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CHAPTER 1 – THESIS INTRODUCTION  

 

Shoulder pain is a common complaint, estimated to be the second (Taylor, 2005), or third 

(Accident Compensation Corporation, 2004; Laslett, Steele, Hing, McNair, & Cadogan, 

2014; Pribicevic, Pollard, & Bonello, 2009) most common musculoskeletal complaint 

presenting in clinical practice. The presentation of shoulder pain in general medical practice, 

and to rehabilitation providers, is third in frequency behind knee pain and low back pain 

(Accident Compensation Corporation, 2004; Laslett et al., 2014; Pribicevic et al., 2009). Of 

all shoulder pain presentations, subacromial impingement syndrome (SIS) appears to be the 

most common cause, resulting in 44-65% of all shoulder pain complaints (van der Windt, 

Koes, de Jong, & Bouter, 1995). Subacromial impingement syndrome is the broad clinical 

diagnostic label for the constellation of signs and symptoms associated with compression 

and/or irritation of the subacromial contents, including the subacromial-subdeltoid (SASD) 

bursa, the supraspinatus tendon, the glenohumeral (GH) joint capsule and the long head of the 

bicipital tendon (Harrison & Flatow, 2011; Koester, Dunn, Kuhn, & Spindler, 2007; 

Michener, McClure, & Karduna, 2003; Neer, 1972). The SASD bursa is the key structure that 

can become irritated and inflamed in SIS, often leading to an ultrasound imaging diagnosis of 

SASD bursitis. Subacromial impingement syndrome and associated SASD bursitis can cause 

symptoms such as anterolateral shoulder pain, experienced particularly when lying on the 

affected arm, performing overhead activities, or during elevation and depression of the GH 

joint between 70 ̊ and 120 ̊ , as well as weakness and decreased shoulder range of motion 

(ROM) (Allen, 2018; Garving, Jakob, Bauer, Nadjar, & U, 2017; Umer, Qadir, & Azam, 

2012). The condition, and the resulting symptoms, result in a decrease in the functional 

ability of the shoulder which can cause a reduction in quality of life and work status, sleep 

disturbances, daytime dysfunction, cognitive, behavioural, or emotional changes, depression, 

and/or anxiety (Chipchase, O'Connor, Costi, & Krishnan, 2000; Cho, Jung, Park, Song, & 

Yu, 2013).  

 

Three common treatment options for SIS and SASD bursitis are corticosteroid injection, 

manual therapy, and rehabilitative exercises. Corticosteroid injections into the subacromial 

space or SASD bursa are a common treatment for SIS or SASD bursitis, especially upon 

failure of other conservative treatment options (Buchbinder, Green, & Youd, 2003; Garvey, 

Solberg, Cai, & Matzkin, 2018). Corticosteroid injections for these conditions commonly 

include a combination of local anaesthetics for immediate pain relief coupled with a 
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corticosteroid agent (Wittich, Ficalora, Mason, & Beckman, 2009). The corticosteroid agent 

aims to relieve pain, decrease inflammation, increase mobility, and if done into a bursa, 

distend the bursa and ‘open up’ any adhesions (Allen, 2018; Stephens, Beutler, & O'Connor, 

2008). Another objective of corticosteroid injection into the SASD bursa is to provide short-

term pain relief, which may offer a pain-free window of opportunity to participate in 

rehabilitative exercises and manual therapy, which is thought to optimise outcomes 

(Crawshaw et al., 2010; Gruson, Ruchelsman, & Zuckerman, 2008; Stephens et al., 2008). 

Manual therapy interventions typically involve joint and soft tissue mobilisations, postural 

improvement, application of kinesiology tape, patient education and high-velocity low-

amplitude (HVLA) manipulations (Bang & Deyle, 2000; Kachingwe, Phillips, Sletten, & 

Plunkett, 2008; Senbursa, Baltaci, & Atay, 2007). These techniques aim to improve postural 

abnormalities of the thoracic and cervical spines, increase pain-free shoulder girdle ROM, 

restore posterior GH capsule mobility and improve soft tissue mobility (Bang & Deyle, 2000; 

Kachingwe et al., 2008). As part of the management plan, rehabilitation providers will often 

prescribe therapeutic exercises to patients with SIS. Therapeutic exercises aid in improving 

shoulder girdle mobility, strength and stability, GH and scapulothoracic positioning, mobility, 

muscle stabilisation, proprioception, neuromuscular control and strength (Bang & Deyle, 

2000; Shire et al., 2017).  

 

The following review will examine background information regarding corticosteroid 

injections, manual therapy, rehabilitative exercise and combinations of such treatments. 

Before this review though, it is important to be orientated to the context of the shoulder. 

Accordingly, Chapter 2 initially provides information on the structure and function of the 

shoulder, the impact of shoulder pain and different causes of shoulder pain, with emphasis on 

SIS and SASD bursitis. This context is important as it provides an understanding of the 

complexity of the shoulder and the difficulties that may arise when diagnosing and treating 

shoulder pain. Following this discussion of the shoulder, extant literature regarding different 

treatment options for SIS and SASD bursitis is then critically reviewed. Interventions 

discussed will include corticosteroid injections, manual therapy, rehabilitative exercises and 

combinations of these treatment modalities. The literature on manual therapy and 

rehabilitative exercises is reviewed because of the proposed benefits that these treatments 

provide following corticosteroid injections for shoulder pain during the pain-free window of 

opportunity. The conclusion of Chapter 2 includes the research questions which are based on 

the gaps in the literature surrounding the topic. Chapter 3 then includes an overview of the 



9 
 

different methodologies that could be used to answer the research questions and the aim and 

objectives of the research. Chapter 4 is presented as a manuscript which reports the findings 

of the current research in a format according to the journal BMC Musculoskeletal Disorders. 

Lastly, Chapter 5 presents Appendices which contain the participant information sheets, the 

participant consent forms, the questionnaires that were used to gather information and the 

letter of ethics committee approval for the research. 
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CHAPTER 2 – BACKGROUND AND CRITICAL REVIEW OF LITERATURE 

 

This chapter commences with an overview of the structure and function of the GH joint, 

followed by the impact of shoulder pain and a detailed explanation of shoulder pain. The 

chapter focuses on SIS and SASD bursitis as a cause of shoulder pain. The literature 

regarding the efficacy of corticosteroid injections for shoulder pain, predominantly SIS and 

SASD bursitis, will then be reviewed. Subsequently, literature regarding other common 

conservative treatment options for SIS and SASD bursitis such as manual therapy, 

rehabilitative exercise and the effect of these modalities post-corticosteroid injection will be 

reviewed.  

 

PART 1 – BACKGROUND REVIEW OF THE SHOULDER 

 

Structure and Function of the Shoulder Complex  

The shoulder complex is comprised of three bones; the scapula, humerus and clavicle. These 

bones articulate to form the four joints of the complex, the acromioclavicular joint, GH joint, 

sternoclavicular joint and scapulothoracic joint (Culham & Peat, 1993). The GH joint, along 

with the coordinated stabilisation of the other joints of the shoulder complex, allow a 

substantial ROM of the upper extremity, greater than any other joint in the body (Culham & 

Peat, 1993). A mismatch of size between the head of the humerus and glenoid cavity of the 

GH joint exists with a maximum of only 30% of the humeral head articulating with the 

glenoid at any time (Lugo, Kung, & Ma, 2008). This discrepancy in size means the 

articulating surfaces of the GH joint are relatively incongruent which is what allows the joint 

to have substantial movement in all ranges of motion (Terry & Chopp, 2000). A consequence 

of this mismatch is that it also gives the GH joint an inherent instability, requiring active and 

passive stabilisers to maintain joint stability throughout the shoulders various ranges of 

motion (Hurov, 2009). The passive stabilisers of the GH joint include the bony anatomy, joint 

capsule, ligamentous structures, glenoid labrum, as well as negative inter-articular pressure 

(Lugo et al., 2008). The passive stabilisers are further supported by active stabilisers, 

specifically the rotator cuff (RC) muscles, scapulothoracic muscles, and other musculature 

surrounding the shoulder (Hurov, 2009; Lugo et al., 2008). If any of the stabilising structures 

of the shoulder are injured or impaired, the function can be decreased and the shoulder will 

be at greater risk of further injury (Terry & Chopp, 2000). The complexity and inherent 
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instability of the shoulder girdle increase the risk of developing shoulder dysfunction and/or 

pathology (Linaker & Walker-Bone, 2015).  

 

The Impact of Shoulder Pain  

Musculoskeletal conditions such as shoulder pain are the leading global contributor of long-

term pain and disability with 20-33% of people internationally living with a musculoskeletal 

condition (James et al., 2018; Woolf, Erwin, & March, 2012). Musculoskeletal conditions are 

also a significant issue in New Zealand, affecting one in four adults (Bossley & Miles, 2009). 

Overall, 20% of New Zealand adults reported that they experienced chronic musculoskeletal 

pain, while 25% had experienced moderate to severe recent musculoskeletal pain (Dominick, 

Blyth, & Nicholas, 2011). These musculoskeletal disorders account for at least 25% of New 

Zealand’s total annual health costs, are estimated to cost New Zealand more than $5.6 billion 

per year (Bossley & Miles, 2009) and account for 13% of total health loss in New Zealand 

(Ministry of Health, 2016). Both in New Zealand and globally, shoulder pain is the third most 

common of all musculoskeletal complaints (Accident Compensation Corporation, 2004; 

Bossley & Miles, 2009; van der Heijden, 1999). 

 

Prevalence and incidence of shoulder pain 

Obtaining epidemiological data regarding shoulder pain is difficult, especially incidence data. 

The difficulty occurs due to problems with criteria and classification, diagnostic procedure, 

study design, methods of measuring risk factors and the potential cost of the longitudinal 

studies which are often required to gather this information (Luime et al., 2004; Pribicevic et 

al., 2009). In the available data, it has been found that between 18.6% and 31% of adults 

experience shoulder pain each month (Henschke, Kamper, & Maher, 2015; Luime et al., 

2004). Shoulder pain has also been reported to have a point prevalence of 6.9% to 26%, a 1-

month prevalence of 18.6% to 31 %, a 1-year prevalence of 4.7% to 46.7% and a lifetime 

prevalence of 6.7% to 66.7% (Luime et al., 2004). The incidence rate of shoulder pain has 

also been found to range from 2.5 to 9.9%, depending on age (Luime et al., 2004), while the 

annual incidence of shoulder pain is reported to be 7% (van der Heijden, 1999). In the 

primary care setting, shoulder pain accounts for approximately 16% of all musculoskeletal 

complaints and has an incidence of 15 new episodes per 1000 patients (Burbank, Stevenson, 

Czarnecki, & Dorfman, 2008). In general practice alone, it was found that the incidence of 

shoulder pain was ~29 per 1000 person-years (Feleus et al., 2008; Greving et al., 2012). Due 
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to how common shoulder pain is among the general population, it appears to pose a 

significant individual and societal burden.  

 

The burden of shoulder pain 

Shoulder pain poses a detrimental and burdensome medical and socioeconomic problem in 

the general population and is among the most common complaints to present to both general 

medical practice and rehabilitation providers (Kuye, Jain, Warner, Herndon, & Warner, 2012; 

Laslett, Steele, Hing, McNair, & Cadogan, 2015; Pribicevic et al., 2009). Shoulder pain and 

disability has an adverse effect on both individuals and society. On an individual level, 

shoulder pain limits activities of daily living and restricts the ability to participate in work, 

sport and leisure activities (Harcombe, McBride, Derrett, & Gray, 2009; Luime et al., 2004; 

Palazzo, Ravaud, Papelard, Ravaud, & Poiraudeau, 2014). Shoulder pain, like other 

musculoskeletal complaints, can also lead to negative thoughts and perceptions of one's 

overall health and can lead to further psychological, social, familial and financial problems 

(Henschke et al., 2015; Woolf et al., 2012). Shoulder pain can impact society through work 

loss, with paid and unpaid worker absence and loss of productivity as well as provision of 

weekly compensation by the Accident Compensation Corporation for treatment costs and 

time off work (Harcombe et al., 2009). The duration of shoulder pain that many individuals 

experience may worsen the impact that shoulder pain has on both the individual and society.  

 

The duration of shoulder pain 

Shoulder disorders are often not self-limiting in a short-term time frame, with many patients 

experiencing long-term shoulder pain and disability (Jakobsen, Biering, Kærgaard, Dalbøge, 

& Andersen, 2018; Luime et al., 2004). Only half of the shoulder complaints presenting to 

primary care resolve within 6-months (van der Heijden, 1999). An additional 40% of 

shoulder complaints will persist for longer than 1-year, with 60% of these patients seeing a 

resolution of pain and disability within a 2-year timeframe (Bot et al., 2005; Reilingh, 

Kuijpers, Tanja-Harfterkamp, & van der Windt, 2008; van der Windt et al., 1996).  

 

Subacromial Impingement Syndrome and Subacromial-Subdeltoid Bursitis  

Much of the impact associated with shoulder pain may be as a result of SIS, as this is the 

most common cause of shoulder pain (van der Windt et al., 1995). Subacromial impingement 

syndrome is a clinical syndrome that encompasses a range of different shoulder pathologies, 

of which SASD bursitis is the principal and most commonly identified pathology. 
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Subacromial impingement syndrome occurs if the relationship between the structures in the 

subacromial space is compromised or if there is an invasion of the potential space of the 

subacromial area (Culham & Peat, 1993). The potential space can be invaded in cases of RC 

inflammation, bursitis, osteophyte formation, or abnormal morphology of the acromion 

(Culham & Peat, 1993). 

 

Subacromial space and SASD bursa 

The subacromial space is formed by the coracoacromial arch superiorly and the humeral head 

inferiorly and contains the supraspinatus tendon, SASD bursa, the long head of the bicipital 

tendon and the GH joint capsule (Culham & Peat, 1993; Michener et al., 2003). When an 

abnormality in the shoulder causes a decrease in the potential volume of the subacromial 

space, impingement of its contents can occur, resulting in SIS (Culham & Peat, 1993). The 

SASD bursa is a common structure that is affected by impingement, resulting in bursitis. 

Bursae are synovial lined sacs that are located where tendons move against other tendons or 

bone, serving to reduce friction between the moving structures (Hirji, Hunjun, & Choudur, 

2011). The SASD bursa typically consists of two communicating bursae that are located 

superior to the supraspinatus muscle, inferior to the coracoacromial arch and deltoid muscle 

while overlying the bicipital groove (Hirji et al., 2011). The SASD bursa functions to reduce 

friction and permits free gliding movement between the structures above and below it during 

shoulder motion (Constant, 1989; Culham & Peat, 1993).  

 

Epidemiology of SIS and SASD bursitis 

The subacromial space and/or SASD bursa are often implicated in shoulder pain, with SIS 

being the most common cause of shoulder pain, accounting for 44-65% of all shoulder pain 

complaints (van der Windt et al., 1995). Although these data from van der Windt et al. (1995) 

are dated, they are often cited in recent literature due to limited current epidemiological data. 

In another dated study of shoulder pain in general practice, more than half of the participants 

were diagnosed with SIS (van der Windt et al., 1995). Subacromial impingement syndrome 

and SASD bursitis can occur at any age with the underlying aetiology usually varying 

between age groups (Khan, Nagy, Malal, & Waseem, 2013). Subacromial impingement 

syndrome is common in athletes and workers that perform repetitive overhead motions (Jobe, 

Coen, & Screnar, 2000; Khan et al., 2013).  
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In an Australian study aiming to identify the prevalence of shoulder pain in chiropractic 

practice, it was found that SIS was accountable for 44% of all shoulder pain complaints 

(Pribicevic et al., 2009). Additionally, in a New Zealand imaging study in which 208 patients 

with shoulder pain underwent diagnostic ultrasound assessment, RC pathology and SASD 

bursitis were the most common findings, affecting 50% and 31% of participants, respectively 

(Cadogan, Laslett, Hing, McNair, & Coates, 2011). Magnetic resonance arthrogram was also 

performed on the patients, with the most prevalent findings being bursitis pathology followed 

by RC pathology, affecting 76% and 65% of participants respectively (Cadogan et al., 2011).  

 

Aetiology and clinical presentation of SIS and SASD bursitis 

The aetiology of SIS has been categorised as either primary or secondary (Michener et al., 

2003). Primary SIS, which is the classic description of the condition, is thought to occur 

when the supraspinatus tendon sheath, long head of the bicipital tendon, GH joint capsule, 

and/or SASD bursa become impinged between the humeral head and anterior acromion 

(Neer, 1972). Primary impingement can occur due to intrinsic factors such as RC weakness, 

inflammation of the RC tendons and/or SASD bursa, RC tendinopathy, and posterior-capsule 

tightness (Neer, 1972). Primary impingement can also occur because of extrinsic factors such 

as having a curved or hooked acromion, acromial spurs, or postural dysfunction (Lewis, 

Wright, & Green, 2005; Morrison, Greenbaum, & Einhorn, 2000; Nicholson, Goodman, 

Flatow, & Bigliani, 1996). Secondary shoulder impingement involves subacromial soft tissue 

irritation due to abnormal GH biomechanics during elevation as a result of a functional 

disturbance in the positioning of the humeral head (Garving et al., 2017). Impingement of the 

SASD bursa is a common manifestation of SIS, resulting in SASD bursitis. The SASD bursa 

is said to be a common source of pain due to its vulnerable anatomical location, rich 

innervation, and the increases in biomechanical loading it experiences during repetitive 

movements (Cadogan, Laslett, Hing, McNair, & Taylor, 2012). In a normal shoulder, sliding 

occurs between the superior and inferior bursa, allowing for mobility of subacromial 

structures but in SASD bursitis, the surfaces may become adherent to surrounding structures, 

potentially leading to pain (Constant, 1989). 

