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Abstract 

Introduction:  Soft Tissue Injuries (STIs) of the shoulder are common presentations to 

the Emergency Department but very little is known about the natural history, long-term 

disability or prognostic factors associated with these injuries.  The goals of this pilot 

study are to describe the three-month outcome of these injuries, to begin to identify 

prognostic factors associated with poor outcome and to determine the feasibility of a 

future study aimed at predicting poor outcome. 

Methods:  A cohort of 117 working-age adults presenting to the Emergency Department 

with acute STIs of the shoulder were prospectively recruited.  Patients were interviewed 

by phone at one week, one month and three months.  During the calls, patients completed 

the Disabilities of the Arm and Shoulder (DASH) questionnaire and provided information 

about treatments and follow-up that had occurred. 

Results:  Of the 117 subjects, 72.3% had pain and disability above the population norm 

at one month and that number only decreased to 38.7% at three months.  A substantial 

effect was also seen on Work and Leisure activities.  The following prognostic factors 

were identified as having some association with poor three-month outcome: age, 

mechanism of injury, ability to rotate arm and abduct arm in ED, pain at one week, 

whether the injury was work-related, visit with family physician in first week and DASH 

score (disability) at one week. 

Conclusions:  At the present time, the emergency physician must treat patients with STIs 

of the shoulder without any substantial knowledge of the morbidity that these injuries 

cause, which patients are at high risk of poor outcome or what would constitute optimum 
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management.  This study has determined that poor outcome is common and it has begun 

to identify factors that can help predict which patients will have a more complicated 

course.  As it is now felt that the transition from acute to chronic pain begins well before 

three months, it will be important for future studies to develop a method of early 

identification of patients at high risk of poor outcome and to determine effective 

management in an attempt to prevent that transition.   
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Chapter 1 

Outline and General Introduction 

Thesis Outline 

The Thesis is organized as follows.  Chapter 1 provides a general introduction to 

the topic as well as key definitions and a description of the objectives of the study.  

Chapter 2 reviews the key literature pertaining to Soft Tissue Injuries (STIs) of the 

Shoulder.  The general methods of the study are provided in Chapter 3.  Results 

pertaining to the Natural History of Soft Tissue Injuries of the Shoulder are presented in 

manuscript form in Chapter 4 for submission to Canadian Journal of Emergency 

Medicine.  Chapter 5 is also presented in manuscript form and represents pilot work on 

the association of various prognostic factors and poor outcome after STIs of the shoulder.  

Chapter 6 provides a discussion of feasibility issues surrounding the implementation of a 

larger study of STIs of the shoulder.  Chapter 7 will provide a general discussion of the 

topic.  References are found at the end of the text and are provided as a complete group 

rather than being distributed at the end of each chapter.  Appendices are presented at the 

end. 

General Introduction 

Soft Tissue Injuries (STIs) of the shoulder are common presentations to 

Emergency Departments (ED).1-3  They account for approximately 5.7% of injury-related 

Emergency Department visits in Kingston, Ontario.3  They are common in both work-

related4 and athletic injuries.1, 5  Despite this, there are gaps in our understanding of the 



 

  2 

nature of these injuries. An accurate anatomic diagnosis can be elusive at the time of 

assessment, often making it difficult to develop effective investigation and management 

plans for these patients. Furthermore, there has been little population-based research 

assessing potential risk factors and mechanism of injury that might affect long-term 

function in these patients.   

The general goals of this Thesis are to describe the three-month natural history 

and outcome of acute shoulder soft tissue injuries (STIs) in adults of working age (16-

65), to identify possible prognostic factors for poor outcome in these subjects and to 

determine the feasibility of a larger study involving longer follow-up.  
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Key Definitions 

Soft Tissue Injuries: These include an array of sprains, strains and contusions around the 

shoulder joint.  For the purpose of this study, the discharge diagnoses included are 

comprised of tendon injuries (primarily to the rotator cuff apparatus), skeletal muscle 

contusions and tears within the shoulder complex, as well as ligamentous injury to the 

acromioclavicular (AC) joint.  STIs associated with gleno-humeral dislocations or 

fractures are not included. 

Acute: For the purposes of this study, “acute” is defined as occurring within the previous 

seven days, in persons with no history of pain in the affected shoulder in the four weeks 

preceding the injury. 

Acromioclavicular (AC) injury: An injury involving the joint connecting the acromion 

and the clavicle.  In Type I injuries the joint is not visibly disrupted and therefore Type I 

injuries are solely clinical diagnoses and are not recognized on X-ray.  Type II injuries 

involve some minor disruption of the AC joint.  In Type III injuries the clavicle is 

distracted from the acromion by at least 100%.  Please see Appendix A for pictures of 

the Normal Anatomy of the Shoulder and AC joint. 

