition to be over-diagnosed at times4. Job-related 

demands can often increase one’s risk of developing SIS. For instance, repetitive upper extremity 

movements, overhead tasks, “awkward postures,” forceful and exertional tasks, sedentary work 

environments, and poor workstation ergonomics are associated with an increased occurrence of 

this condition5. There is also research indicating that individuals who sleep on their side – termed 
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decubitus sleeping position – are at 3.7 times greater risk of developing SIS than those who sleep 

in a supine position6. Additional risk factors would include any conditions that result in shoulder 

muscle weakness and imbalances, scapular dysfunction, and multidirectional instability; these 

factors cause abnormal mechanics at the Glenohumeral (GH) joint, and overtime this can lead to 

SIS2,3.  

The coracoacrimial ligament makes up the superior border of the Subacromial space, 

while the humeral head makes up the floor3. The Subacromial space is considered to have an 

inopportune mechanical build as is7; there is a small amount of space through which several 

structures pass: the long head of the biceps, Subacromial bursa, and the four tendons of the 

rotator cuff (supraspinatus, infraspinatus, teres minor, and subscapularis)3. Furthermore, there is 

poor vascularity in this region where the structures pass and attach – especially in the 

supraspinatus tendon and the origin site of the biceps tendon on the glenoid labrum – which not 

only increases the risk of injury, but also makes repair more difficult7.  An illustration of this 

region is provided in Appendix A.  

Function of the GH joint is largely influenced by scapular kinematics, synergy of the 

musculature surrounding the GH and scapulothoracic (ST) articulation, the GH capsule, and 

proper functioning of the sternoclavicular (SC) and acromioclavicular (AC) joints8. These factors 

are pertinent to scapulohumeral rhythm and provide both stability as well as mobility8,9. 

Scapulohumeral rhythm helps to “distribute motion” across all joints of the shoulder girdle – the 

GH, AC, SC, and ST, improves “congruency” between the glenoid fossa and humeral head, and 

sustains the optimal muscle length-tension ratio during motion9.  

Muscles that are most relevant to the function of the shoulder complex are: Deltoid 

(anterior, middle, posterior), Supraspinatus, Infraspinatus, Teres Minor, Teres Major, 
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Subscapularis, Latissimus Dorsi, Pectoralis Major, Pectoralis Minor, Long Head of the Biceps, 

Trapezius (Upper, Lower, Middle), Rhomboids, Levator Scapulae,  and Serratus Anterior8. The 

deltoid and rotator cuff muscles work together to provide “dynamic stability” during GH motion. 

For instance, with shoulder abduction and elevation, the deltoid works to roll the humeral head 

superiorly, while the infraspinatus, subscapularis, and teres minor muscles work to slide the 

humeral head inferiorly, in order to maintain space. Although the Subacromial space naturally 

gets smaller during the process of elevation, this issue gets compounded when instability, 

weakness, or other dysfunction prevents the humerus from getting translated inferiorly. In such 

situations, the humeral head rolls more superiorly, which puts pressure on the contents of the 

Subacromial space, thus promoting impingement. 7,8 

The effects of the scapulothoracic muscles on GH function and SIS has been well-

documented in the literature. A study by Castelein et.al. looked at electromyography (EMG) 

activity of deep and superficial scapulothoracic muscles in patients with SIS and healthy controls 

during three different movements involving shoulder elevation (elevation in the scapular plane, 

towel wall slide, and bilateral elevation with external rotation while holding a Theraband). The 

Pectoralis Minor muscle was found to be significantly more active during all of these elevation 

tasks in patients with SIS compared to the healthy subjects. Increased activity is indicative of a 

shortened muscle. The pectoralis minor typically plays a role in scapular protraction, downward 

rotation, and anterior tilting. When this muscle is in a shortened position however, it can limit 

scapular upward rotation – which is necessary for shoulder elevation, while causing excessive 

anterior tilting and internal rotation of the scapula10.  Poor posture is an example of a behavior 

that can cause the pectoralis minor to become shortened overtime11. The increased anterior tilt 
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and internal rotation caused by pectoralis minor tightness mechanically reduce the Subacromial 

space, and has been associated with symptoms commonly seen with SIS10. 