 

SASD bursitis, since it is encompassed in the broad spectrum of pathologies of SIS, shares a 

similar clinical presentation to SIS (Allen, 2018). The clinical presentation associated with 

SIS and SASD bursitis usually develop over a period of weeks to months but can also occur 

following acute injury (Umer et al., 2012). The pain associated with these conditions is 
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typically located at the anterolateral acromion and can radiate anywhere between the lateral 

aspect of the upper half of the humerus and the cervical spine (Umer et al., 2012). Pain 

associated with SIS is typically aggravated by various ranges of shoulder motion and lying on 

the affected side (Garving et al., 2017). Sleep disturbance is a common complaint in patients 

with SIS due to the pain experienced, resulting in poorer sleep quality (Mulligan, Brunette, 

Shirley, & Khazzam, 2015; Tekeoglu et al., 2013). Particularly painful movements are 

elevation and depression of the GH between 70  ̊ and 120  ̊, especially with abduction 

(Garving et al., 2017). The symptoms of SIS are often accompanied by shoulder weakness, 

particularly with external rotation and abduction, crepitus, and limited ROM (Umer et al., 

2012). The condition itself and the associated symptoms result in a decrease in the functional 

ability of the shoulder which is reported to reduce a person’s quality of life and work status, 

cause sleep disturbances, daytime dysfunction, cognitive, behavioural, or emotional changes, 

depression, and/or anxiety (Chipchase et al., 2000; Cho et al., 2013). The clinical presentation 

of SIS is not specific to that condition and is shared with many other shoulder conditions, 

potentially making it difficult to diagnose.  

  

Diagnosis of SIS and SASD bursitis 

Physical shoulder tests to diagnose SIS and/or SASD bursitis  

In clinical practice, there are many physical tests used to aid clinicians in making a diagnosis 

of SIS or SASD bursitis. Although the tests are widely described and used in clinical practice, 

they are known to have limited utility in diagnosing shoulder conditions, especially since 

many shoulder conditions share similar symptoms (Kelly, Brittle, & Allen, 2010). Therefore, 

most physical tests for SIS or SASD bursitis are more sensitive than specific as the tests may 

also be positive in the presence of other shoulder conditions (Park, Yokota, Gill, El Rassi, & 

McFarland, 2005; Silva et al., 2008). It is recommended that the results of the tests be 

interpreted with caution (Alqunaee, Galvin, and Fahey, 2012). It has even been suggested that 

physical tests for shoulder pain cannot be used to make a diagnosis and that they should be 

abandoned altogether due to lack of uniformity, validity and reliability (May, Chance-Larsen, 

Littlewood, Lomas, & Saad, 2010). Physical tests that are commonly used when SIS or 

SASD bursitis are suspected include the Neer’s test, Hawkins-Kennedy impingement sign, 

the painful arc sign, empty-can test, horizontal adduction sign, Yocum test and the drop arm 

sign (May et al., 2010). No single physical test, however, has sufficient accuracy to make a 

definite diagnosis of SASD bursitis or SIS, although a combination of physical tests can 

increase the post-test probability of an accurate diagnosis (Diercks et al., 2014; Hegedus et 
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al., 2012). A combination of positive tests of Hawkins Kennedy test, Neer’s test and the 

empty-can test may increase the chances of diagnosing SIS (Alqunaee et al., 2012).  

 

The collective sensitivity and specificity have been found to be 72% and 60% respectively for 

Neer’s test, 79% and 59% respectively for the Hawkins-Kennedy test, and 53% and 76%, 

respectively for the painful arc test (Hegedus et al., 2012). In another review, it was found 

that Neer’s test has the highest sensitivity of 78%, while the lift-off test has the highest 

specificity of 97% and is the test that had the best diagnostic utility for SIS (Alqunaee et al., 

2012). For diagnosing SASD bursitis specifically, it has been found that empty and full-can 

weakness, Neer’s test and Hawkins Kennedy test are the most specific tests (Kelly et al., 

2010). In detecting SASD bursitis, Neer’s test has a sensitivity and specificity of 75% and 

47.5% respectively while the Hawkins-Kennedy test has a sensitivity and specificity of 

91.7% and 44.3% respectively (MacDonald, Clark, & Sutherland, 2000).  

 

Imaging modalities to diagnose SIS/SASD bursitis 

Since physical tests alone are not sufficient to make an accurate diagnosis for shoulder 

conditions, the use of imaging, especially diagnostic ultrasound, should be considered to aid 

therapists in making a more accurate diagnosis (Fodor, Poanta, Felea, Rednic, & Bolosiu, 

2009; Mulyadi, Harish, O'Neill, & Rebello, 2009). Imaging modalities that are used to aid in 

diagnosing SIS or bursitis include ultrasound, magnetic resonance imaging (MRI), or x-ray 

(in order to rule out bony pathology). Although MRI is a sensitive imaging modality with 

high negative predictive values, ultrasound has been found to have similar specificity and 

sensitivity in assessment of the RC and subacromial space with several additional advantages 

compared to MRI (Birtane, Calis, & Akgun, 2001; Girish et al., 2011; Teefey et al., 2004; 

Vlychou et al., 2009). Ultrasound is a safe modality involving no exposure to ionising 

radiation, is widely accessible within the community, is a non-invasive tool that allows for 

dynamic imaging (the shoulder can be examined while moving) and is preferred by many 

patients compared to MRI (Girish et al., 2011; Middleton et al., 2004; Read & Perko, 1998). 

Ultrasound is commonly used to measure the thickness of the SASD bursa, which if exceeds 

~4mm is considered indicative of pathology (White, Schweitzer, & Haims, 2006). Although 

ultrasound is more accurate than physical examination, Girish et al. (2011) found that 98% of 

people also have an asymptomatic shoulder abnormality detected on ultrasound with the most 

common finding being SASD bursal thickening. This finding indicates that although 

ultrasound is useful in increasing diagnostic accuracy, the findings should be informed by the 
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patients’ clinical presentation for the formulation of a diagnosis and a subsequent 

management plan (Girish et al., 2011).  

 

As with any health condition, making a correct diagnosis promptly is essential for optimising 

positive health outcomes in a patient because any subsequent clinical decisions made will be 

tailored to the patient’s problems (Holmboe & Durning, 2014). The same applies for shoulder 

conditions. A correct diagnosis of a patient’s shoulder pain will allow the patient to receive 

more specific evidence-based treatment as soon as possible, which may improve their clinical 

outcomes. However, due to the poor diagnostic utility of a majority of the physical tests for 

shoulder pain, correct treatment may be delayed, especially if imaging is not easily 

accessible. The wrong diagnosis of a patients shoulder pain could, therefore, be made, 

potentially affecting the clinical course and outcomes of patients with shoulder pain.   

 

Other Common Causes of Shoulder Pain 

Two other common causes of shoulder pain, adhesive capsulitis and acromioclavicular joint 

disease, will be reviewed in this section. Information on these conditions is included because 

it is important to distinguish these conditions from SIS and SASD bursitis as this may affect 

the treatments that patients receive and the location that a steroid injection may take place. It 

is important to distinguish different shoulder conditions in clinical practice so that patients 

can receive appropriate management, increasing the chances of positive outcomes. It is also 

important to appropriately distinguish different shoulder conditions in research settings to aid 

in improving the internal and external validity of a study.    

 

Adhesive capsulitis 

Adhesive capsulitis is less common than SIS and acromioclavicular joint disorder, accounting 

for only 2% of shoulder pain complaints (Murphy & Carr, 2010). Adhesive capsulitis is a 

painful condition of the shoulder associated with a loss of ROM in the GH joint (Ewald, 

2011). It affects 2-5% of the general population and up to 20-30% of the diabetic population 

(Hand, Clipsham, Rees, & Carr, 2008; Hsu, Anakwenze, Warrender, & Abboud, 2011; Tighe 

& Oakley, 2008). Adhesive capsulitis has been defined as a painful condition of uncertain 

aetiology characterized by significant restriction of both active and passive shoulder motion 

that occurs in the absence of a known intrinsic shoulder disorder and unremarkable 

radiographic findings (Hsu et al., 2011; Zuckerman & Rokito, 2011). The condition is 

characterized by the insidious onset of this shoulder pain followed by global restriction and is 
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said to be self-limiting, with most patients recovering within 2-years (Griesser, Harris, 

Campbell, & Jones, 2011; Robinson, Seah, Chee, Hindle, & Murray, 2012). Nevertheless, 

symptoms may not always resolve, with 35% of patients experiencing prolonged mild 

symptoms and 6% experiencing prolonged severe symptoms (Hand et al., 2008).  

 

The aetiological processes that result in adhesive capsulitis are poorly understood. A variety 

of immunological, biomechanical, inflammatory and endocrine abnormalities are suggested 

to be involved, but the basic pathogenesis and aetiology are not well understood (Robinson et 

al., 2012). Most literature suggests that adhesive capsulitis involves both inflammation and 

capsular fibrosis and, since pain usually precedes stiffness, it is suggested that inflammation 

evolves into fibrosis (Robinson et al., 2012; Tamai, Akutsu, & Yano, 2014). The disorder is 

usually classified as either primary or secondary adhesive capsulitis based on the aetiological 

factors (Lewis, 2015; Zuckerman & Rokito, 2011). The primary form of adhesive capsulitis is 

characterised by an idiopathic onset, whereas the secondary form is diagnosed if underlying 

or associated conditions or causes can be identified in the patient's history or examination 

(Hsu et al., 2011; Tamai et al., 2014). These underlying causes can include previous shoulder 

trauma or surgery, calcific tendinitis, RC and biceps tendinopathy or tears, humeral or 

clavicular fractures, cervical radiculopathy, breast surgery, chest wall tumour, or diabetes 

mellitus (Lewis, 2015; Neviaser & Neviaser, 2011; Tamai et al., 2014).  

 

The primary clinical presentation of adhesive capsulitis is shoulder pain and decreased 

shoulder ROM, in both active and passive movements. The pain is usually insidious and 

develops gradually over several months and is described as an ache that can refer to the origin 

of the deltoid (Hsu et al., 2011; Neviaser & Neviaser, 2011). Night pain is also a common 

symptom and individuals will likely find it difficult to sleep on the affected side (Hsu et al., 

2011). Loss of shoulder motion accompanies this shoulder pain, especially with elevation and 

external rotation of the GH joint (Robinson et al., 2012). As the condition progresses, 

movement restrictions of the shoulder become more pronounced in all ranges of motion with 

elevation and external rotation being particularly restricted (Hsu et al., 2011; Neviaser & 

Neviaser, 2011). Pain often decreases with this increased stiffness and may only be apparent 

when the end ranges of movement are challenged (Neviaser, & Neviaser, 2011).  
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Acromioclavicular joint disorder 

Disorders of the acromioclavicular joint can be caused by osteoarthritis, trauma, dislocation 

or, rarely, a tumour, and are another common cause of shoulder pain (Mitchell, Adebajo, 

Hay, & Carr, 2005). Dislocation of the joint can occur at any age and is associated with a 

traumatic event whereas tumours and osteoarthritis are more likely to occur in the elderly 

population (Mitchell et al., 2005). These disorders can present with pain, tenderness and 

swelling around the area of the joint as well as restricted and/or painful horizontal adduction 

of the shoulder (Mitchell et al., 2005). In a study performed by Cadogan et al. (2011) drawing 

on an New Zealand population, magnetic resonance arthrogram found that 59% of 

participants with shoulder pain had signs of acromioclavicular joint pathology.  

 

Measuring Shoulder Pain – The Shoulder Pain and Disability Index 

Accurately measuring shoulder pain with a reliable patient-reported outcome measure 

(PROM) can be important to monitor a patient’s status and progress in a clinical setting and 

assess participants progress in research settings. Patient-reported outcome measures are 

instruments that measure subjective information of an individual’s health status (Dawson, 

Harris, Doll, Fitzpatrick, & Carr, 2016). The Shoulder Pain and Disability Index (SPADI), 

the Disability of the Arm, Shoulder and Hand scale and the American Shoulder and Elbow 

Surgeons Standardised Shoulder Assessment Form are PROMs that can be used to assess 

shoulder pain that are well-validated and extensively studied and used (Bot et al., 2004).   

 

The SPADI was developed by Roach et al. (1991) to provide a self-administered 

questionnaire that measured pain and disability for shoulder disorders, for both current status 

and change in status over time. When the SPADI was developed, reliable and valid 

questionnaires specific to the shoulder were lacking (Roach, Budiman-Mak, Songsiridej, & 

Lertratanakul, 1991). Roach et al. (1991) also conducted a study of the SPADI to determine 

its internal consistency, test-retest reliability, validity and ability to detect change.  

 

Value of the SPADI as a PROM 

The SPADI total score test-retest ICC = 0.66, while the pain and disability subscales ICC = 

0.64 and 0.64, respectively (Roach et al., 1991). The internal consistency of the total score 

and pain and disability sub-scores were high with Cronbach’s α being 0.95, 0.86 and 0.93 

respectively (Roach et al., 1991). Although the reproducibility reported by Roach et al. 

(1991) was poor with low ICC scores, a recent systematic review found better reliability 
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coefficients of ICC ≥ 0.89 (Roy, MacDermid, & Woodhouse, 2009). This systematic review 

reported similar results to Roach et al. (1991) regarding internal consistency, with Cronbach’s 

α usually exceeding 0.90 (Roy et al., 2009). Recent research also found the SPADI to have 

high internal consistency and strong negative correlation with shoulder ROM (Gill, Susan, 

Anne, Michael, & Tiffany, 2011). It was also found that the SPADI had acceptable criterion 

validity due to the highly negative correlation between each of the SPADI scores and active 

shoulder ROM measurements (Roach et al., 1991). The SPADI was also found to have good 

construct validity from principal components factor analysis with and without varimax 

rotation (Roach et al., 1991; Roy et al., 2009).  

 

The highly negative correlation between SPADI scores and active ROM indicated that the 

SPADI can detect a change in shoulder pain and disability status (Roach et al., 1991). Roy et 

al. (2009) also stated that the SPADI has good responsiveness to change over time. The 

SPADI is also able to detect changes in shoulder pain and disability in a timeframe of less 

than a week (Riley et al., 2015). Additionally, the responsiveness of SPADI has been 

confirmed in recent research, making it useful in longitudinal type studies (Thoomes-de 

Graaf et al., 2017).  
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PART 2 – CRITICAL REVIEW OF THE TREATMENT OF SIS AND SASD BURSITIS 

 

Corticosteroid Injections for Shoulder Pain 

Corticosteroid injection 

Cortisone was first used to treat rheumatoid arthritis in 1949, and since then, many other 

rheumatological conditions have been treated using corticosteroid agents (Hench, Kendall, 

Slocumb, & Polley, 1949; Leadbetter, 1995). Corticosteroids can help treat a range of 

conditions, including supraspinatus tendinopathy, lateral and medial epicondylitis, carpal 

tunnel syndrome, osteoarthritis, iliotibial band syndrome, acromioclavicular joint 

dysfunction, de Quervain tenosynovitis, adhesive capsulitis, foot tendinopathies and bursitis 

(Foster, Voss, Hatch, & Frimodig, 2015; Nichols, 2005). Corticosteroid injection for these 

musculoskeletal disorders usually include a combination of local anaesthetics for immediate 

pain relief as well as the corticosteroid agent, which offers longer pain relief (Wittich et al., 

2009). Corticosteroid injections aim to relieve pain, decrease inflammation, increase 

mobility, provide diagnostic feedback and offer a pain-free window of opportunity for 

rehabilitative exercise to be performed (Crawshaw et al., 2010; Gruson et al., 2008; Stephens 

et al., 2008). Due to adverse effects associated with systemic administration of corticosteroids 

(e.g., glaucoma, fluid retention, hypertension, mental health problems, weight gain, 

hyperglycaemia, immunosuppression, osteoporosis, cataracts etc.) they are now administered 

locally via intra-articular, extra-articular, intrabursal and peritendinous injections which 

reduces the risk of side effects (Nichols, 2005).  

 

Side effects associated with corticosteroid injection 

The risk to benefit ratio of receiving a corticosteroid injection is considered to be favourable 

for a majority of musculoskeletal conditions (Berthelot, Le Goff, & Maugars, 2013). 

Corticosteroid injections have provided consistent local systematic relief in a large number of 

patients while also having very few harmful effects (Hollander, 1953; Nichols, 2005). 