Rotator Cuff (RC): The RC is the dynamic portion of the stabilization of the shoulder 

joint.  It is comprises of four muscles: subscapularis, infraspinatus, supraspinatus, and 

teres minor.   
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Objectives 

Primary Objectives 

1. Natural History of Shoulder Soft Tissue Injuries (STIs): The natural history of 

STIs of the shoulder are described by determining the prevalence of continued 

pain and disability at three months in adult patients presenting acutely to the 

Emergency Department with these injuries, and treated only with usual 

management. 

2. Feasibility:  This pilot study is designed to determine the feasibility of a larger 

study aimed at determining appropriate therapy and follow-up for patients with 

acute shoulder soft tissue injuries. Feasibility will be determined by examining: 

• Recruitment rates 

• Loss to follow-up 

• Difficulties with study administration 

• Statistical Issues   

• Role of Future Study 

 

Exploratory Objectives 

1. Outcome/Prognostic Factors:  Preliminary statistical analysis of the association 

between various prognostic features and poor outcome are conducted in an 

attempt to identify potential risk factors for long-term disability in shoulder 

injuries worthy of future study. 
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2. Effect of Work and Leisure:  The pilot study begins to describe the effect of 

acute STIs of the shoulder on both work and leisure. 
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Chapter 2 

Literature Review 

The following is a comprehensive review of the literature using Medline, EMBASE 

and EBM Reviews up to April 2008.  Literature is very limited on the topic of acute 

STIs of the shoulder. 

The Burden of Soft Tissue Injuries of the Shoulder 

Shoulder injuries have been found to have an annual incidence between 2.19 and 

25/1000.2, 6  Soft tissue injuries of the shoulder account for most of these and frequently 

present to the Emergency Department.1-3, 7  At Kingston General and Hotel Dieu 

Hospitals, in Kingston, ON they represent 5.7% of injury-related Emergency Department 

visits.3 

The shoulder is an intricate joint and is involved in most movements of the arm 

and hand.  It is therefore fundamental to many activities of daily living, employment and 

leisure.  While shoulder injuries occur in all age groups, they are particularly common 

and debilitating in active young-to-middle-age adults.  One Ontario study conducted by 

the Institute of Work and Health4 demonstrated that 27% of injury-related claims to the 

Workplace Safety and Insurance Board (WSIB) are for upper limb disorders.  Shoulder 

injuries are also very common in sports, with eight to thirteen percent of athletic injuries 

involving the shoulder girdle.1, 7 



 

  7 

Given the substantial frequency of these injuries,1, 2, 6-8 their prevalence in young, 

otherwise healthy individuals,1, 7 and their association with chronic pain and dysfunction, 

impaired sleep and subsequent mood disorders,5 a better understanding is needed of the 

natural history of these injuries and of factors associated with the socioeconomic and 

morbidity burden resulting from them. 

Dysfunction Associated with STI to Shoulder 

While there appears to be little information on the overall duration of disability 

accruing from acute shoulder soft tissue injuries in general, there are data specifically 

examining acromioclavicular joint injuries and humeral head fractures.  In addition, work 

of parallel interest has been conducted on persons with chronic shoulder pain, though 

symptoms in these latter patients are not generally referable to an acute injury event.  

This section reviews existing data for these populations, recognizing that they are distinct 

from the heterogeneous group of acute injuries examined in this study.  

Dysfunction Due To Specific Shoulder Injuries 

Acromioclavicular Injuries 

The literature provides some evidence that subjects with acromioclavicular (AC) 

injuries have long-term dysfunction.  Shaw et al9 retrospectively studied a cohort of 47 

persons who had sustained first or second degree AC injury and were evaluated in a 

shoulder clinic.  They found that when the patients were surveyed at 12 months, 14 
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percent reported residual pain and disability at that time with the estimate at six months 

being substantially higher (40%). 

Schlegel et al10 prospectively studied the natural history of untreated Type III AC 

injuries (100% disruption of the clavicle from the acromion) and found that four out of 25 

patients in the study had a poor outcome at one year (see Appendix A: Normal Anatomy 

of the Shoulder and the Acromioclavicular (AC) Joint). 