Findings from an article by Diederichsen et. al. can be used to supplement the 

information found by Castelein. In this article, EMG was assessed during dynamic abduction and 

external rotation in both patients with SIS and healthy subjects. Normally, during shoulder 

abduction, the supraspinatus performs the first 30 degrees of abduction while the deltoid 

primarily works through the rest of the range9. However, in the study it was found that in patients 

with SIS, there is excessive activity from the supraspinatus and upper trapezius, and decreased 

activity from the serratus anterior and middle deltoid. In other words, the supraspinatus is being 

overworked by having to perform movements that it normally does not undergo. The serratus 

anterior plays a large role in posterior tilting of the scapula during abduction or elevation, and 

also helps provide scapulothoracic stability. Thus, during these dynamic motions, the scapula is 

not being stabilized normally or effectively, which further contributes to the dysfunction that 

underlies SIS. With regards to external rotation, the infraspinatus is normally one of the primary 

muscles that perform this movement. However the study demonstrated that as individuals who 

had SIS performed external rotation, there was decreased activity of the infraspinatus and 

serratus anterior as compared to healthy individuals. Thus, again, the muscle that typically 

performs a particular function is impaired in individuals with SIS, along with scapular stabilizing 

muscles – thus increasing the action of other muscles to help compensate for the dysfunction. 12 

Tightness of the posterior capsule can also contribute to SIS due to its impact on normal 

shoulder arthrokinematics. Asymmetrical tightness of the GH capsule can cause the humeral 

head to eventually become positioned more anteriorly and superiorly, especially during the act of 

shoulder elevation. This change in position can result in impingement. 13 
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A physical therapy evaluation for someone presenting with shoulder pain or a diagnosis 

of subacromial impingement should include a thorough history (ie. pain, onset, occupation), 

observation of posture and scapular mechanics, active range of motion, manual muscle testing, 

palpation of the subacromial space and rotator cuff muscles, and special tests1. The most 

common symptoms that patients with SIS experience are shoulder pain (especially with overhead 

activities) and sleep disturbances due to shoulder discomfort.14. These symptoms most often 

occur with elevation and internal rotation of the arm. 10 Additional clinical signs can include 

tenderness to palpation of the rotator cuff muscles and tendons, or of the Subacromial space 

region. If the impingement is not managed in a timely manner and continues to occur, the issues 

can progress to rotator cuff tears, GH labral tears, or degeneration of the humeral head2. The 

diagnostic cluster that can be used by clinicians to assist in determining whether a patient has SIS 

includes the following 5 tests: Hawkins-Kennedy, Neer, Painful Arc, Empty Can, and External 

Rotation Resistance. Used individually, painful arc, external rotation resistance, and empty can 

are considered to be most clinically useful, as they can help to confirm a diagnosis of SIS. When 

used as a cluster, Michener et. al. determined that if at least 3 of the 5 tests are positive, it 

confirms that the patient has SIS; fewer than 3 positive tests would rule out SIS. 15 An outcome 

measure that is appropriate for use in patients with SIS are is the Shoulder Pain and Disability 

Index (SPADI). The SPADI assesses both pain and disability with regards to functional activities 

that patients typically have to perform daily. Higher scores indicate greater disability, and the 

minimal detectable change (MDC) for shoulder disorders are 21.5.16   

Due to the significant role of muscle-related dysfunction in secondary SIS, therapeutic 

exercise is typically a standard component of rehabilitation for patients. Interventions that 

address postural awareness, scapular dyskinesia, and weakness in the rotator cuff muscles are 
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recommended17. Improving postural awareness and scapular stability often go hand in hand, and 

because ST stability plays a significant role in GH joint mechanics and SIS, this is suggested as a 

starting point for rehabilitation18. Additionally, all of the rotator cuff muscles originate on the 

scapula, and promoting appropriate scapular stabilization during movements at the GH joint will 

promote better kinematics of the humeral head during those movements. 

Improving the stability of the scapula will require increasing the patient’s awareness of 

the scapula and its movements, strengthening of the scapulothoracic muscles, and stretching 

muscles that promote abnormal scapular positioning17,19. Forward head and rounded shoulders 

are common postural impairments seen in patients with SIS, as they reduce the Subacromial 

space.20 The scapulothoracic region has an important contribution to posture, and thus working 

on scapular awareness can help to address this issue by improving proprioception and the 

“resting position” of the scapula17. One “Scapular Orientation Exercise” that has been discussed 

in the literature is to have the patient sitting down or standing up with their arm by their side21. 