Although unlikely, there remains a small risk of minor, and less frequently, major adverse 

effects related to corticosteroid injection. A review by Nichols (2005) reported the side 

effects of musculoskeletal injection in the athletic population. The first set of articles 

reviewed reported the complications of injections secondary to the efficacy of the injections 

where it was found that of the 983 patients included in the 25 studies reviewed, 149 reported 

side effects (Nichols, 2005). These side effects included post-injection pain, skin atrophy, 

skin depigmentation, local erythema, and facial flushing. In the second set of articles 
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reviewed by Nichols (2005), the complications associated with musculoskeletal injections for 

athletes were the primary objective of the articles. The injections in the studies reviewed were 

for various athletic-related injuries such as achilles, quadriceps and patellar tendonitis, plantar 

fasciitis, lateral epicondylitis, shin splints, and olecranon bursitis. The complications 

observed in these studies were plantar fascia rupture and tendon ruptures of the various 

tendons that were injected as well as subcutaneous atrophy and bacterial infection (Nichols, 

2005). Additional adverse effects that have been reported in another review include 

numbness and tingling, menstrual disturbances, ecchymosis, cellulitis and necrotizing 

fasciitis (Brinks, Koes, Volkers, Verhaar, & Bierma-Zeinstra, 2010). In the diabetic 

population, an extra-articular injection can also result in an elevation of blood glucose levels 

that can last from 5- to 21-days (Stephens et al., 2008). Although rare, patients about to 

receive an injection should be informed of the risk of infection, transient red face (facial 

‘flushing’) and post-injection flare of pain (Accident Compensation Corporation, 2004). For 

shoulder injections specifically, it has been found that over a third of patients also experience 

a post-injection flare of pain lasting between 1- and 7-days (Fawi, Hossain, & Matthews, 

2017). Although a proportion of patients might experience a transient increase in pain, this 

flare has been demonstrated not to alter patient outcomes following injection compared to 

those that did not have a flare in pain (Fawi et al., 2017).  

  

Corticosteroid injections in the shoulder 

Corticosteroid injections for SIS and SASD bursitis  

Corticosteroid injections are one of the most common treatment options among orthopaedists, 

rheumatologists, and general practitioners for treating shoulder pain (Gruson et al., 2008). 

Corticosteroid injections into the subacromial space are often utilised upon failure of other 

conservative treatments (Blair, Rokito, Cuomo, Jarolem, & Zuckerman, 1996). Corticosteroid 

injections aim to relieve pain, decrease inflammation, increase mobility, provide diagnostic 

feedback and if in the case of bursal injections, distend the bursa and open up any adhesions 

(Allen, 2018; Stephens et al., 2008). Another aim of corticosteroid injection into the SASD 

bursa is to provide short-term pain relief which offers a pain-free window of opportunity to 

participate in rehabilitative exercises and manual therapy (Crawshaw et al., 2010; Gruson et 

al., 2008; Stephens et al., 2008).  

 

Despite how common corticosteroid injections are in the treatment of SIS among primary 

care practitioners, there is as yet no consensus regarding the level of effectiveness and 
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efficacy of such injections, with results of previous literature demonstrating contradictory 

findings. It has been suggested that for the treatment of RC disease, subacromial 

corticosteroid injections are likely to be effective (Arroll & Goodyear-Smith, 2005; 

Buchbinder et al., 2003). Arroll and Goodyear-Smith (2005) even suggested that the benefits 

are maintained for up to 9-months post-injection. There is the possibility of publication bias 

in this review, however, as the authors excluded unpublished trials and trials in which the 

interventions were deemed ineffective or not superior to the opposing intervention, 

potentially leading to an overestimation of the positive effects of corticosteroid injection 

(Arroll & Goodyear-Smith, 2005). Although the authors stated that there may be small 

benefits of corticosteroid injection for RC disease, Buchbinder et al. (2003) concluded that 

there was too little evidence to support or refute the use of corticosteroid injection for 

shoulder pain and suggested the need for further research. This claim is also supported by 

Koester et al. (2007) who concluded that for managing RC disease, there is little reproducible 

evidence to support subacromial corticosteroid injections. A more recent meta-analysis was 

able to make conclusions on the effectiveness of corticosteroid injections rather than 

reporting on the lack of research (Mohamadi, Chan, Claessen, Ring, & Chen, 2017). The 

analysis found that corticosteroid injections for RC disease provide only a transient and small 

amount of pain relief between 4- and 8-weeks, but do not reduce pain intensity after 3-

months. The results lead the authors to conclude that corticosteroid injections for RC disease 

have limited appeal (Mohamadi et al., 2017). The above reviews were for injections for RC 

disease, so although relevant for general shoulder pain injections, the results may not be 

completely relevant to SIS and associated SASD bursitis.  

 

Similar to RC disease, it has been reported that there is limited and conflicting evidence 

regarding the effectiveness of corticosteroid injections for SIS and that more research is 

needed to draw definite conclusions (van der Sande et al., 2013). In a more recent review of 

corticosteroid injections for common musculoskeletal conditions, corticosteroid injections 

were found to provide only a maximum of 4-weeks pain relief for SIS (Foster et al., 2015). 

The authors also stated that the pain relief was minimal but may be more pronounced in 

patients whose symptoms have been present for less than 12-weeks (Foster et al., 2015). In a 

similar review of corticosteroid injections for musculoskeletal pain, corticosteroid injections 

were viewed in a more positive light. It was stated that corticosteroid injections are the 

preferred treatment option over ergonomic changes, nonsteroidal anti-inflammatory drug 

therapy, acupuncture, ROM and strengthening exercises, ultrasound, ice, heat, and physical 
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therapy for treating subacromial pain (Stephens et al., 2008). Injections for shoulder pain 

have also been found to provide statistically significant improvements in pain after 1-day, 1-

week, and 6-weeks, as well as statistically significant improvements in pain and disability 

after 3-months and 6-months (Fawi et al., 2017; Garvey et al., 2018). Based on their results, 

Garvey et al. (2018) recommended the use of corticosteroid injection for SIS despite the 

inconstant literature regarding its efficacy. Although both Garvey et al. (2018) and Fawi et al. 

(2017) reported statistically significant results, no effect sizes were reported, making it 

difficult to establish to what degree the interventions were effective. Both studies also only 

included single cohorts so the results must be interpreted with caution due to a lack of control 

group. Gruson et al. (2008) also recommended the use of subacromial corticosteroid 

injections as a cost-effective way to treat SIS and concluded that accurately placed 

corticosteroid injections generally lead to good short-term outcomes in patients with SIS and 

SASD bursitis.  

 

Corticosteroid injections for adhesive capsulitis 

A second common corticosteroid injection site for shoulder pain is an intra-articular injection 

for adhesive capsulitis. Intra-articular corticosteroid injections for adhesive capsulitis aim to 

decrease pain, improve movement and restore normal function of the shoulder (Robinson et 

al., 2012). Due to the proposed inflammatory processes of adhesive capsulitis, intra-articular 

corticosteroid injection may be beneficial for the treatment of adhesive capsulitis (Oh et al., 

2011).  

 

Three intra-articular injections have been found to be effective in causing rapid pain 

reduction and ROM improvements (Lorbach et al., 2010). Injections in the earlier stages of 

the disease compared to the later stages may result in greater improvements with most 

participants recovering quicker and regaining shoulder motion before developing severe 

fibrosis (Marx, Malizia, Kenter, Wickiewicz, & Hannafin, 2007). When compared to 

manipulation under anaesthesia, corticosteroid injections were found to have the same 

clinical outcomes without the risks associated with manipulation (De Carli et al., 2012; 

Jacobs, Smith, Khan, Smith, & Joshi, 2009). Corticosteroid injections are also a more 

effective treatment option in the short-term than physiotherapy interventions (Blanchard, 

Barr, & Cerisola, 2010). When combined with physiotherapy though, corticosteroid 

injections are more effective and faster than physiotherapy alone, injection alone, and placebo 

injection in improving shoulder pain and disability (Carette et al., 2003).  
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The effectiveness of intra-articular steroid injections could be influenced by the inaccuracy of 

blind intra-articular injections (Oh et al., 2011). It has been found that only 26.8% of anterior 

injections are intra-articular, with the rest being extra-articular, either due to injecting too 

medially, or superficially into the deltoid muscle (Sethi, Kingston, & Elattrache, 2005). With 

improved accuracy of injection into the intra-articular space using ultrasound-guided needle 

placement, the effectiveness of corticosteroid treatment for adhesive capsulitis is improved 

(Lee, Lim, Kim, & Lee, 2009). 

 

Blind versus ultrasound-guided corticosteroid injection for SIS and SASD bursitis 

As with intra-articular injections for adhesive capsulitis, the accuracy of corticosteroid 

injections for SIS or SASD bursitis may be influenced by whether the corticosteroid 

injections are performed blind or with ultrasound guidance. The effectiveness and efficacy of 

such injections in clinical and research settings may, therefore, be affected by the injection 

being performed blind or ultrasound-guided. Subacromial-subdeltoid bursal injections can be 

performed blind where clinicians use anatomical landmarks to guide needle placement. Such 

injections can also be performed using ultrasound imaging to guide the injection into the 

bursa. For general shoulder girdle injections, ultrasound-guided corticosteroid injections have 

been found to be more accurate and offer greater improvements than blind injections (Aly, 

Rajasekaran, & Ashworth, 2015; Soh, Li, Ong, Chen, & Bautista, 2011). A recent systematic 

review looking specifically at blind versus ultrasound-guided injections for SIS and SASD 

bursitis had similar findings (Wu, Song, Dong, & Li, 2015). Wu et al. (2015) reported that 

ultrasound-guided injections potentially offer substantially greater improvements than blind 

injections for SIS patients. Ultrasound-guided corticosteroid injections for SIS may also be 

more beneficial in improving shoulder function than blind injections but no more beneficial 

in improving shoulder pain (Haghighat, Taheri, Banimehdi, & Taghavi, 2016). Despite most 

reviews and trials favouring ultrasound-guided injections, it has also been reported that blind 

injections are just as effective as guided corticosteroid injections for SIS (Cole, Peters, 

Hackett, & Murrell, 2015). However, the clinician in this trial was an experienced 

orthopaedic surgeon which may have resulted in increased accuracy of the injections, 

compared to someone less experienced. The experience of the clinician may, therefore, 

determine whether blind corticosteroid injections are effective for SIS and SASD bursitis.  
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Corticosteroid injection versus other conservative treatment modalities for SIS 

When compared to an injection of platelet-rich plasma, corticosteroid injections are more 

effective in improving shoulder pain and function after 6-weeks and 6-months (Say, Gürler, 

& Bülbül, 2016). Additionally, when compared to physiotherapy interventions that include 

stretching, contract and relax techniques, strengthening exercises, advice and electrotherapy, 

corticosteroid injections offer greater improvements in shoulder function after 6-7-weeks in 

patients with SIS (Burger et al., 2016). However, regarding pain, ROM and function after 1-

month, 6-months and 12-months, there may be no difference between physiotherapy and 

corticosteroid injection (Burger et al., 2016). Corticosteroid injections are also likely to be 

more effective than nonsteroidal anti-inflammatory medication for the treatment of shoulder 

pain and SIS (Arroll & Goodyear-Smith, 2005; Zheng et al., 2014).  

 

In contrasting literature, compared to some conservative treatments, corticosteroid injections 

for SIS have been found to have similar to worse outcomes (Foster et al., 2015). When 

compared to an injection of ketorolac, a nonsteroidal anti-inflammatory drug, corticosteroid 

injection has been found to be less effective in reducing shoulder pain in patients with SIS 

(Min et al., 2013). Both the corticosteroid and the ketorolac injections improved shoulder 

pain, but the ketorolac injection caused greater improvements after 4-weeks (Min et al., 

2013). Injections of the nonsteroidal anti-inflammatory drug tenoxicam, have also been found 

to be just as effective at improving shoulder pain and function as corticosteroid injections for 

patients with SIS (Cift, Ozkan, Tolu, Seker, & Mahirogullari, 2015). Consequently, injections 

of ketorolac or tenoxicam for SIS may be preferred in certain patients to avoid the potential 

complications of corticosteroids or when corticosteroids are contraindicated (Cift et al., 2015; 

Min et al., 2013). Also, when compared to corticosteroid injection, six sessions of manual 

physical therapy provide similar improvements in shoulder pain and disability but may lead 

to less use of healthcare resources related to the shoulder pain (Rhon, Boyles, & Cleland, 

2014). Similarly, when compared to corticosteroid injection for SIS, ten acupuncture 

treatments with a home-exercise program provide similar improvements in shoulder pain and 

function, with there being no differences between groups (Johansson, Bergström, Schröder, 

& Foldevi, 2011). Low-level laser treatment has also been found to have similar benefits as 

corticosteroid injection for SIS. No differences in shoulder pain and disability were found 

between groups that either received two corticosteroid injections 10-days apart or low-level 

laser treatment three times weekly for 3-weeks (Kelle & Kozanoglu, 2014).  
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Based on the research, it seems several conservative treatment options may be as beneficial 

as corticosteroid injections for SIS. However, due to the window of opportunity that 

corticosteroid injections are proposed to create, the effectiveness of these injections may be 

enhanced when combined with other treatments such as rehabilitative exercise or manual 

therapy (Crawshaw et al., 2010; Gruson et al., 2008). To establish the true effectiveness of 

corticosteroid injections for SIS, other conservative treatment options such as rehabilitative 

exercises and manual therapy should be included with the injection to make use of the 

window of opportunity.  

 

Other Treatments for SIS and Bursitis 

It is recommended that other conservative treatment options should be considered before 

corticosteroid injections are administered (Foster et al., 2015). Therefore, this section reviews 

the literature on rehabilitative exercise, manual therapy and combinations of exercise and 

manual therapy for the treatment of SIS. These treatment modalities are often utilised 

following corticosteroid injection during the pain-free window of opportunity to optimise 

patient outcomes (Crawshaw et al., 2010; Gruson et al., 2008). Combined treatments of 

corticosteroid injection, manual therapy and rehabilitative exercises could be more effective 

than each modality alone due to the different and complementary mechanisms of each 

treatment (Crawshaw et al., 2010). Patients with SASD bursitis or SIS will often visit a 

rehabilitation provider before receiving an injection as a trial of conservative treatment 

usually occurs before receiving an injection (Buchbinder et al., 2003; Garvey et al., 2018). 

Patients that have received an SASD bursa injection will also often return to their 

rehabilitation provider after the injection to make use of the window of opportunity.  

 

Manual therapy for SIS and SASD bursitis 

Effect of HVLA manipulation techniques 

High-velocity low-amplitude manipulations are techniques commonly used by manual 

therapists. There are no universally accepted definitions of HVLA manipulations, but they 

involve the rapid movement of a vertebral joint between the normal ranges of motion and the 

anatomical end range, usually resulting in a cavitation of the zygapophyseal joint (Brodeur, 

1995; Vernon & Mrozek, 2005). Implementing HVLA manipulation into SIS treatment stems 

from the theory of regional interdependence which suggests that dysfunction in one area of 

the body may influence the development of dysfunction in an associated area (Wainner, 

Whitman, Cleland, & Flynn, 2007). Based on this theory, it is thought that thoracic and 
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cervical spine dysfunction may contribute to SIS development in some individuals by altering 

scapulothoracic muscular activity and scapula positioning and kinematics (Gumina, Di 

Giorgio, Postacchini, & Postacchini, 2008; Otoshi et al., 2014). It is proposed that spinal 

HVLA manipulation may initiate neurological processes that restore motor control to 

surrounding musculature and improve shoulder ROM through interactions between the spine, 

scapula and GH joint (Strunce, Walker, Boyles, & Young, 2009).  

 

Standardised mid-thoracic and a cervicothoracic junction HVLA manipulation result in 

improvements in shoulder pain and function immediately and 7-10 days following the 

treatment (Muth, Barbe, Lauer, & McClure, 2012). This finding, however, should be 

interpreted with caution. Firstly, there was a lack of control group, meaning it is unclear 

whether the benefits came about due to the manipulation itself as there is no sham 

manipulation to compare to. Secondly, there was no blinding of the assessors, potentially 

introducing bias. Several RCTs have compared HVLA manipulations to sham manipulations 

with each study also reporting improvements in shoulder pain following the treatment (Haik, 

Alburquerque-Sendín, & Camargo, 2017; Haik et al., 2014; Kardouni et al., 2015). However, 

in these trials, the sham intervention groups saw similar improvements in shoulder pain and 

disability. Furthermore, it has been found that improvements in pain and function after 

HVLA manipulation occur without meaningful changes to scapular kinematics, thoracic 

motion or posture or muscular activity (Haik et al., 2014; Kardouni et al., 2015; Muth et al., 

2012). Therefore, despite the proposed mechanism behind HVLA manipulations for SIS, the 

benefits following these techniques may not occur due to physiological or biomechanical 

factors. Rather, the benefits may occur due to the placebo effect, effects of manual contact, 

repeated shoulder motion, interaction with therapists, or the hyperalgesia effect of HVLA 

manipulations (Haik et al., 2014; Kardouni et al., 2015; Strunce et al., 2009). If this is the 

case, then the type of manual treatment that patients receive for SIS may not matter.  

 

The similarities between the intervention groups and control groups may have also occurred 

because the HVLA manipulations were standardised for each participant and not specific to 

spinal restrictions. Strunce et al. (2009) performed a pragmatic study in which HVLA 

manipulations targeted specific spinal restrictions and reported greater improvements in 

shoulder pain and function than Kardouni et al. (2015) and Haik et al. (2014). The pragmatic 

design of the study may have resulted in greater improvements as the participants received 

treatment that they needed, rather than a predesignated treatment that they potentially did not 
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need. Therefore, studies with pragmatic designs could be useful in gathering data on 

treatments for SIS and SASD bursitis.  

 

Effect of pragmatic manual therapy with/without cervicothoracic junction manipulation 

To better reflect clinical practice for patients with SIS, the addition of cervicothoracic-

junction HVLA manipulation to pragmatic evidence-based shoulder treatment has been 

investigated (Wright, Donaldson, Wassinger, & Emerson-Kavchak, 2017). Improvements in 

shoulder pain and function were seen following the intervention but the addition of 

cervicothoracic junction manipulation to one group provided no additional benefits (Wright 

et al., 2017). This result supports the claim made by Kardouni et al. (2015) that the benefits 

of manual therapy may occur independently of HVLA manipulations. However, due to the 

exclusion of individuals with cervical pain, the results cannot be generalised across all SIS 

patients as certain SIS patients may benefit from cervicothoracic junction manipulation due to 

cervicothoracic involvement in their condition (Wright et al., 2017). Additionally, the study 

was underpowered due to a sample size that was not sufficient, decreasing the reliability of 

the results and their generalisability across all SIS patients. Wright et al. (2017) suggested 

that with more participants, differences may have occurred between groups and 

recommended that the results be confirmed in a larger trial. 

 

Effect of mobilisation techniques in the treatment of SIS and SASD bursitis 

Mobilisation techniques are another common manual therapy technique that may be used in 

conjunction with, or as opposed to HVLA manipulations. Mobilisation techniques are 

commonly implemented when treating SIS to restore soft-tissue and shoulder capsule 

mobility (Conroy & Hayes, 1998). The shoulder capsule, particularly the posterior aspect, is 

commonly implicated in the aetiology of SIS (Conroy & Hayes, 1998; Cook, Learman, 

Houghton, Showalter, & O'Halloran, 2014; Delgado-Gil et al., 2015). In SIS patients, joint 

mobilisation may aid in reducing capsular restrictions which in turn may improve shoulder 

kinematics and ROM and decrease pain (Conroy & Hayes, 1998; Kachingwe et al., 2008). In 

the first study investigating mobilisation for SIS, Conroy & Hayes (1998) found that its 

addition to a comprehensive treatment resulted in improvements in shoulder pain. 
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Effect of cervical mobilisation in the treatment of SIS and SASD bursitis  

Due to the role that cervical dysfunction can potentially play in SIS and SASD bursitis, 

implementing mobilisation techniques to this area could be useful for the treatment of these 

conditions. Cervical mobilisation for shoulder dysfunction has been found to improve 

shoulder ROM and pain (McClatchie et al., 2009). Based on these findings it was concluded 

that targeting the cervical spine may benefit individuals with peripheral limb problems 

(McClatchie et al., 2009). Although not specific for SIS, it further supports the idea that an 

interaction exists between the cervical spine and the shoulder and that dysfunction in the 

cervical spine could influence SIS. However, when investigating SIS specifically, Cook et al. 

(2014) found that cervical mobilisations, when combined with evidence-based shoulder 

treatment, had no additional benefits compared to evidence-based shoulder treatment alone. 

A possible reason for this finding is that most patients did not feel that the cervical 

mobilisation was therapeutic, which could lead them to have a negative view of the treatment, 

potentially decreasing its beneficial effects. This factor may have caused the potential 

benefits of cervical mobilisation to be misrepresented in this trial (Cook et al., 2014). 

 

Effect of scapula mobilisation in the treatment of SIS and SASD bursitis 

Despite alterations in scapula posture and kinematics being an important component in SIS 

development, manual techniques applied to the spine and GH joint are the most prevalent in 

the extant literature, while literature regarding techniques applied to the scapula is limited 

(Aytar et al., 2015). Accordingly, Aytar et al. (2015) investigated the effects of scapula 

mobilisations on shoulder pain, function, and ROM. Aytar et al. (2015) reported 

improvements in shoulder pain, function and ROM following the interventions, but scapula 

mobilisation offered no advantage compared to sham mobilisation or exercise. However, the 

application of electrotherapy and hot packs before each session may have disrupted the 

ability to effectively assess any benefits of scapular mobilisation, potentially decreasing the 

internal validity of the study. Due to limited evidence regarding scapular mobilisation for SIS 

and SASD bursitis, more trials should be conducted to better investigate this technique.  

 

Effect of Mobilisation with Movement in the treatment of SIS and SASD bursitis 

Mobilisation with Movement (MWM) is a type of mobilisation technique that involves the 

patient actively moving a painful or stiff joint with a simultaneous sustained gliding force 

provided by a therapist (Mulligan, 2003). The Mulligan concept of MWM is used to treat 

musculoskeletal disorders and in the context of other less effective treatment alternatives, 
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may be beneficial for treating shoulder pain (Ho, Sole, & Munn, 2009). For SIS, MWM 

techniques aim to increase pain-free ROM which can promote biomechanical or neurologic 

benefits (Guimaraes et al., 2016). Two trials with conflicting findings have been performed 

investigating MWM techniques for SIS patients (Delgado-Gil et al., 2015; Guimaraes et al., 

2016). In each trial, the intervention consisted of the recommendation by Mulligan. (2003) 

that 3-sets of 10-repetitions of the shoulder mobilisation be performed, with 30-seconds rest 

between sets. Completing four sessions of MWM provided greater improvements in pain 

during shoulder flexion, pain-free range of shoulder flexion, and maximal flexion and 

external rotation, compared to receiving sham MWM treatments (Delgado-Gil et al., 2015). It 

was speculated that the improvements observed following MWM either occurred due to 

improved shoulder mechanics because of reduced capsular restriction or because of changes 

in pain behaviour, motor control or muscle tissues (Delgado-Gil et al., 2015). MWM has also 

been found to be useful in improving shoulder ROM, peak force, and function in SIS patients, 

but no more than a sham intervention (Guimaraes et al., 2016). This finding suggesting that 

the benefits of MWM potentially occur because of changes in pain behaviour, motor control 

or muscle tissues, rather than structural changes within the shoulder.  

 

Rehabilitative exercises for SIS and SASD bursitis 

Rehabilitation providers will often prescribe rehabilitative exercises as part of the patients’ 

management plan as an adjunct to the manual treatment (Jablecki, Chris, Kristina, & 

Nathaniel, 2020). A considerable amount of research is available regarding the effects that 

rehabilitative exercise has on SIS. In the New Zealand guidelines for the management of 

shoulder injuries published by the Accident Compensation Corporation, a trial of supervised 

exercise is recommended for patients with RC disorders and related conditions such as SASD 

bursitis and SIS (Accident Compensation Corporation, 2004; Robb, Arroll, Reid, & 

Goodyear-Smith, 2009). The aims of rehabilitative exercises for SIS include improving the 

motor control of the RC, increasing shoulder ROM, strengthening the RC and scapula 

stabilisers and retractors, improving proprioception and neuromuscular control and centring 

the humeral head (Shire et al., 2017). In a recent systematic review and meta-analysis of 

RCT’s reviewing conservative treatment for SIS, it was concluded that exercise, especially 

shoulder-specific exercises, should be included in the management of all patients with SIS 

(Steuri et al., 2017). The authors suggested that, based on their findings, exercise should be 

the principal component of conservative management for SIS (Steuri et al., 2017). Exercises 

for the management of SIS that are specific, low intensity, high frequency, utilise eccentric 
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training and focus on relaxation and posture should be utilised (Diercks et al., 2014). 

Therapists may also prescribe either concentric or eccentric exercises for SIS patients as both 

exercise modalities provide equal levels of improvements in function, pain-free ROM and 

strength (Blume, Wang‐Price, Trudelle‐Jackson, & Ortiz, 2015). Although it is not known 

which exercise protocol is the most beneficial for SIS, protocols that incorporate scapular 

stabilization, RC resistance, ROM and stretching exercises may be effective for the 

rehabilitation of SIS (Hanratty et al., 2012).  

 

Effect of exercises targeting the RC and scapula stabilisers  

Due to the role that altered scapular kinematics play in SIS, there are recommendations that 

rehabilitative exercises should address these alterations (Kibler et al., 2013). Scapular 

kinematics can be improved with exercises that develop activity, strength, flexibility and 

balance in the muscles that control the motion and position of the scapula (Diederichsen et 

al., 2009; Kibler et al., 2013; Shire et al., 2017). When comparing specific RC and scapula 

stabiliser exercises to unspecific shoulder exercises, performing the specific exercises results 

in greater improvements in shoulder pain and function as well as a decreased need for surgery 

(Holmgren, Björnsson Hallgren, Öberg, Adolfsson, & Johansson, 2012). Regardless of the 

order of scapula stabilisation exercises and RC strengthening exercises in the rehabilitative 

exercise program, patients will see improvements in shoulder pain and function (Mulligan, 

Huang, Dickson, & Khazzam, 2016). A specific exercise strategy aimed at improving 

scapular kinematics in patients with SIS has also been shown to reduce shoulder pain and 

improve function, but no more than a control group performing shoulder girdle stretching and 

strengthening (Turgut, Duzgun, & Baltaci, 2017). Although both groups had similar 

improvements in pain and disability, the intervention group saw greater improvements in 

shoulder kinematics, potentially decreasing the risk of future episodes of shoulder pain. 

Shoulder kinematics were assessed by an electromagnetic tracking device interfaced with a 

Motion Monitor software program, which is a reliable and validated measure of shoulder 

kinematics (Kardouni et al., 2015; Turgut et al., 2017). Specific exercise strategies that target 

the activation and coordination of scapulothoracic muscles and dynamic humeral stabilisers 

are also proposed to be of benefit for SIS but currently, there is insufficient evidence to 

support their use compared to a general shoulder exercise strategy (Shire et al., 2017).   
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Effect of proprioceptive exercises in the treatment of SIS and SASD bursitis 

Patients with SIS have been found to have impaired shoulder proprioception (Sahin et al., 

2017) and it has been suggested that to prevent repeated shoulder injury, shoulder 

proprioception should be improved (Anderson & Wee, 2011). Proprioceptive exercises do not 

offer greater improvements in ROM, pain, isometric muscle strength, kinesthesia at 0 ̊ 

external rotation and functional tests than conventional physiotherapy exercises but they do 

offer additional improvements in proprioceptive acuity (Dilek et al., 2016). Since improved 

proprioception may lead to a decreased risk of shoulder re-injury, proprioceptive exercises 

may, therefore, reduce the chances of future episodes of SIS and shoulder pain, despite not 

offering immediate improvements in shoulder pain and function (Anderson & Wee, 2011).  

 

Supervised vs unsupervised exercises 

Supervised physiotherapy is one of the initial treatment options for SIS (Gutiérrez-Espinoza 

et al., 2020). Supervised physiotherapy generally involves exercises for the RC and scapula 

muscles, stretching exercises and occasional use of manual therapy techniques such as 

manipulation and joint and soft tissue mobilisations (Gutiérrez-Espinoza et al., 2020). 

Unsupervised home exercises, on the other hand, generally involve stretching and 

strengthening exercises for the RC and scapula muscles, as prescribed by the patients’ 

rehabilitation provider (Gutiérrez-Espinoza et al., 2020). For the management of SIS, both 

supervised and unsupervised exercises are likely to be effective in improving patient 

outcomes, with there being no clinical benefit of one form over the other (Abdulla et al., 

2015; Gutiérrez-Espinoza et al., 2020).  

 

Measuring adherence to unsupervised exercise 

Rehabilitative exercise programs often involve an unsupervised home-based program, 

making it difficult to establish if patients are being adherent to the exercise program, both in 

research and clinical settings (Bollen, Dean, Siegert, Howe, & Goodwin, 2014; Jack, 

McLean, Moffett, & Gardiner, 2010). Rehabilitative exercises can aid in reducing pain, 

improving function, enhancing quality of life and are an essential component in the long-term 

management of musculoskeletal disorders (McLean et al., 2017; Rodrigues, Gomes, 

Tanhoffer, & Leite, 2014; Walsh et al., 2008). Despite the importance of rehabilitative 

exercises in the management of musculoskeletal disorders, a lot of patients are not adherent 

to their prescribed home-based programs (Jordan, Holden, Mason, & Foster, 2010; McLean 

et al., 2017; Meade, Bearne, & Godfrey, 2018). However, methods of measuring adherence 
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are unsatisfactory, potentially leading to imprecise results and making it difficult for authors 

to make sound conclusions about the effects of exercise adherence (Jordan et al., 2010; 

Newman-Beinart et al., 2017). Knowing a patient’s adherence levels to exercise may be 

important in a clinical setting to allow therapists to alter the rehabilitation program, if 

required, to better suit the patient (Bollen et al., 2014).  

 

The most common measure of adherence to rehabilitative exercises has been found to be self-

report diaries (Jack et al., 2010). However, in a research setting, diaries may not be useful due 

to lack of a standardised diary that can be used across different studies, as well as having poor 

validity due to inadequate completion rates, imprecise recall and self-presentation bias 

(Newman-Beinart et al., 2017; Stone, Shiffman, Schwartz, Broderick, & Hufford, 2003). 

Several recent systematic reviews concluded that there are no definitive, reliable and well-

developed measures of adherence or compliance to unsupervised rehabilitation programs 

(Bollen et al., 2014; Hall et al., 2015; McLean et al., 2017). However, at the time of these 

reviews, the Exercise Adherence Rating Scale (EARS) had not yet been developed. The 

EARS measures the adherence to prescribed home-based exercise programs and was 

developed as the first standardized, validated measure to do so (Meade et al., 2018; Newman-

Beinart et al., 2017). The EARS has sound measurement properties, including an acceptable 

internal consistency of α = 0.76 and high test-retest reliability of ICC = 0.97 (95% confidence 

interval = 0.94-0.98) (Newman-Beinart et al., 2017). The scale also has been found to be a 

robust measure of exercise adherence that is understandable while having good face validity 

(Meade et al., 2018). 

 

Combination of rehabilitative exercise and manual therapy for SIS and SASD bursitis 

Rehabilitative exercises can be used as an adjunct to manual therapy as a means of improving 

strength and stability and restoring function to dysfunctional muscles and joints (Bang & 

Deyle, 2000; Kachingwe et al., 2008; Shire et al., 2017). Research that was undertaken by 

Bang and Deyle (2000), Senbursa et al. (2007) and Tate, McClure, Young, Salvatori, and 

Michener (2010) supports the idea that the optimal management for SIS should involve both 

active and passive treatment approaches. Bang and Deyle (2000) found that rehabilitative 

exercises complementing manual therapy had superior clinical benefits compared to 

rehabilitative exercises alone. Improvements in pain, strength, and function were seen in both 

groups following the 4-week intervention, but the manual therapy plus exercise group saw 

better improvements that were clinically important. Bang and Deyle (2000) suggested that 
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manual therapy may enhance the condition of the shoulder for rehabilitative exercises, further 

optimising its effectiveness. Senbursa et al. (2007) also found that the addition of manual 

therapy to rehabilitative exercise was more beneficial than exercise alone in improving pain, 

strength, ROM, and function; supporting Bang and Deyle’s (2000) results. The results of the 

trial by Senbursa et al. (2007) must be interpreted with caution though, as they lack reliability 

due to no mention of randomisation or blinding, potentially introducing bias and decreasing 

the trial’s internal validity. Tate et al. (2010) also had positive findings regarding the use of 

manual therapy combined with rehabilitative exercise, with 60% of patients at a 6-week 

follow-up and 80% at a 12-week follow-up seeing improvements in shoulder pain and 

function. Since it was a small case-series with no control group, the results may not be 

generalised across the SIS population and no cause-and-effect relationship can be established.  

 

Contrary to the previous results, Camargo et al. (2015) found that the addition of manual 

therapy to rehabilitative exercise provided no additional benefit for SIS patients. These 

results occurred despite comprehensive and pragmatic manual therapy interventions. 

However, some variables had wide confidence intervals which led the authors to suggest that 

some patients may still benefit from manual therapy combined with rehabilitative exercise. 

 

Corticosteroid Injection Combined with Rehabilitative Exercise and/or Manual 

Therapy for SIS and SASD Bursitis 

One of the main objectives of corticosteroid injection into the subacromial space or SASD 

bursa is to provide short-term analgesia. This short-term analgesia allows for a window of 

opportunity to participate in manual therapy and rehabilitative exercises to aid in regaining 

normal shoulder biomechanics and function (Crawshaw et al., 2010; Gruson et al., 2008). 

Combined treatments of corticosteroid injection, manual therapy and rehabilitative exercises 

could be more effective than each modality alone due to the different, but complementary, 

mechanisms of each treatment (Crawshaw et al., 2010). Despite this objective, only a single 

article was identified that assessed the effectiveness of manual therapy combined with 

rehabilitative exercises following corticosteroid injection (Crawshaw et al., 2010). 

Additionally, there appears no research looking at solely manual therapy post-injection and 

there is limited research regarding the use of rehabilitative exercises following corticosteroid 

injection for SIS or SASD bursitis. Consequently, more research is needed on the 

effectiveness of manual therapy and rehabilitative exercises following corticosteroid injection 

for SIS or SASD bursitis.  
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It seems as though Crawshaw et al. (2010) are the only authors to look at the effect that a 

combination of manual therapy and rehabilitative exercises have on SIS post-injection. It was 

found that the addition of rehabilitative exercise and manual therapy to corticosteroid 

injection was effective in reducing pain and disability for 6-weeks compared to exercise and 

manual therapy alone. Nevertheless, after 12- and 24-weeks, there were no differences in pain 

and disability between the group that received the injection and the one that did not 

(Crawshaw et al., 2010). Although both groups saw similar improvements in pain and 

disability at the 12- and 24-week follow-ups, the group that received the injection, manual 

therapy and exercises saw significantly earlier improvements in shoulder pain and disability.   