Then, the patient should be guided through performing isolated scapular movements (retraction, 

protraction, elevation, depression, upward rotation, and downward rotation), with the clinician 

providing passive assistance (passively moving the scapula), active assistance (assisting with 

moving the scapula while patient is actively moving it), tactile cues, demonstrations of correct 

and incorrect movements, or verbal feedback21. The article also noted that this technique is not 

utilized widely in the clinic, because clinicians “find it difficult to teach,” as the movements are 

often unfamiliar for the patients21. However, Mottram, et.al. demonstrated through the use of a 

motion analysis system and surface electromyography that individuals who had been taught the 

scapular orientation exercise were able to reproduce posterior tilting and upward rotation 

accurately and without guidance, and that the exercise resulted in an increase in scapulothoracic 
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muscle activity21. Thus, it would be beneficial to incorporate this type of treatment technique in 

the clinical setting. Another strategy that can be used to increase scapular awareness is to have 

the patient initially perform very exaggerated scapular retractions, or having the clinician provide 

tactile cues – such as placing a finger or pencil in the space between the scapulae18.  

After working on scapular orientation, strengthening exercises for the scapulothoracic 

and Glenohumeral muscles should be incorporated. The muscles that are important to target are 

the rhomboids, middle trapezius, lower trapezius, serratus anterior, and the rotator cuff 

muscles22,23. Ensuring that these muscles are strong and functioning appropriately is important 

for restoring the stability and mobility they enable at the GH joint.  One common issue that can 

be seen during shoulder exercises is excessive activity of the upper trapezius, typically to 

compensate for weakness in the other muscles; upper trapezius compensation will often cause 

the shoulder to be elevated during various shoulder movements22. It is important to make patients 

mindful of this and prevent it, in order to improve the effectiveness of the exercises they are 

doing22.  

Turgut et.al. investigated the impact of scapular stability exercises by comparing an 

intervention group that performed scapular stability exercises in addition to a shoulder 

strengthening and stretching regiment to a control group that just received the shoulder 

strengthening and stretching program. The exercise program for both groups lasted 12 weeks. 

Results indicated that although both groups reported improvements in disability scores and pain 

levels, there were significant differences between the groups with regards to “scapular 

kinematics” 6 and 12 weeks after training had ended. The intervention group demonstrated 

increased scapular external rotation, upward rotation, and posterior tilt.24 The greater external 

rotation and posterior tilt helps to improve the scapular position and decreases the amount of 



Guneet Chawla 

 

impingement that is occurring. The improved upward rotation allows the individual to perform 

shoulder range of motion more effectively. In addition, the results demonstrate that these 

kinematic changes in scapular positioning were still present 12 weeks after the exercise program, 

which is certainly a positive outcome.  

A study by Cools et.al. examined muscle activation (of lower trapezius, middle trapezius, 

serratus anterior, and upper trapezius) during various exercises, and determined that some of the 

most effective ones targeting the lower trapezius, middle trapezius, and serratus anterior while 

limiting upper trapezius involvement are: side-lying shoulder external rotation, side-lying 

shoulder flexion, and prone elevation in the scapular plane (abduction and external rotation 

combined). the prone elevation exercise was seen to have high activation of the lower trapezius 

based on EMG studies, which is ideal since that is the muscle that is being targeted. Researchers 

propose that due to these exercises being performed in gravity-eliminated positions, upper 

trapezius compensatory activity can be better controlled.22 Additional exercises that are 

commonly utilized for strengthening scapulothoracic musculature are: resisted rows, resisted 

shoulder extension, horizontal shoulder abduction, prone “superman” (scapular downward 

rotation + depression), and close grip pull downs18. Exercises should be progressed gradually in 

resistance and difficulty, and only when the patient is able to perform the exercise while 

demonstrating proper form. The exercise program utilized by Turgut et.al. had patients start with 

3 sets of 10 repetitions, and progressed to 3 sets of 15 repetitions, followed by 3 sets of 20 

repetitions; after the patient was able to achieve this level, the resistance would be increased22. 

Rotator cuff muscles should also be specifically targeted during rehabilitation for SIS. 

Based on a study by Malanga et.al., an exercise that appears to be most effective for stimulating 

supraspinatus activity is lying in prone while the “arm [is] abducted to 100 degrees and full 
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external rotation20,25.” This is in contrast to a previous version of this exercise that called for the 

“empty can” position, or full internal rotation while having he arm abducted to 100 degrees. 

However, the empty can position would often cause discomfort for the patients, since it is 

essentially placing them into impingement. Thus, the version by Malanga et. al. is regarded as 

the more appropriate one to use, although both are able to activate the supraspinatus equally25. In 

this position, exercises can progress though active range of motion, concentric resisted exercises, 

and eccentric resisted exercises. A progression of shoulder external rotation exercises will help to 

target the infraspinatus and teres minor muscles, while shoulder internal rotation will target the 

subscapularis18. In addition to these exercises, the supraspinatus, infraspinatus, teres minor, and 

posterior deltoid also get targeted by the side-lying external rotation exercise described in the 

previous paragraph22. One method of exercise progression for these muscles is to begin with 

active range of motion in a gravity-eliminated position, then against gravity, gradually adding 

resistance – and ultimately progressing to more dynamic situations18.  