 

Participating in rehabilitative exercises following corticosteroid injection for SIS has been 

shown to have several benefits. Corticosteroid injection followed by rehabilitative exercise 

may be a cost-effective use of resources compared to exercise or injection alone that leads to 

greater improvements in shoulder pain and function, lower health care costs and less time off 

work (Celik, Atalar, Güçlü, & Demirhan, 2009; Johansson et al., 2011; Jowett et al., 2013). It 

has also been found that corticosteroid injection combined with rehabilitative exercises 

provided more pain relief than corticosteroid injection alone in those with SASD bursitis 

(Gasparre, Fusaro, Galletti, Volini, & Benedetti, 2012). These results were found at a 1-

month and 3-month follow-up and were even more pronounced at the 3-month follow-up 

(Gasparre et al., 2012). Ellegaard et al. (2016) found that a group that received a 

corticosteroid injection and an exercise program compared to a group that received a 

corticosteroid injection alone had similar levels of improvements in shoulder pain and 

disability. The only difference between the groups was at 13-weeks, with the group that 

received a corticosteroid injection and an exercise program having fewer participants with 

SIS as observed on ultrasound (Ellegaard et al., 2016). Therefore, although corticosteroid 

injection combined with rehabilitative exercises did not offer additional benefits with regards 

to pain and disability compared to corticosteroid alone, it may be useful for preventing future 

occurrences of SIS. 
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Gaps in the Literature and Need for Further Research 

Numerous studies exist that investigate the efficacy and effectiveness of corticosteroid 

injections for SIS. Despite this, there is no consensus on the extent to which such injections 

improve patient outcomes. Additionally, there is a very limited amount of research on the 

effect of rehabilitative exercises post-injection for SIS and there appears no research on the 

effect of manual therapy post-injection for SIS. For specific shoulder conditions, like SASD 

bursitis, there is limited research on the efficacy and effectiveness of corticosteroid injections 

and seemingly even less research on the effect of rehabilitative exercise or manual therapy 

post-injection.     

 

Observational studies describing the clinical course of shoulder pain, particularly subacromial 

pain, are scarce, resulting in the clinical course being unclear. To address this, Reilingh et al. 

(2008) conducted a prospective cohort study investigating the course and prognosis of 

shoulder pain in the first 6-months after a presentation to a general practitioner. In this study, 

patients were categorized as having acute, subacute or chronic shoulder pain and the course 

of their shoulder pain, functional disability and quality of life was analysed over 6-months. 

However, this study only looked at the course of pain, disability and quality of life over the 6-

months and did not look at the treatments of shoulder pain. An observational study has 

looked at treatments of shoulder pain, investigating the clinical course of patients after 

receiving corticosteroid injection for SIS (Fawcett, Grainger, Robinson, Jafari, & 

Rowbotham, 2018). In this study, patients received a corticosteroid injection into the SASD 

bursa and completed the SPADI before the injection, 6-weeks and 12-months after the 

injection. The authors reported good short-term outcomes, with nearly two-thirds of patients 

seeing improvements after 6-weeks, but poorer long-term outcomes with only 27% of 

participants seeing improvements.  

 

In addition to the need for the observational studies describing the clinical course of shoulder 

pain, there is also a need for data on the outcomes of shoulder pain that is treated with 

guideline informed community-based treatment, especially in Australasia (Laslett et al., 

2014). In New Zealand, three of the main components of guideline informed community-

based care for SIS are corticosteroid injection, rehabilitative exercise and manual therapy 

(Accident Compensation Cooperation, 2004). Laslett et al. (2014) addressed the need for data 

on outcomes associated with community-based treatment for shoulder pain. In this study, 

participants received a corticosteroid injection and then any form of intervention from the 
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researchers was stopped and the participants were left to choose what treatments they 

received. Laslett et al. (2014) reported that 77% of participants received physiotherapy over 

the 12-months but they did not report if this changed the outcomes of these participants 

compared to the ones that didn’t receive physiotherapy. This would have been an interesting 

finding as it would help determine if physiotherapy post-injection alters the clinical outcomes 

of patients in any way. They also did not report how many participants completed 

rehabilitative exercises as part of their treatment. This also would have been an interesting 

finding as it would have given some idea of how rehabilitative exercises in a real-world 

setting, as opposed to a clinical trial setting, would have affected shoulder pain following 

corticosteroid injection.  

 

Participants experienced statistically significant reductions in shoulder pain and disability 

between baseline and each of the follow-up assessments. The decreases in shoulder pain and 

disability between baseline and the 3-week follow-up and between the 6-month and 12-month 

follow-ups were statistically significant while the change between the 3-week and 6-month 

follow-ups were not (Laslett et al., 2014). Additionally, based on the percentage change in 

SPADI total scores, it was reported that 64%, 63.3%, 60.3% and 68.9% of participants 

experienced improvements in outcomes at the 3-week, 3-month, 6-month and 12-month 

follow-ups respectively (Laslett et al., 2014). Even though statistically significant changes 

were reported, and a majority of participants experienced positive clinical outcomes, no effect 

sizes were reported in the results, making it difficult to establish to what degree corticosteroid 

injection was effective in reducing shoulder pain and disability. While a majority of 

participants experienced positive outcomes, approximately one-third also experienced 

negative outcomes at each follow-up, indicating that a proportion of patients do not respond 

well to corticosteroid injection (Laslett et al., 2014). Again, however, making assumptions is 

difficult due to the unknown effect size of the results. Another weakness of the study by 

Laslett et al. (2014) is that shoulder pain was not specifically defined, with participants 

receiving injection into either the SASD bursa, acromioclavicular joint or GH joint capsule. 

Therefore, the term ‘shoulder pain’ that was used does little to aid in understanding of the 

specific targets that have been subject to injection.  

 

One of the strengths of observational studies like that of Laslett et al. (2014), Reilingh et al. 

(2008) and Fawcett et al. (2018) is that the patients receive no intervention from the 

researcher. This strength allows information to be gathered that is a better representation of 
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what would occur in the real world, as opposed to a clinical, controlled setting such as a trial. 

Observational study designs can allow the researcher to get a better idea of what the clinical 

course of the regular person is after receiving a corticosteroid injection for SIS and how this 

affects their outcome. Therefore, an observational study that can address the effectiveness of 

corticosteroid injections for SIS, as well as the effect that rehabilitative exercise and/or 

manual therapy post-injection can have, is warranted.  

 

Research Questions 

Based on the gap in the literature that exists, the research questions are: (1) What are the 

clinical outcomes of patients receiving a corticosteroid injection into the SASD bursa for 

SASD bursitis; (2) If patients return to their referring rehabilitation provider following the 

injection, how does this affect their outcomes compared to those that do not return? and; (3) 

If patients are prescribed rehabilitative exercises by their referring rehabilitation provider, 

how does adherence to these exercises affect their outcome? These research questions focus 

on three of the main treatment options for SASD bursitis, corticosteroid injection, 

rehabilitative exercise and manual therapy. This is because the literature surrounding these 

treatment options for SASD bursitis is limited.  
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CHAPTER 3 – METHODOLOGY 

 

The purpose of this chapter is to consider the main types of methodological approaches that 

could be used to address the research questions. Systematic reviews, RCT’s and observational 

studies are three approaches that could theoretically be used to address the research questions. 

Each methodological approach will be considered with an explanation of why the chosen 

approach was best for this thesis. The aim and objectives of this research are also identified at 

the end of the chapter to prepare for the upcoming manuscript.   

 

Systematic Review and Meta-Analysis 

Systematic reviews and meta-analyses, especially those of RCTs, are the highest forms of 

evidence in the medical literature (Wright, Brand, Dunn, & Spindler, 2007). Systematic 

reviews have been defined as the application of scientific strategies that limit bias by the 

systematic assembly, critical appraisal and synthesis of all relevant studies on a specific topic 

(Cook, Sacket, & Spitzer, 1995). The definition of meta-analysis, on the other hand, is 

narrower, referring to the statistical methods that are used to analyse pooled data from 

different studies (Juni & Egger, 2009). More meaningful conclusions can be obtained from 

systematic reviews that review a greater number of studies, especially high-quality studies. 

As it stands, numerous studies exist that have investigated the outcomes following 

corticosteroid injection for shoulder pain, and hence, several systematic reviews already exist 

on this topic. However, there are very few extant studies that address the current research 

questions; therefore, a systematic review was not chosen for this study.  

 

Randomised Controlled Trial  

An RCT is a trial where participants are randomly allocated to one of two groups to either 

compare two interventions or compare an intervention to a control or placebo (Kendall, 

2003). Randomised controlled trials are the most rigorous way of determining whether cause 

and effect relationships exist between an intervention and an outcome (Sibbald & Roland, 

1998). Ideally, the above research questions would have been answered with an RCT to make 

more convincing conclusions. However, there are several barriers to performing RCTs that 

made this difficult. One of the main barriers is the ethical concern of withholding or altering 

treatment from certain patients which may be required for control or sham groups. Other 

barriers include administrative burden, difficulties with recruitment and randomisation, the 

time it takes, and costs associated (Sibbald & Roland, 1998; Speich et al., 2019). In the last 
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10 to 20-years especially, numerous regulations and guidelines have been introduced for 

RCTs, drastically increasing trial complexity and cost, making it even more difficult to 

perform RCTs (Duley et al., 2008; Speich et al., 2019). Also, based on the level and amount 

of evidence that is currently available, an RCT may not yet be the best form of study to 

address the current research questions, based on the evidence hierarchy.   

 

Observational Study 

An observational study is an empirical investigation where the effects of an intervention are 

observed but the intervention is not carried out by the researcher (Rosenbaum, 2001). 

Observational studies are often carried out when an RCT cannot be conducted due to ethical 

reasons, financial or time restraints, or administrative burden. Cohort, cross-sectional and 

case-control studies are all different types of observational study (Mann, 2003). A cohort 

study is a type of study that investigates a cohort of people that share a common experience 

or characteristic that may be exposed to a certain external factor such as a treatment (Gamble, 

2014). Strong conclusions can be drawn from well-designed cohort studies (Song & Chung, 

2010). Usually, two or more cohorts are included in a cohort study, but a single cohort can 

also be used, although this will provide less powerful results due to the lack of a control 

group (Gamble, 2014). Cohort studies are best used for determining the natural history of a 

condition, such as shoulder pain. Cohort studies are also useful for investigating multiple 

outcomes at the same time (Song & Chung, 2010). A case-control is a retrospective study that 

aims to determine if an exposure is associated with an outcome (Lewallen & Courtright, 

1998). Sometimes, case-control studies are the only way to examine the association between 

exposure and outcome and they are quick, cheap and easy to carry out (Lewallen & 

Courtright, 1998). However, case-controls are not prospective so are therefore subject to 

sampling, recall and observational bias and it is difficult to determine temporal causality 

(Lewallen & Courtright, 1998; Pandis, 2014). Cross-sectional studies are types of studies that 

analyse data from a population at a specific time point or over a short period (Levin, 2006). 

Cross-sectional studies have limited value in developing a cause and effect relationship and 

are susceptible to bias (Levin, 2006).  

 

Several different methodological approaches could have been used to answer the previously 

mentioned research questions. The methodology selected was a prospective single-group 

cohort study. A prospective single-group cohort study was chosen as it was financially and 

logistically viable, did not have ethical complications of withholding treatment for a certain 
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group, was appropriate for a 90-credit thesis, allowed a pragmatic approach to be 

implemented and it is still a relatively strong level of evidence, based on the hierarchy of 

evidence (Evans, 2003).  

 

Aims and Objectives of Research  

This research aimed to investigate the clinical course of patients that receive a corticosteroid 

injection into the SASD bursa for SASD bursitis in an urban New Zealand population.  

 

Objective 1: 

Firstly, to achieve this aim, the clinical outcomes of patients following ultrasound-guided 

corticosteroid injection into the SASD bursa were investigated. This was done by measuring 

the clinical status of participants before receiving the injection and 3-5-days, 3-weeks and 3-

months following the injection. The SPADI and the Pain and Sleep Questionnaire three-item 

index were used to measure the clinical outcomes, as well as a question about the occurrence 

of side effects following injection.  

 

Objective 2: 

Secondly, to achieve this aim, it was established if returning to the referring rehabilitation 

provider following the ultrasound-guided corticosteroid injections into the SASD bursa for 

SASD bursitis altered the outcomes of patients. At each of the follow-up points, the 

participants were asked if they had returned to their referring rehabilitation provider. The 

SPADI scores of those that had were compared to the SPADI scores of those that had not to 

establish if there was a difference in outcomes between the groups.  

 

Objective 3: 

Lastly, to achieve this aim, it was established if adherence to rehabilitative exercises 

prescribed by a rehabilitation provider altered the outcomes of patients receiving ultrasound-

guided corticosteroid injection into the SASD bursa for SASD bursitis. The EARS was used 

to measure the self-reported compliance of participants to any rehabilitation program 

prescribed by their rehabilitation provider. The EARS scores were then correlated with 

SPADI scores to assess if higher levels of exercise adherence altered outcomes.
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Abstract 

Background: Shoulder pain is among the most common musculoskeletal complaints, and 

subacromial impingement syndrome (SIS) is the most common cause. The subacromial-

subdeltoid (SASD) bursa can become irritated and inflamed in SIS, leading to a diagnosis of 

SASD bursitis. Corticosteroid injection (CSI), manual therapy and rehabilitative exercises are 

common treatment options for shoulder pain. Manual therapy and rehabilitative exercises 

may be useful in the period of short-term pain relief following CSI. For SASD bursitis, it is 

relatively unknown to what extent CSI and subsequent manual therapy and rehabilitative 

exercises affect outcomes. Therefore, this study aimed to establish the clinical outcomes of 

patients after receiving a single CSI into the SASD bursa for SASD bursitis and to investigate 

how returning to a rehabilitation provider and being adherent to rehabilitative exercises post-

injection affects outcomes. 

Methods: A total of 64 participants diagnosed with SASD bursitis by a sonographer based on 

ultrasound imaging received an ultrasound-guided injection of corticosteroid and local 

anaesthetic into the SASD bursa. The recruitment period was 2 February until 21 May 2019. 

Participants completed questionnaires at pre-injection and at time intervals of 3-5-days, 3-

weeks and 3-months post-injection. The Shoulder Pain and Disability Index (SPADI) was the 

primary outcome measure while the Pain and Sleep Questionnaire three-item index (PSQ-3) 

was the secondary outcome measure. The Exercise Adherence Rating Scale (EARS) was 

used to obtain information on participants adherence to rehabilitative exercises.  

Results: There were statistically significant decreases in SPADI scores 3-5-days (p≤0.001), 

3-weeks (p≤0.001) and 3-months (p≤0.001) post-injection. There were also statistically 

significant decreases in PSQ-3 scores 3-5-days (p≤0.001), 3-weeks (p≤0.001) and 3-months 

(p = 0.001) post-injection. The difference in SPADI scores at the3-month follow-up between 

those participants who returned to a rehabilitation provider and those who did not was not 
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statistically significant (p = 0.278). There was no statistically significant correlation between 

EARS scores and SPADI scores following injection (r(23) = -0.119, p = 0.570). 

Conclusions: Participants receiving a CSI into the SASD bursa for SASD bursitis 

experienced improvements in outcomes post-injection. It is unclear whether returning to a 

rehabilitation provider or being adherent to rehabilitative exercises alters outcomes.  

  

Keywords 

Subacromial impingement syndrome, subacromial-subdeltoid bursitis, corticosteroid 

injection, manual therapy, rehabilitation, rehabilitative exercise, exercise adherence, 

rehabilitation provider 
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Introduction 

Musculoskeletal problems are a substantial issue in New Zealand, affecting at least one in 

four adults, and accounting for at least 25% of the total annual New Zealand health budget.1 

In a pilot study to determine the rates of musculoskeletal pain in New Zealand, it was found 

that shoulder pain was the second most common complaint.2 Moreover, shoulder pain 

represents a detrimental and burdensome personal, medical and socioeconomic problem and 

is among the most common complaints to present to both general medical practice and 

rehabilitation providers.3-5 Of all the causes of shoulder pain, subacromial impingement 

syndrome (SIS) is the most common and is responsible for 44-65% of all cases.6 SIS is the 

broad clinical diagnostic label for the constellation of signs and symptoms associated with 

compression and/or irritation of subacromial contents, principally the subacromial-subdeltoid 

(SASD) bursa.7-9 The SASD bursa is the key structure that can become irritated and inflamed 

in SIS, often leading to an ultrasound imaging diagnosis of SASD bursitis. SASD bursitis can 

cause anterolateral shoulder pain that can radiate anywhere between the lateral mid-humerus 

to the cervical spine, as well as weakness and decreased shoulder motion.10 Particularly 

painful movements are overhead activities and elevation and depression of the glenohumeral 

(GH) joint, particularly during abduction between 70 ̊ and 120 ̊.11 The symptoms result in a 

decrease in the functional ability of the shoulder which is reported to reduce a person’s 

quality of life and work status, cause sleep disturbances, daytime dysfunction, cognitive, 

behavioural, or emotional changes, depression, and/or anxiety.12, 13  

 

Injection of corticosteroid into the SASD bursa is a common treatment option for those 

experiencing shoulder pain caused by SASD bursitis.14 Corticosteroids are pharmacological 

agents that have been used to treat rheumatological conditions for more than 70 years.15 The 

aims of corticosteroid injection (CSI) for shoulder pain are to relieve pain, decrease 
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inflammation, increase mobility, provide diagnostic feedback and, if in the case of bursal 

injections, distend the bursa and open up any adhesions.16, 17 

 

There is a substantial body of research on CSI for shoulder pain, but due to conflicting 

results, the extent to which such injections improve outcomes is relatively unknown, 

especially for SASD bursitis specifically. There is therefore a need for further research to 

investigate the effectiveness and efficacy of CSIs for shoulder pain and specific shoulder 

conditions such as SASD bursitis.18 For the treatment of SIS, some authors suggest that CSIs 

are preferred over ergonomic modifications, nonsteroidal anti-inflammatory drug treatment, 

rehabilitative exercises targeting shoulder range of motion and strength, ultrasound therapy, 

heat and ice application, acupuncture and physical therapy.16, 19-22 Additionally, CSIs have 

been found to provide significant improvements in shoulder pain and disability 3- and 6-

months post-injection for SIS.23 However, in contrast, other authors have argued that CSIs 

result in the same or worse outcomes compared to other treatment modalities including 

nonsteroidal anti-inflammatory drug therapy, manual therapy, physical therapy and low-level 

laser treatment.24-29 Foster et al.27 also stated that CSIs for SIS only provides minimal pain 

relief for a maximum of 4-weeks. However, the proposed benefits of CSI may be more 

pronounced in patients whose symptoms have been present for less than 12-weeks.27  

 

Injections for general shoulder pain have also been found to be beneficial in two recent 

prospective observational studies.30, 31 Fawi et al.31 observed statistically significant 

improvements in shoulder pain 1-day, 1-week, and 6-weeks following CSI for shoulder pain. 

Laslett et al.30 performed a prospective New Zealand study investigating CSI for shoulder 

pain and also observed statistically significant reductions in shoulder pain and disability 3-

weeks, 3-months, 6-months and 12-months post-injection. The decreases in shoulder pain and 



74 
 

disability between baseline and each follow-up and between the 6-month and 12-month 

follow-ups were statistically significant while the changes between the 3-week and 6-month 

follow-ups were not.30 Although a majority of participants experienced a good clinical 

outcome, a poor clinical outcome was experienced by 33%, 35%, 26% and 15% of 

participants at the 3-week, 3-, 6- and 12-month follow-ups, respectively.30 Shoulder pain was 

not specifically defined in the studies by Laslett et al.30 or Fawi et al.31 with participants 

receiving injection into either the SASD bursa, acromioclavicular joint, or GH joint capsule. 

Therefore, the generic term ‘shoulder pain’ does not identify the specific anatomical targets 

that were subject to injection in these studies, such as the SASD bursa. However, in a study 

examining the effects of CSI for SASD bursitis specifically, similar positive benefits were 

seen in the short-term.32 It was observed that nearly two-thirds of patients experienced an 

improvement in shoulder pain and disability 6-weeks post-injection.32 The benefits were not 

well-maintained long-term, however, with the proportion of patients that experienced positive 

outcomes decreasing to only 27% 12-months post-injection.32 It has also been suggested that 

for SASD bursitis, accurately placed injections generally lead to decreased bursal 

inflammation and subsequent improvements in pain and function.14 

 

Another goal of CSI into the SASD bursa is to provide short-term pain relief, offering 

patients a window of opportunity to participate in rehabilitative exercises and manual 

therapy.14, 16, 33 Combining CSI, manual therapy and rehabilitative exercises for the treatment 

of SIS may be more effective than each modality alone due to the different but 

complementary mechanisms of each treatment.33 Although there is one study that shows that 

rehabilitative exercises post-injection do not help improve shoulder pain and disability for 

SIS compared to CSI alone,34 a majority of studies suggest that for SIS, rehabilitative 

exercises post-injection help to improve patient outcomes.25, 35-37 Additionally, Crawshaw et 
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al.33 found that participation in rehabilitative exercises, as well as manual therapy post-

injection, lead to significantly earlier improvements in shoulder pain and disability compared 

to CSI alone. No studies were identified that appeared to examine the combined effect of 

returning to clinical rehabilitation post CSI for SASD bursitis.  

 

Individuals with shoulder pain caused by SASD bursitis will often consult a rehabilitation 

provider before receiving a CSI.22, 23 Anecdotally, patients who have received a CSI for 

SASD bursitis will also often return to their rehabilitation provider to make use of the 

window of opportunity and participate in rehabilitation. Manual therapy interventions offered 

by rehabilitation providers typically involve mobilisation, soft-tissue therapy, postural 

improvement, application of kinesiology tape, patient education and high-velocity low-

amplitude manipulations.38-40 Rehabilitation providers will also often prescribe rehabilitative 

exercises as part of the patients’ management plan as an adjunct to the manual treatment.41 

Rehabilitative exercise, especially shoulder-specific exercises, should be included in the 

management of all patients with SIS.42 Rehabilitative exercises aim to increase shoulder 

range of motion, improve proprioception and neuromuscular control, centre the humeral head 

and improve motor control, concentric and eccentric muscle control, strength, endurance and 

unwanted movement patterns of the rotator cuff, scapular stabilisers and scapular retractors.7, 

43, 44   

 

Observational studies describing the clinical progress of shoulder pain, particularly 

subacromial pain, appear scarce. Additionally, despite the significant amount of research on 

CSIs for shoulder pain, there is no consensus on the magnitude of improvements in patient 

outcomes, especially for specific conditions such as SASD bursitis. There is a need for data 

on the outcomes of shoulder pain that is treated with guideline informed treatment, especially 
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in Australasia.30 In New Zealand, three important contributors of guideline informed 

treatment for shoulder pain are CSI, rehabilitative exercise and manual therapy.45, 46 While 

some research does exist on the effect of rehabilitative exercises post-CSI for SIS, for the 

treatment of SASD bursitis specifically, there is seemingly no research on the effect of these 

exercises or the effect of manual rehabilitation post-CSI. Therefore, this prospective 

observational study aimed to establish the clinical outcomes of patients after receiving a CSI 

into the SASD bursa for SASD bursitis; investigate how returning to a rehabilitation provider 

post-injection affects outcomes and explore whether adherence to rehabilitative exercise 

prescription affects outcomes.  
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Methods 

Design and Setting 

The study was a single-group prospective cohort study with repeated measures of clinical 

status measured before the intervention, and at intervals of 3-5-days, 3-weeks and 3-months 

following the intervention (see Fig. 1). The study setting was a privately-owned sonography 

practice in metropolitan Auckland specialising in musculoskeletal sonography. Participants 

were recruited from patients attending the practice for a SASD bursa, acromioclavicular joint 

and/or GH intracapsular CSI delivered by one vocationally registered consultant radiologist. 

The recruitment period was 2 February until 21 May 2019. 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Timeline of participant recruitment and follow-up where T1 is follow-up 1; T2 is 

follow-up 2 and T3 is follow-up 3 

 

Participants 

Recruitment 

In the course of booking an appointment for CSI of their shoulder, patients were informed by 

administrative staff that the study was being conducted and were invited to consider 

participating. A small number of patients were not informed during this initial contact 

T1 T2 T3 
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because of clinical time pressures, in which case they were invited to consider participating 

by an investigator (LR, or BW) on the day of the injection. Potential participants who 

expressed interest in the study were briefed about the study and assessed for eligibility. 

 

Eligibility criteria 

For inclusion it was necessary for participants to be: (1) Aged over 18 years, (2) diagnosed 

with SASD bursitis, SIS, adhesive capsulitis or acromioclavicular joint disorder as confirmed 

by radiologist-verified ultrasound imaging at Sound Experience within 3-months of 

presenting for injection, (3) receiving a CSI into the SASD bursa, GH joint capsule or 

acromioclavicular joint, (4) able to read English and understand spoken English, (5) able to 

access an internet-enabled device and have an email address. Exclusion criteria were: (1) 

Receiving a diagnosis of SASD bursitis, adhesive capsulitis or acromioclavicular joint 

disorder at another clinic, (2) not being able to read or understand English, (3) receiving a 

CSI in a region outside of the shoulder.  

 

Potential participants who satisfied the eligibility criteria and who expressed interest in 

participating were provided with written study information (Appendix A) and a Consent 

Form (Appendix B). All participants provided written informed consent. Ethical approval for 

the study was attained from Unitec Research Ethics Committee (UREC 2018-1065) 

(Appendix D).  

 

Sample size 

The sample size was determined a priori based on a two-tailed t-test for the difference 

between two dependent means (pre vs post), using G*Power software (v3.1.9.3).47 Assuming 

an alpha of 0.05, and power of 0.80 it was calculated that a sample size of 52 would be 
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sufficient to detect a ‘small’ to ‘moderate’ effect size of d~0.4.48 Therefore, a target sample of 

n=60 participants was established to allow for losses to follow-up of ~10%. Typically, 6-8 

patients per week undergo shoulder injections at the study site, therefore a 3-month 

recruitment period was projected to be sufficient to recruit the target sample of 60 

participants.  

 

Changes to sample 

Participants receiving an injection for adhesive capsulitis or acromioclavicular joint disorder 

were removed from the total sample before data analysis was performed. These participants 

were removed due to small sub-group sizes. Therefore, data analysis was only performed for 

participants receiving an injection into the SASD bursa for the treatment of SASD bursitis.  

 

Outcome Measures 

The baseline and follow-up surveys consisted of five self-report questionnaires and one 

questionnaire created by the primary researcher. The established questionnaires were the 

Shoulder Pain and Disability Index (SPADI), Tampa Scale for Kinesiophobia-11 (TSK-11), 

Pain Self-Efficacy Questionnaire – two-item short form (PSEQ-2), Pain and Sleep 

Questionnaire three-item index (PSQ-3), and the Exercise Adherence Rating Scale (EARS). 

The TSK-11 and PSEQ-2 were not analysed here but were reported in an adjacent study that 

shared the same participants and data collection processes as the current study. 

 

1. Shoulder Pain and Disability Index 

The primary outcome measure, the SPADI, is a shoulder-specific self-administered 

questionnaire assessing pain and disability and is designed to measure the impact of shoulder 

conditions and change in the status of these conditions over time.49 It consists of 13-items 
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divided into pain and disability subscales. Each item is scored from ‘0’ to ‘10’, where ‘0’ 

represents no pain or disability and ‘10’ is maximum pain or disability. The SPADI is a 

responsive shoulder assessment tool and is recommended for research purposes.50-52 The 

SPADI may detect changes in pain and disability in durations of less than 1-week and is 

therefore appropriate for the 3-5-day follow-up in the current study.53 The SPADI has a good 

internal consistency ranging from α= 0.86-0.96, and acceptable test-retest reliability (ICC = 

0.84-0.95).51 It also has acceptable construct validity and content validity.51 

  

2. Pain and Sleep Questionnaire three-item index  

The PSQ-3 was used to measure the impact of shoulder pain on sleep quality. The PSQ-3 is a 

reliable measure of the impact of pain on sleep quality and is a revised version of the 5-item 

Pain and Sleep Questionnaire.54 The index consists of 3-items that are scored using a 100mm 

visual analogue scale ranging from “never” (0mm) to “always” (100mm) regarding how pain 

affects sleep. A higher total score, therefore, indicates that pain has a greater negative impact 

on sleep quality. The index has an internal consistency ranging from 0.82-0.93 and is 

sensitive to detecting meaningful treatment effects for different types of chronic pain.54 There 

is also preliminary support for the structural, criterion-related and predictive validity of the 

index.54    

 

3. Exercise Adherence Rating Scale 

The EARS was used to measure adherence to any rehabilitative exercise program prescribed 

to participants by their rehabilitation providers following the injection. The EARS score is 

calculated based on a total of 6 statements, each scored from 0-4, with ‘0’ being ‘completely 

agree’ and ‘4’ being ‘completely disagree’. A higher score indicates greater levels of 

adherence to exercise. The EARS has been found to be understandable and has good face 



81 
 

validity.55 The scale has sound measurement properties, including an acceptable internal 

consistency of α = 0.76, reliability and high test-retest reliability of ICC = 0.97 (95% 

confidence interval = 0.94-0.98).56  

 

4. Participants course of action following injection 

A questionnaire was developed by the principal researcher (LR) to collect information on the 

participants’ ‘course of action’ following the injection (see Appendix C). Participant course 

of action was operationally defined as “What the participants did following their injection 

that might have changed their outcomes in some way”. Questions involved asking about a 

return to the rehabilitation provider for treatment and/or rehabilitation, return to work, sport 

or gym and pain-relieving medication. At each follow-up, the participants were asked these 

questions. This information was used to see if the course of action following the injection 

altered the outcomes of the participants in any way.  

 

5. The occurrence of side effects 

In the first follow-up survey, participants were asked if they experienced any side effects 

following the injection. If so, they were asked to describe what they experienced.  

 

Intervention 

Using ultrasound guidance, the radiologist used clean surgical technique to inject 1ml of 

triamcinolone acetonide (KENACORT® A-40, Aspen Pharmacare Australia) and 3ml 

lidocaine 1% into the SASD bursa using a 25-gauge single-use needle (see Fig. 2). Following 

the injection, the radiologist recommended that the patient return to their rehabilitation 

provider for manual rehabilitative treatment and/or exercise prescription. 
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Fig. 2. Ultrasound image of the SASD bursa and the injecting needle. Key: A = Deltoid 

muscle; B = Injecting needle; C = SASD bursa; D = Supraspinatus muscle 

 

Data Collection Procedures 

Eligible patients who wished to participate after reading the information sheet and discussing 

any questions with a researcher (LR or BW), read and signed the consent form, and then 

completed printed baseline questionnaires. To maintain the efficiency and timing of the clinic 

session, if participants could not complete the questionnaires before the injection, they were 

completed immediately after. The follow-up questionnaires were sent to participants at the 

appropriate time intervals using email which included unique links to the appropriate web-

page on a web-based application (SurveyMonkey, CA, USA). The participants were 

requested to complete the first follow-up questionnaire within 2-days of receiving it, and the 

second and third follow-up questionnaires within 1-week of receiving them. If the 

questionnaires were not completed within the appropriate time, participants were contacted 

and reminded by text, email or an additional phone call if they were non-responsive to text or 

email contact. If necessary, a link to the appropriate questionnaire was resent to the 

participant. If there was no response 1-week after the first scheduled follow-up date or 10-

A 
B 

C 

D 
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days after the second and third scheduled follow-up dates, this was recorded as ‘did not 

complete’, even if a response was later received.  

 

Data Analysis 

Raw data from each of the surveys was extracted from SurveyMonkey to Microsoft Excel 

(Excel 2010, Microsoft Corporation, USA) spreadsheets. Total scores for each of the 

questionnaires were calculated for each participant. Data were imputed where missing data 

points constituted less than 10% of the total data per questionnaire per participant. The data 

was then imported into IBM SPSS Statistics v24 (IBM Corp., Armonk, NY) for analysis. 

Visual inspection of box plots, P-P and Q-Q plots and the Shapiro-Wilk statistic were 

undertaken to investigate assumptions of normality. For the SPADI and PSQ-3 outcome 

measures, one-way repeated measures ANOVA analyses were employed to examine 

contrasts between baseline data and data from each subsequent time point, as well as between 

baseline and follow-ups 1,2 and 3 and effect sizes for each were calculated and described 

according to Hays.57 An independent sample t-test was run to determine contrasts between 

participants who returned to their rehabilitation provider and those who did not at baseline 

and follow-up 3, with associated effect sizes calculated. Pearson’s r was calculated for 

bivariate EARs at follow-ups 2 and 3 and SPADI total score at follow-up 3. Where data were 

not normally distributed, non-parametric tests were used.58 
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Results 

Participant Recruitment and Characteristics  

A total of 137 patients scheduled to undergo CSI at the practice were assessed for eligibility. 

Of the 137 patients, 40 patients did not meet all of the inclusion criteria and were excluded 

from participating in the study, while 20 patients who were eligible to participate declined to 

do so. The patients who declined to participate were not questioned as to why they declined 

but a majority stated that they did not have time to complete the baseline questionnaire. 

Therefore, a total of 77 patients participated in the study.  

 

In ensuring homogeneity of the sample, and due to insufficient sample sizes, participants 

receiving injections for adhesive capsulitis and acromioclavicular joint disorder were 

excluded from data analysis. Therefore, a total of 64 participants, all of which received CSI 

into the SASD bursa for the treatment of SASD bursitis, were included in the analysis. Table 

1 shows the participant descriptive data. 

 

Table 2 describes individual participant adherence to completing each of the surveys. The 

completion rate decreased from 77 completed baseline surveys to 53 completed surveys at the 

third follow-up. Participants who did not complete one of the follow-up surveys were still 

able to complete subsequent surveys if they wished. Three participants did not complete 

follow-up 1 but completed follow-up 2, one participant did not complete follow-up 1 but 

completed follow-up 3 and two participants did not complete follow-up 2 but completed 

follow-up 3. The reasons for not completing a follow-up questionnaire were not collected.  