 Muscular and capsular tightness can also contribute to SIS due to its impact on scapular 

and GH kinematics. An example would be how pectoralis minor tightness can promote excessive 

anterior tilting and internal rotation of the scapula – resulting in increased impingement. Thus, it 

is important to incorporate stretching into an exercise protocol for a patient with SIS. Turgut 

et.al. looked at a stretching program for this population that focused on the pectoralis minor, 

posterior capsule, levator scapula, and latissimus dorsi. Results found that the participant had a 

significant reduction in posterior capsule and pectoralis minor tightness. In addition, they 

reported less pain at night and with activity, and a significantly lower disability score compared 

to baseline. 19 Images and descriptions of these stretches are included in Appendix B.  
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In addition to therapeutic exercise, there are a variety of other interventions that are often 

utilized in clinics and have been documented in research. These include Kineseo tape, high-

intensity laser, and manual therapy. Kineseo-Tape (KT) in an intervention that is increasingly 

used by physical therapists to relieve pain, reduce edema, and provide neuromuscular re-

education – among other reasons. One theory behind the use of KT for pain relief is the gate 

control theory – where the application of the tape stimulates pathways of afferent fibers that 

prevent pain sensations from traveling to the brain. Various studies have also proposed that KT 

provides mechanical stabilization, proprioceptive stimulation, improves mobility, and has a 

positive psychological effect. However the overall efficacy of this intervention still remains 

uncertain due to mixed results. 26 

The use of KT as an add-on intervention to therapeutic exercise and other PT techniques 

(electrotherapy and manual therapy) has been shown to improve pain and function in patients 

with SIS, as compared to same treatment without KT27,28. A study by Hsu et.al. compared the 

outcomes of taping in athletes with SIS. KT applied over the lower trapezius (illustrated in 

Appendix C, Figure 1) was found to increase the amount of scapular posterior tilt during 

shoulder elevation in the scapular plane (below 90 degrees). Typically in individuals with SIS, 

the scapula begins to tilt anteriorly between 45 and 90 degrees of elevation – which encourages 

the impingement. Thus, these findings indicate that the KT applied over the lower trapezius was 

able to assist in stabilizing the scapula and allow for improved shoulder mobility and function. 

There is no information to suggest that this taping technique would not have similar outcomes in 

non-athlete populations as well. 29 On the other hand, a study by Keenan et.al. compared the 

effects of KT and placebo tape in patients with SIS while utilizing a taping procedure involving 

the supraspinatus and deltoid (illustrated Appendix C, Figure 2). There were no significant 
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differences observed between the intervention and control group with regards to shoulder 

strength, shoulder proprioception, or shoulder kinematics30. Thus, one can conclude that 

although KT can play a positive role in conjunction with other PT treatment, its primary effect is 

for pain relief and providing short-term support and stability14. In addition, the location of the 

tape can also play a role in the outcomes that might be seen for any given individual, and may 

account for the mixed outcomes in the literature.  

High-Intensity Laser Therapy (HILT) is a treatment that utilizes a neodymium-yttrium 

aluminum garnet laser, and has been shown to have a positive impact on patients with SIS31. The 

following parameters have been used by two different studies that have both demonstrated that 

HILT is associated with positive outcomes: high peak power (1-3 KW), 1064 nm wavelength, 

maximum energy for a single impulse of 150 mJ, 20-25 Hz frequency, average power of 6W, 

fluency of 760 mJ/cm2, and duration for a single impulse of less than 150 ms32,33. A pulsating 

waveform was used to deliver the laser energy via the hand piece32,33. HILT is able to penetrate 

into deeper layers of tissue (3-4 centimeters) without resulting in excessive build-up of heat in 

these tissues33. This modality also has “biostimulation, anti-inflammatory, and analgesic 

properties” which allows it to help reduce pain and edema33. Santamato et.al compared HILT to 

ultrasound therapy in patients with SIS. Patients in the HILT group received a total of 2,050 

joules of energy over a 10-minute treatment session. The treatment involved moving hand piece 

(which emits the laser) generally across upper trapezius, deltoid, and pectoralis minor muscles, 

as well as localized treatment (holding the hand piece in one place) over trigger points in these 

muscles until the patient reported a 70-80% decrease in pain. Ultrasound therapy was performed 

in the comparison group at a continuous rate, frequency of 1 MHz, and intensity of 2 W/cm2 for 