 

 

  



85 
 

Table 1 Participant demographic information 

Gender 
   Male 
   Female 

 
33     (52%) 
31     (48%) 

Age, years 
   Overall (mean ± SD) 
   Male (mean ± SD) 
   Female (mean ± SD) 

 
 
52.6 ± 14.0 
51.9 ± 13.3 
53.3 ± 14.8 

Diabetes status   
   Diabetes 
   No diagnosed diabetes 

 
5     (7.8%) 
59   (92.2%) 

 
5     (7.8%) 
20   (31.3%) 
25   (39.0%) 
14   (21.9%) 

 
43   (67.2%) 
5     (7.8%) 
13   (20.3%) 
3     (4.7%) 

 
7     (10.9%) 
48   (75%) 
4     (6.3%) 
2     (3.1%) 
1     (1.6%) 
2      (3.1%) 

 
26   (41.3%) 
37   (58.7%) 
 

Education 
   Intermediate 
   High School 
   University 
   Postgraduate 

Work status 
   Working 
   Not working 
   Retired 
   Sick leave 

Ethnicity 
   Other 
   NZ/Pākehā 
   Māori 
   Samoan 
   Cook Isl. Māori 
   Indian 

Hx of injury to involved shoulder 
   Yes 
   No 

Notes: SASD: Subacromial-subdeltoid; SD: Standard deviation; Isl. = Island; Hx = History 
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Table 2 Survey Completion Rate for Each Participant at all Four Time Points 
Participant ID Baseline survey Follow-up 1 Follow-up 2 Follow-up 3 

1 
    

2 
    

3 
    

4 
    

5 
    

6 
    

7 
    

8 
    

9 
    

10 
    

11 
    

12 
    

13 
    

14 
    

15 
    

16 
    

  17* 
    

18 
    

  19* 
    

20 
    

21 
    

22 
    

23 
    

24 
    

25 
    

  26* 
    

  27* 
    

28 
    

29 
    

30 
    

  31* 
    

32 
    

33 
    

  34* 
    

  35* 
    

36 
    

37 
    

  38* 
    

39 
    

40 
    

  41* 
    

42 
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43 
    

44 
    

45 
    

46 
    

47 
    

48 
    

49 
    

50 
    

51 
    

52 
    

   53** 
    

54 
    

55 
    

56 
    

57 
    

  58* 
    

59 
    

60 
    

    61** 
    

62 
    

63 
    

64 
    

65 
    

66 
    

67 
    

68 
    

69 
    

70 
    

71 
    

72 
    

73 
    

    74** 
    

75 
    

76 
    

77 
    

Total completed 77 65 59 53 
Total incomplete 0 12 19 25 

Notes: : Completed survey; : Did not complete survey. * indicates the participant received an 
injection for the treatment of Adhesive Capsulitis; ** indicates participant received an injection into 
the acromioclavicular joint; these participants were later excluded from data analysis due to small 
sample sizes; remaining participants received an injection into the subacromial-subdeltoid bursa for 
the treatment of bursitis. 
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Clinical Outcomes Post-Injection 

Shoulder Pain and Disability Index pain sub-score 

A one-way ANOVA was conducted to determine if shoulder pain changed at time intervals of 

3-5-days, 3-weeks, and 3-months following CSI using the SPADI pain sub-score. Table 3 

shows the change in the SPADI pain sub-score between baseline and each of the follow-up 

points. Of the 64 participants, one had no change in score between baseline and follow-up 3, 

while 10 participants scores increased from baseline to follow-up 3. However, a majority of 

participants shoulder pain improved with there being a statistically significant decrease in the 

SPADI pain sub-score between baseline, follow-up 1, follow-up 2 and follow-up 3, F(3,233) 

= 30.263, p≤ 0.001, ω2 = 0.270. The mean SPADI pain sub-score decreased from baseline 

(54.4 ± 22.2) to follow-up 1 (26.0 ± 22.3), baseline to follow-up 2 (19.2 ± 19.8) and baseline 

to follow-up 3 (30.5 ± 23.3). Bonferroni post hoc analysis revealed that the decreases in 

SPADI pain sub-score from baseline to follow-up 1 (28.3, 95% CI (18.1 to 38.6)), baseline to 

follow-up 2 (35.2, 95% CI (24.6 to 45.8) and baseline to follow-up 3 (23.9, 95% CI (12.9 to 

34.8)) were all statistically significant (p ≤ 0.001). 

 

Shoulder Pain and Disability Index disability sub-score  

A one-way ANOVA was conducted to determine if shoulder disability changed at time 

intervals of 3-5-days, 3-weeks, and 3-months following CSI using the SPADI disability sub-

score. Table 3 shows the change in the SPADI disability sub-score between baseline and each 

of the follow-up points. Of the 64 participants’, 8 participants scores increased from baseline 

to follow-up 3. However, a majority of participants’ shoulder disability improved overall with 

there being a statistically significant decrease in the SPADI disability sub-score between 

baseline, follow-up 1, follow-up 2 and follow-up 3, F(3,233) = 15.761, p≤ 0.001, ω2 = 0.157. 

The mean SPADI disability sub-score decreased from baseline (37.0 ± 23.1) to follow-up 1 
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(20.6 ± 22.5), baseline to follow-up 2 (11.9 ± 16.5) and baseline to follow-up 3 (19.5 ± 20.4). 

Bonferroni post hoc analysis revealed that the decreases in SPADI disability sub-score from 

baseline to follow-up 1 (16.5, 95% CI (6.7 to 26.3)), baseline to follow-up 2 (25.2, 95% CI 

(15.0 to 35.3)) and baseline to follow-up 3 (17.5, 95% CI (7.1 to 28.0)) were all statistically 

significant (p ≤ 0.001). 

 

Shoulder Pain and Disability Index total score  

A one-way ANOVA was conducted to determine if shoulder pain and disability changed at 

time intervals of 3-5-days, 3-weeks, and 3-months following CSI using the SPADI total 

score. Table 3 shows the change in the SPADI total score between baseline and each of the 

follow-up points. Of the 64 participants, 10 participants scores increased from baseline to 

follow-up 3, meaning approximately 16% of participants experienced an increase in shoulder 

pain and disability following the injection. However, a majority of participants’ (84%) 

shoulder pain and disability improved overall with there being a statistically significant 

decrease in the SPADI total score between baseline, follow-up 1, follow-up 2 and follow-up 

3, F(3,232) = 22.957, p≤ 0.001, ω2 = 0.218. The mean SPADI total score decreased from 

baseline (43.7 ± 21.6) to follow-up 1 (22.4 ± 21.4), baseline to follow-up 2 (14.6 ± 17.0) and 

baseline to follow-up 3 (23.7 ± 20.7). The mean change in SPADI total score from baseline to 

follow-up 1, baseline to follow-up 2 and baseline to follow-up 3 all exceeded the minimal 

clinically important difference of 18 points for change in SPADI total score. Bonferroni post 

hoc analysis revealed that the decreases in SPADI total score from baseline to follow-up 1 

(21.3, 95% CI (11.8 to 30.9)), baseline to follow-up 2 (29.1, 95% CI (19.2 to 39.0)) and 

baseline to follow-up 3 (20.0, 95% CI (9.8 to 30.1)) were all statistically significant (p ≤ 

0.001). 
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Table 3 ANOVA Descriptive Outcomes of the SPADI and PSQ-3 at Each Time Point   

Questionnaire Mean Std. Deviation 
95% Confidence Interval for Mean 

Mean Change from Baseline Effect Size Effect descriptor 
Lower Bound Upper Bound 

SPADI-Pain 

Baseline 

Follow-up 1 

Follow-up 2 

Follow-up 3 

 

54.0 

26.0 

19.2 

30.5 

 

22.2 

22.3 

19.8 

23.3 

 

48.8 

20.5 

14.0 

24.0 

 

60.0 

31.6 

24.4 

37.1 

 

n/a 

28.3 (p ≤ 0.001) 

35.2 (p ≤ 0.001) 

23.9 (p ≤ 0.001) 

 

 

 

 

ω2 = 0.270 

 

 

 

 

Large 

SPADI-Disability 

Baseline 

Follow-up 1 

Follow-up 2 

Follow-up 3 

 

37.0 

20.6 

11.9 

19.5 

 

23.1 

22.5 

16.5 

20.4 

 

31.3 

15.0 

7.5 

13.8 

 

42.8 

26.1 

16.2 

25.3 

 

n/a 

16.5 (p ≤ 0.001) 

25.2 (p ≤ 0.001) 

17.5 (p ≤ 0.001) 

 

 

 

 

ω2 = 0.157 

 

 

 

 

Large 

SPADI-Total 

Baseline 

Follow-up 1 

 

43.7 

22.4 

 

21.6 

21.4 

 

38.3 

17.0 

 

49.1 

27.7 

 

n/a 

21.3 (p ≤ 0.001) 
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Follow-up 2 

Follow-up 3 

14.6 

23.7 

17.0 

20.7 

10.1 

17.9 

19.1 

29.6 

29.1 (p ≤ 0.001) 

20.0 (p ≤ 0.001) 

 

ω2 = 0.218 

 

Large 

PSQ-3 

Baseline 

Follow-up 1 

Follow-up 2 

Follow-up 3 

 

149.2 

74.3 

51.7 

89.0 

 

81.1 

80.7 

68.4 

86.1 

 

128.9 

51.6 

31.1 

62.8 

 

169.4 

96.9 

72.2 

115.1 

 

n/a 

74.9 (p ≤ 0.001) 

97.5 (p ≤ 0.001) 

60.2 (p = 0.001) 

 

 

 

 

ω2 = 0.177 

 

 

 

 

Large 

Notes: SPADI-P: Shoulder Pain and Disability Index – Pain sub-score; SPADI-D: Shoulder Pain and Disability Index – Disability sub-score; SPADI-T: 
Shoulder Pain and Disability Index – Total score; PSQ-3: Pain and Sleep Questionnaire – 3-item Index 
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Pain and Sleep Questionnaire 3-item index  

A one-way ANOVA was conducted to determine if the impact that SASD bursitis has on 

sleep quality changed at time intervals of 3-5-days, 3-weeks, and 3-months following CSI 

using the PSQ-3. Table 3 shows the change in the PSQ-3 total score between baseline and 

each of the follow-up points. Of the 64 participants, 9 participants’ scores increased from 

baseline to follow-up 3, meaning approximately 14% of participants experienced a decrease 

in sleep quality following the injection. However, a majority of participants (86%) 

experienced improvements in sleep quality with there being a statistically significant decrease 

in the PSQ-3 score between baseline and follow-up 1, baseline and follow-up 2 and baseline 

and follow-up 3, F(3,200) = 15.597, p≤ 0.001, ω2 = 0.177. The mean PSQ-3 score decreased 

from baseline (149.2 ± 81.1) to follow-up 1 (74.3 ± 80.7), baseline to follow-up 2 (51.7 ± 

68.4) and baseline to follow-up 3 (89.0 ± 86.1). Bonferroni post hoc analysis revealed that the 

decreases in PSQ-3 score from baseline to follow-up 1 (74.9, 95% CI (35.2 to 114.7)) and 

baseline to follow-up 2 (97.5, 95% CI (56.3 to 138.7)) were statistically significant (p ≤ 

0.001), as was the decrease between baseline and follow-up 3 (60.2, 95% CI (18.7 to 101.7)), 

but not to the same extent (p = 0.001).  

 

Clinical Course Post-Injection 

Return to rehabilitation provider and SPADI pain sub-score  

An independent sample t-test was run to determine if there was a difference in SPADI pain 

sub-scores between those participants who returned to their rehabilitation provider following 

CSI for SASD bursitis and those who did not return. The difference in SPADI pain sub-score 

at follow-up 3 between those participants who did return (29.8 ± 25.8) and those who did not 

return (33.4 ± 21.8) of 3.54 (95% CI, -17.6 to 10.5), t(45) = -0.506, p = 0.615, was not 

statistically significant.  
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Return to rehabilitation provider and SPADI disability sub-score  

An independent sample t-test was run to determine if there was a difference in SPADI 

disability sub-scores between those participants who returned to their rehabilitation provider 

following CSI for SASD bursitis and those who did not return. The difference in SPADI 

disability sub-score at follow-up 3 between those participants who did return (16.5 ± 20.4) 

and those who did not return (25.2 ± 20.7) of 8.75 (95% CI, -20.8 to 3.3), t(45) = -1.461, p = 

0.151, was not statistically significant.   

 

Return to rehabilitation provider and SPADI total score  

An independent sample t-test was run to determine if there was a difference in SPADI total 

score between those participants who returned to their rehabilitation provider following CSI 

for SASD bursitis and those who did not return. The difference in SPADI total score at 

follow-up 3 between those participants who did return (21.6 ± 21.8) and those who did not 

return (28.3 ± 20.2) of 6.73 (95% CI, -19.1 to 5.6), t(45) = -1.099, p = 0.278, was not 

statistically significant.  

 

Correlation between exercise adherence and shoulder pain and disability 

A Pearson’s product-moment correlation was run to assess the relationship between 

rehabilitative exercise adherence and shoulder pain and disability following CSI for SASD 

bursitis. To explore the correlation between rehabilitative exercise adherence and shoulder 

pain and disability, any participant must have completed the EARS at follow-up 2 or 3 and 

the SPADI at baseline and follow-up 3. Twenty-five participants completed the EARS and 

the SPADI at the appropriate time points. There was no statistically significant correlation 

between exercise adherence and shoulder pain and disability following CSI, r(23) = -0.119, p 
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= 0.570, with adherence to exercise explaining 1% of the variation in shoulder pain and 

disability.   

 

Occurrence of side-effects  

A total of 12 participants reported experiencing side effects immediately following the 

injection. Table 4 shows all of the side effects that these participants reported. The most 

frequently reported side effect was hot flushes with 4 participants reporting this. Additionally, 

5 participants reported experiencing either an increase in pain or an ache following the 

injection.  

 

Table 4 Description of Side-Effects that were Experienced 
Participant ID 

12  

13 

23  

24 

42 

43 

52 

Participant description of side effect 

“Hot flushed for 24 hours” 

“Pain was slightly worse at first”   

“A bit of an ache and minor hot flush during teaching that night”  

“Hot flushes”  

“Nerve pain in following 12 hours”  

“Increase in pain and loss of movement”  

“A little bruised / tired the next day”  

55 “Lump on bicep that is still there”  

56 “Bicep was aching for a couple of days or deltoid”  

64 “Hot flushes”  

70 “Slight aching in arm”  

71 “A kind of numbness in the shoulder”  
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Other measures of clinical course post-injection 

The participants were also asked about several other measures of clinical course following 

injection, the results of which were later excluded from data analysis. These questions that 

were excluded were regarding return to work, sports and gym training as well as intake of 

pain-relieving medication. The information gathered from these questions was not analysed 

due to groups being too small per factor to warrant analysis.     
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Discussion 

In Australia and New Zealand, there is a lack of information on the outcomes and clinical 

course associated with guideline-informed treatment of shoulder pain, of which CSI, 

rehabilitative exercise and manual therapy are important contributors.30, 45, 46 Additionally, 

there appear no published articles that have evaluated the clinical course and outcomes of 

patients receiving CSI into the SASD bursa for SASD bursitis in New Zealand. Therefore, 

this study aimed to establish the clinical course and outcomes of patients with SASD bursitis 

after receiving a CSI into the SASD bursa, in a sample recruited from an urban Auckland 

population. There were statistically significant decreases (i.e. improvement) in SPADI scores 

following the injection at each of the 3 follow-up points compared to baseline. There were 

also statistically significant decreases (i.e. improvement) in PSQ-3 scores following the 

injection at each of the 3 follow-up points compared to baseline. Regarding the clinical 

course post-injection, the difference in SPADI scores at follow-up 3, between those 

participants who did return to a rehabilitation provider, and those who did not return, was not 

statistically significant. Additionally, the difference in SPADI scores between participants 

that had greater levels of adherence to rehabilitative exercises, compared to those that had 

lesser levels, was not statistically significant.  

 

The short- and medium-term improvements in outcomes observed following CSI into the 

SASD bursa for SASD bursitis are in keeping with previous studies of similar design. A 

similar study was performed by Laslett et al.30 who investigated the clinical outcomes of 

patients in New Zealand for 12-months after receiving a CSI into either the SASD bursa, GH 

joint capsule or the acromioclavicular joint. Similarly to the current study, Laslett et al.30 

observed statistically significant improvements in shoulder pain and disability 3-weeks and 3-

months post-injection compared to baseline, but no effect sizes were reported. An 



97 
 

observational study performed by Fawi et al.31 observed similar short-term improvements in 

pain following injection for different shoulder disorders, of which 73% were SASD bursitis. 

Fawi et al.31 observed a significant reduction in shoulder pain 1-day and 1-week following 

the injection, which was maintained at a 6-week follow-up, although, no effect sizes were 

reported. Similarly, Garvey et al.23 observed significant improvements in pain 2-weeks 

following subacromial CSI, and significant improvements in pain and disability 3-months 

post-injection, again, however, no effect sizes were reported. Although the findings by Laslett 

et al.30, Fawi et al.31 and Garvey et al.23 were not specific for SASD bursitis, the similarities 

in improvement of outcomes to the current study increases the validity of the current studies 

results. For SASD bursitis specifically, Fawcett et al.32 found that 64% of their participants 

experienced improvements in shoulder pain and disability 6-weeks post-injection which 

further improves the validity of the current studies results. The current study also measured 

change in sleep quality as an outcome as seemingly no previous studies have looked at the 

effect that CSI into the SASD bursa has on sleep quality. Mulligan et al.59 found that the 

presence of any shoulder pathology, including SIS, results in poorer sleep quality as 

measured by the Pittsburgh Sleep Quality Index. Tekeoglu et al.60 also found a clear link 

between SIS and subjective sleep disturbance, also measured by the Pittsburgh Sleep Quality 

Index. The findings made by Mulligan et al.59 and Tekeoglu et al.60 are in line with the 

current study where it was observed that statistically significant improvements in sleep 

quality occur following CSI into the SASD bursa. The results of the current study, and its 

similarities with these two previous studies, provide evidence that CSIs for shoulder pain, 

specifically SASD bursitis, do improve sleep quality, at least in the short- and medium-term.  

 

At the 3-month follow-up in the current study, participants’ pain and disability levels were 

slightly greater and sleep quality levels decreased slightly compared to follow-up 2. These 
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findings may suggest that the effect of the CSI diminishes over time. The increases in pain 

and disability and decreases in sleep quality were not statistically significant, but there were 

no further follow-ups to observe if the increase and/or decrease continued. Extant literature 

on the long-term effects of CSIs for shoulder pain is contradictory. Garvey et al.23 observed 

significant improvements in shoulder pain and disability 6-months post-CSI for subacromial 

pain and Laslett et al.30  observed significant improvements in shoulder pain and disability 6- 

and 12-months post-CSI for shoulder pain. In contrast, Buchbinder et al.22 concluded that 

subacromial CSI may be beneficial but that these benefits are not well maintained in the long-

term. Additionally, Fawcett et al.32 reported that only a quarter of their participants sustained 

benefits from CSI after 12-months, suggesting that these injections are not a long-term 

solution for shoulder pain.  

 

The improvements observed in short- and medium-term outcomes offer some support that 

CSIs may provide a window of opportunity in which pain-related symptoms are greatly 

reduced to be able to participate in rehabilitation.14, 33 The current study attempted to 

determine the effect that return to a rehabilitation provider post-injection had on outcomes. 

However, based on the results, it was unclear if returning to a rehabilitation provider post-

injection altered outcomes due to the lack of a statistically significant difference between 

participants that returned and those that did not. In contrast to the current study where only 

38% of participants returned to a rehabilitation provider post-injection, Laslett et al.30 

reported that 77% of their participants returned to a physiotherapist post-injection. Laslett et 

al.30, however, did not examine specifically the effect that return to a physiotherapist had on 

participant outcomes. It is therefore unknown whether returning to a rehabilitation provider 

altered participants outcomes in the study by Laslett et al.30, making it difficult to establish 

whether the improvements in outcomes that were observed were from the CSI alone, 
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physiotherapy, or both. The current study also tried to establish if there was a correlation 

between rehabilitative exercise adherence post-injection and change in shoulder pain and 

disability but, again, were not able to establish a statistically interpretable correlation due to 

lack of statistical significance. Therefore, the results of the present study do not support or 

refute a view that CSIs provide a pain-free window of opportunity to participate in 

rehabilitation (i.e. manual therapy and/or rehabilitative exercises) to further improve 

outcomes.14, 33  

 

Although there appears to be no existing research on the role of manual rehabilitation post-

injection for SIS or SASD bursitis, there are several previous studies that do report beneficial 

effects of rehabilitative exercise on shoulder pain and disability post-injection. It has been 

found that rehabilitative exercise post-CSI for either SIS or SASD bursitis may be a cost-

effective use of health resources that leads to fewer healthcare costs, less time off work, 

decreased shoulder pain and disability and improved shoulder function.25, 33-37 In the current 

study, it was unclear if there was a correlation between the level of adherence to rehabilitative 

exercises and changes in outcomes post-injection. However, the difference in outcomes 

between participants that partook in rehabilitative exercise post-injection compared to those 

that did not at all was not measured. This comparison would have been interesting as it may 

have helped to establish if participation in rehabilitative exercises alone post-injection for 

SASD bursitis is beneficial for improving outcomes, regardless of adherence levels.   

 

In the current study, side effects in the 3-5-days following the injection were experienced by 

12 (19%) patients. The most common side effects reported were hot flushes, reported by 4 

(6%) patients, and an increase in pain or an ache, reported by 5 (8%) patients. These results 

are dissimilar to that of Fawi et al.31 who reported that 35.3% of patients experienced a post-
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injection flare of pain following CSI for shoulder pain. The current study did not investigate 

how long pain aggravation lasted but Fawi et al.31 reported that the mean duration was 3.88 

days. The current study also did not look at how the occurrence of side effects post-injection 

affected outcomes. However, Fawi et al.31 also reported that the incidence of a post-injection 

flare did not affect patient outcomes. Other side effects that have been reported as a result of 

CSI include subcutaneous atrophy and skin depigmentation/discolouration,61-64 localised 

erythema and warmth and fascial flushing,63 cellulitis64 and local tendon rupture.63 However, 

none of these side effects were reported by the participants in the current study. This may be 

because the participants of the current study were only asked about the incidence of side 

effects at the 3-5-day follow-up, whereas some of the previously mentioned side effects may 

have occurred after this follow-up.  

 

The current study was undertaken with a pragmatic design to establish the clinical outcomes 

of patients receiving a CSI into the SASD bursa in a ‘real-world’ clinical setting. Due to the 

pragmatic, observational design of the research, as well as for the ethical implications of 

withholding or altering treatment, there was no control group receiving sham treatment, 

compromising the internal validity of the research findings. Therefore, although statistically 

significant improvements in outcomes were observed following the injection, it is not certain 

that this was due to the CSI itself. The improvements in outcomes may have come about due 

to environmental factors such as the clinical setting in which the participants received the 

injection, or the natural history of the condition and the occurrence of a placebo effect can 

also not be ruled out. An observational pragmatic design was chosen as it is the next step up 

the evidence hierarchy after case reports and expert opinion and was justified given the lack 

of comparative research in the area. The pragmatic design meant that the frequency that the 

participants returned to their rehabilitation provider, the treatment they received, what sort of 
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provider they saw, the exercises they performed, and the volume and frequency of exercises 

were not prescribed or standardised for each participant. Therefore, after receiving the 

injection, the participants could return to any rehabilitation provider, receive any type of 

manual therapy technique, and be prescribed any form of exercise program. All of these 

factors could have influenced the participants’ outcomes in different ways, therefore reducing 

internal validity. However, this was another component of the pragmatic design that allowed 

the current study to mimic what would occur in real-world clinical practice, therefore 

improving external validity. The pragmatic design also meant that researcher interference 

with the routine clinical practice was minimised, as more interference could have reduced the 

resemblance to real-world clinical practice. The only factors that deviated from the regular 

clinical practice were the participants reading the information sheet, signing the consent form 

and answering the questionnaire. 

 

Since this was a single cohort study, researchers, the sonographer, the patients and the 

radiologist could not be blinded to the intervention. Additionally, it has been suggested that 

pragmatic trials avoid blinding wherever possible.65 Although lack of blinding in research can 

result in overestimated treatment effects, performance bias and/or detection bias,66-68 blinding 

can cause deviation from routine clinical practice which can then diminish the pragmatism of 

a study.69  

 

The current study included only patients that had been diagnosed with SASD bursitis and 

received an injection into the SASD bursa. Including other shoulder injection sites such as the 

GH joint capsule and the acromioclavicular joint would have provided a larger sample size 

and increased the statistical power of the study. However, the internal validity of the study 

was improved by only including patients diagnosed with SASD bursitis that received an 
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injection into the SASD bursa. Authors of comparative studies, such as Laslett et al.30 and 

Fawi et al.31 included patients with multiple forms of shoulder pain in their samples, reducing 

their internal validity due to the diversity of pathological tissues diagnosed within the 

shoulder, as well as the injection locations. The diagnoses of SASD bursitis were also all 

made at the same clinics that the injections took place by one of only two experienced 

sonographers, with the diagnoses verified for all participants by the same radiologist. Both 

sonographers were specialists in musculoskeletal ultrasound, increasing the reliability of the 

diagnoses of SASD bursitis. The injections were also all made by the same experienced 

radiologist. Using the same sonographers and radiologist increases the internal validity of the 

study compared to using multiple practitioners as it reduces factors that could potentially alter 

outcomes such as practitioner experience, knowledge, technique, professionalism and 

interaction with patients. The trade-off of using the same sonographers and radiologist, 

however, is reduced external validity as these practitioners may not represent clinical practice 

in other locations. Using the same sonographers and radiologist also meant that the 

participants were recruited from only two clinics. Both of the clinics used for participant 

recruitment were in Auckland which could reduce the diversity of patients that were included 

in the study as they would have most likely come from similar demographic areas of 

Auckland. The generalisability of the current study is therefore limited, as conclusions can be 

made only for patients attending these two clinics in particular. The population of patients 

sampled in the present work may be dissimilar to patients attending other clinics around 

Auckland and New Zealand, due to the large demographic, socioeconomic and cultural 

diversity that exists in these areas. 

 

Several components of the current study could be improved to strengthen the internal and 

external validity. A larger sample size could have been used to increase the statistical power 
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of the study and participants could have also been recruited from multiple clinics around 

Auckland and/or New Zealand to improve the representativeness of the sample (i.e. improved 

external validity). Regarding participant recruitment, patients could have been selected 

randomly during recruitment rather than consecutively. Participants could have also been 

recruited by someone not involved in the study rather than by the researchers to reduce 

potential bias. Longer follow-up periods of 6-months and up to 12-months could have also 

been utilised to observe the longer-term outcomes following CSI into the SASD bursa. 

Randomised controlled trials with sham injections into the SASD bursa, blinding, allocation 

concealment and longer follow-ups should be undertaken once the limitations of the current 

study have been resolved in pragmatic and observational research. These randomised 

controlled trials will be able to establish to what extent a CSI into the SASD bursa improves 

patient outcomes.  

 

The number of visits to the rehabilitation provider and the volume, frequency and type of 

rehabilitative exercises could have also been recorded. The current study only observed how 

many participants returned to their rehabilitation provider in the 3-months following the 

injection and if adherence to any exercise program affected the clinical outcomes. To 

maintain the pragmatic attitude of the study, there was no researcher direction regarding 

rehabilitation pathways and their appropriateness for the participants post-injection. 

Therefore, future research could also look at the effect of manual therapy and rehabilitative 

exercises following CSI for SASD bursitis using a double-blinded randomised controlled trial 

design where the manual therapy and rehabilitative exercise protocols are standardised for 

each participant. This would help establish the effectiveness of these interventions for SASD 

bursitis post-CSI. 
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Conclusions 

This single cohort observational study found that patients who received CSIs into the SASD 

bursa at two urban Auckland sonography clinics experienced statistically significant 

decreases in SPADI scores for up to 3-months post-injection. The study also found that these 

same patients experienced statistically significant decreases in PSQ-3 scores up to 3-months 

post-injection. However, while it appears reasonable that the corticosteroid agent was 

responsible for the improvements recorded, caution should be exercised in concluding that 

the improvements in outcomes are directly the result of the corticosteroid agent itself, due to 

lack of a control group. It can be concluded, however, that participants receiving a CSI into 

the SASD bursa for SASD bursitis can expect to experience statistically significant 

improvements in pain, disability and sleep quality for at least 3-months following the 

injection.  

 

Returning to a rehabilitation provider post-injection and having greater levels of adherence to 

rehabilitative exercises did not alter outcomes compared to not returning to a rehabilitation 

provider or having less adherence to rehabilitative exercises. Based on the results of the 

current study, it is unknown what affect that manual therapy and adherence to rehabilitative 

exercises have on outcomes post-CSI for SASD bursitis. Future research should address the 

limitations and weaknesses of the current study to develop a better understanding of the 

extent at which the corticosteroid agent itself improves outcomes; as well as the effect that 

subsequent manual therapy and rehabilitative exercises have on outcomes post-CSI.  
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List of Abbreviations 

CSI: Corticosteroid injection   EARS: Exercise Adherence Rating Scale   GH: 

Glenohumeral   PSEQ-2: Pain Self-Efficacy Questionnaire-Two item short form   PSQ-3: 

Pain and Sleep Questionnaire 3-item index   SASD: Subacromial-subdeltoid   SIS: 

Subacromial impingement syndrome   SPADI: Shoulder Pain and Disability Index   TSK-11: 

Tampa Scale for Kinesiophobia-11   
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CHAPTER 5 – APPENDICES  
 
Appendix A: Participant Information Sheet 
 

 
Participant Information Sheet 

 
Clinical audit of ultrasound guided shoulder injection: Predictors of recovery and 

short-term outcomes 
 
You are invited to participate in a research project investigating the outcomes of ultrasound 
guided steroid injection of the shoulder.  The research is being conducted by Master of 
Osteopathy students Luke Reumers and Brooke Wells, in conjunction with the medical staff 
(Scott Allen, Dr Brett Lyons) at Sound Experience Ltd. 
 
What is this project about? 
We will be investigating how your shoulder pain and other symptoms change following the 
injection, as well as what other rehabilitation you undergo following the injection (eg 
ongoing physiotherapy or osteopathy rehabilitation). In addition, we will be investigating 
what factors might help predict a successful outcome following the injection.  
 
What will be required from you during the study? 
All of the usual procedures involved in administering the shoulder injection will be 
undertaken in the normal way.  There is no difference to the clinical care you will receive. 
However, if you elect to participate in the study, you will be asked to complete some 
additional questionnaires about your general health and also the nature of your shoulder pain. 
The first questionnaire will be completed when you attend Sound Experience for your 
appointment. Following the appointment, we will email you an online questionnaire at three 
follow-up dates following the injection. These dates will be 3-5 days, 3 weeks, and 3 months 
following the date of injection. Each questionnaire will take approximately 15 minutes to 
complete.  
 
What it will mean for you? 
If you agree to participate in the study your involvement will be: 
 

(1) To complete an initial questionnaire on paper at the time of the injection 
appointment. 
 
(2) To complete follow-up questionnaires (we send you a link to a secure webpage) at 
3-5 days, 3 weeks, and 3 months after the first appointment. 
 

These follow-up questionnaires ask about your shoulder pain and function, how you feel 
about your shoulder pain and its impact, what rehabilitation or other treatment you may have 
undertaken following the injection, and some questions about sleep quality and work status.  
It may be necessary to contact you by phone if we need to clarify any information. 
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How do I give consent? 
If you agree to participate, you will be asked to sign a Consent Form. This does not stop you 
from changing your mind if you wish to cease participating in the project for any reason and 
you may withdraw your data up to 5pm of the day following submission of any of the 
questionnaires. To do this you simply need to email one of the researchers.  Whether or not 
you decide to participate in the study will have no impact on the quality of the care you 
receive at Sound Experience. The doctor administering the injections will not be aware 
whether or not you have decided to participate in the questionnaires. 
 
Is the personal information I give confidential? 
Yes, any information that may identify you will be kept completely private and confidential. All 
personal information that is collected from you will be stored in a password-protected file and 
only the researcher and supervisors will have access to this information.  
 
Can I get a copy of the research findings? 
Yes, if you’d like to receive a plain language summary of the research findings please let us 
know by ticking the checkbox on the consent form, or email us. 
 
Who do I contact with questions? 
Please contact us if you need more information about the project. At any time if you have any 
questions about the research project please contact one of us: 
 
Student Researchers:  

Luke Reumers, or Brooke Wells 
Unitec Institute of Technology 
Tel: 022 321 3571 
Email: corticosteroidresearch@gmail.com 

 
Principal Supervisor:  

Rob Moran  
Unitec Institute of Technology / Sound Experience Ltd 
Tel: 09 815 0656 
Email: rmoran@unitec.ac.nz  
 

 
UREC REGISTRATION NUMBER: 2018-1065 
This study has been approved by the Unitec Research Ethics Committee from 26 Nov 2018 to 
26 Nov 2019.  If you have any complaints or reservations about the ethical conduct of this 
research, you may contact the Committee through the UREC Secretary (ph: 09 815-4321 ext 
8551).  Any issues you raise will be treated in confidence and investigated fully, and you will 
be informed of the outcome. 
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Appendix B: Participant Consent Form 
 

 
Participant Consent Form 

 
 

Clinical audit of ultrasound guided shoulder injection: Predictors of recovery and 
short-term outcomes 

 
 
I understand that: 
 

• I do not have to be part of this research project should I chose not to participate and 
may withdraw at any time. 

• I have the right to withdraw my results up until 5pm the day following submission of 
each of the questionnaires. 

• All personal information I provide is confidential and none of the information I give 
will identify me in any research reports. I understand that only the researchers will have 
access to my personal information. 

• All personal information will be stored securely on a password-protected computer or 
in locked filing cabinet at Unitec. 

• The information I provide may be used for research publications but my name or any 
personal information will not be used. 

• I allow the use of my de-identified ultrasound and x-ray images of my shoulder to be 
used in the research and understand that I may be invited back to Sound Experience for 
a re-scan free of charge for research purposes.  

• I will be invited to complete 4 questionnaires about my shoulder problem, my 
rehabilitation, and my general health, over the course of 3 months.  These will be at 3-5 
days, 3 weeks and 3 months following the date of injection. 

• I am aware that I will receive a call and/or text reminder from the researchers on the 
day the questionnaires are to be completed and 2 days after that if the questionnaires 
have not yet been completed. 

• I agree to provide my personal email and phone number for the researchers to contact 
me regarding the questionnaires. 
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☐ Please check this box if you would like to be emailed a plain language summary of the 
research findings at the conclusion of the study.  
 
I have had the research project explained to me and I have read and understood the information 
sheet given to me. I have had time to consider everything and have asked any questions and I 
give my consent to be a part of this project. 
 
 
 
Participant Name: …………………………………………………………………….....  
 
 
 
Participant Signature: ………………………….. Date: …………………………… 
 
 
 
 
Project Researcher: ……………………………. Date: …………………………… 
 
 
UREC REGISTRATION NUMBER: 2018-1065 
This study has been approved by the Unitec Research Ethics Committee from 26th Nov 2018 
to 26 Nov 2019.  If you have any complaints or reservations about the ethical conduct of this 
research, you may contact the Committee through the UREC Secretary (ph: 09 815-4321 ext 
8551).  Any issues you raise will be treated in confidence and investigated fully, and you will 
be informed of the outcome. 
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Appendix C: Surveys 

Baseline survey:  
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First follow up survey 
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Second follow up survey 
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Third follow up Survey 
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