10 minutes. The ultrasound was administered to the superior and anterior aspects of the GH joint 
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as well as to any trigger points around the shoulder. Both groups received 10 treatment sessions 

over a span of 2 weeks (5 days/week). The group that received HILT had significantly more 

improvement in shoulder pain, range of motion, and function at the end of the intervention.32  

The use of manual therapy techniques for treatment of SIS include deep friction 

massage33; radial nerve stretching33; scapular moblizations33; GH joint mobilization33,34,35; 

proprioceptive neuromuscular facilitation (PNF) 33; grades I-V joint mobilizations to the 

shoulder girdle, cervical spine, upper thoracic spine, and costo-transverse joints34; and soft issue 

massage 34,35. Most of the research looks at the effect of manual therapy as an “add-on” 

intervention to therapeutic exercise, and the outcomes are variable36. Conroy, et.al. looked 

specifically at the role of joint mobilizations in improving the symptoms and function of patients 

with SIS. The control group received the following interventions: hot packs, active range of 

motion (AROM), stretching exercises, strengthening exercises, soft tissue mobilization, and 

patient education. The soft tissue mobilization was for 10 minutes during each session, and 

included “effleurage, friction, and kneading technique [with the arm in] a relatively loose packed 

position.” The experimental group received GH and Subacromial joint mobilization techniques 

in addition to all of the interventions from the control group; based on the patient’s presentation 

and response to the techniques, the physical therapist would perform Grade I, II, III, or IV 

mobilizations. The experimental group did report significantly lower pain levels in the 24 hours 

following a treatment session and on the Subacromial compression test, whereas the control 

group did not demonstrate any improvement in these two pain measures. Both groups 

demonstrated some improvement in shoulder AROM and function, but there were no significant 

between group differences in shoulder AROM or function. 35 
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Bang et. al. conducted a randomized control trial where one group received an exercise 

program consisting of flexibility and strengthening exercises, while the second group received 

manual therapy techniques in addition to the exercise program. The manual therapy techniques 

used in this study were based on patient presentation, but included Grades I-V mobilizations to 

the GH joint, scapula, cervical spine, upper thoracic spine, and costotransverse joints; and soft-

tissue massage. Both groups underwent the interventions for 6 weeks over a span of 3 weeks. 

Although both of the groups experienced significant improvement in pain and function, those in 

the exercise + manual therapy group improved by a significantly greater amount than the group 

that received just exercise. Furthermore, the exercise + manual therapy group had significant 

improvements in strength as compared to baseline, while the exercise only group did not. The 

improved pain levels and strength were seen at the end of the treatment sessions, whereas the 

changes in function were measured 2 months after treatment had been initiated (or about 5 weeks 

after the end of treatment). 34 

Overall, manual therapy does appear to have some benefit when incorporated into PT 

treatment for SIS, however, its effectiveness seems to be limited to short term outcomes (ie. 

immediately following the treatment or within the first 24 hours), and primarily targets pain14,35. 

Given the findings from Conroy and Bang, however, one could argue that achieving pain relief 

early on in the course of rehabilitation for SIS may promote faster healing and enable patients to 

progress through therapeutic exercise interventions more effectively as well.   

Ultimately, it is most important to utilize treatment techniques that address the underlying 

factors that caused SIS to occur. There are a variety of components that can contribute to this 

condition, which means that each patient should be examined individually and thoroughly rather 

than be put through a cookie-cutter protocol. This paper has identified some of the risk factors, 
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causes, biomechanical influences, and evidence-based treatment options for secondary SIS. In 

addition to all of these things, it is important to remember that prevention should also be a key 

goal of physical therapy. Due to the tremendous effect lifestyle behaviors and posture can have 

on muscle weakness, scapular dysfunction, and capsular tightness, it is important to educate 

patients with SIS in a way that helps prevent recurrence of the condition. Some examples of this 

might be to teach patients ways to change their workstation setup so that it promotes better 

posture and ergonomics. Physical therapy plays an important role in the management of 

secondary SIS, and it is important to make the most of this opportunity and not only treat the 

patient’s current condition, but equip them with the knowledge they need to sustain their 

improvements.  
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Appendix A: Anatomy of the Subacromial Space3  
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Appendix B: Turgut et.al. Stretching Protocol24  
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Appendix C: Kineseo-Tape Application  

Figure 1: Below is an image of the KT Tape application over the lower trapezius muscle used in 

the Hsu et.al article29. 

 

 

Figure 2: Below is an image of the KT technique used by Keenan et.al. over the supraspinatus 

and deltoid muscles30.  
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