Shoulder Injuries in the Presence of Multiple Trauma 

A five year follow-up cohort study of 158 patients who had experienced severe, 

often multi-system trauma which included shoulder trauma, found that 45 % of patients 

reported shoulder pain and 48% still had persisting shoulder-related disability at five 

years post injury.11  

Fractures of the Humeral Head 

Koval et al12 looked prospectively at a cohort of 104 patients with one-part 

fractures of the humeral head.  They found that with conservative treatment, 23% had 

only fair or “poor” results at one year. 

Dysfunction Due To Chronic Shoulder Disorders 

Much work has been done on chronic shoulder pain.  The Dutch group from Vrije 

Universiteit, have repeatedly quoted six-month recovery of 50% and one year recovery of 

59%.13-15  While these figures suggest substantial morbidity associated with shoulder pain 
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syndromes, it is likely that long-term dysfunction associated with acute injury is lower 

than that seen with all-cause chronic shoulder pain.  

These studies examining shoulder dysfunction in various populations have 

followed small numbers of patients and have not yet prospectively defined the nature of 

acute soft tissue injuries of the shoulder in a comprehensive population-based sample.  

Despite the common nature of these injuries and the resultant large burden of injury, 

there remains an information gap surrounding the outcome of acute injuries.  

Evidence for Treatment Modalities Currently in Use 

Commonly employed treatment modalities for soft tissue injuries of the shoulder 

include physical therapy, non-steroidal anti-inflammatories (NSAIDs), surgery, ice, heat, 

rest, massage and immobilization.   

There is very little evidence providing direction for the use of any of the above in 

the setting of acute injury. 

Physical Therapy 

There has been a moderate amount of work looking at physical therapy, 

manipulation and exercise in general shoulder pain.16-19  These studies have provided 

some weak evidence of the benefit of physical therapy, and in particular manipulation 

physiotherapy in improving outcomes in generalized, often chronic and non-traumatic, 

shoulder pain in the general population.  Green et al5 performed a systematic review to 

determine the efficacy of physical therapy in disorders of the shoulder (studies were only 

considered if patients had had pain for greater than three weeks- i.e. not our study 



 

  10 

population).  They concluded that although there is some evidence to support distinct 

physical therapy interventions and/or exercise in “specific and circumscribed cases”, 

there is a need for methodologically sound trials.  Desmeules et al20 did a systematic 

review of randomized studies of therapeutic exercise and orthopaedic manual therapy for 

the treatment of impingement syndrome, again showing weak evidence for benefit.   

Three systematic reviews have examined the effect of physical therapy in specific 

types of acute injuries of the shoulder.  Ejnisman et al21 wrote a Cochrane Review of 

randomized trials which examined the effect of both surgical repair and physical therapy 

in tears of the rotator cuff on outcome.  They did not find evidence to support either.  In 

2007, Ainsworth performed a systematic review of studies examining the effect of 

exercise therapy for full thickness tears of the rotator cuff (RC).22  Although they did not 

find any randomized trials that met inclusion criteria, observational studies suggested 

benefit from exercise therapy.  Handoll23 looked for evidence for efficacy of conservative 

(physical therapy) vs. surgical management in proximal humeral fractures.  They found 

weak evidence for early mobilization and physical therapy.    

Parallel evidence does exist supporting the use of physical therapy in some other 

types of acute soft tissue injuries.  A 2003 systematic review described “moderate” 

evidence for early mobilization in whiplash injuries of the neck.24  In addition, two more 

recent randomized controlled studies supported mobilization in acute neck injuries.  

Schnabel demonstrated that active mobilization is better than collar therapy25 and Brison 

et al26 showed a trend towards less severe symptoms in a group that was given a video of 
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post-injury mobilization instructions in the Emergency Department as compared to a 

group managed with usual care.   

Contrary to the above weak evidence supporting Physical Therapy in STIs, an 

interesting 2005 study by Richardson randomly assigned people presenting to the 

Accident and Emergency Department (AED) with soft tissue injuries to initial assessment 

by a physical therapist in the AED or routine care.  They only had follow-up data for 73% 

of the 766 subjects  randomised, but in that group,  they showed a trend toward initial 

assessment by a therapist prolonging “return to normal activity” from 28 to 41 days 

(p=0.07).  Their physical therapy group, however, had significantly higher satisfaction 

ratings.
27

  More investigations into the effect of physical therapy on outcome in shoulder 

injuries are clearly required. 

Workplace-Based Rehabilitation 

Cheng et al
28

 performed a randomised study of 103 patients receiving “Work 

Hardening” rehabilitation therapy for work-related rotator cuff disorders comparing 

“workplace-based” and “clinic-based” therapy.  After four weeks, they found a higher 

return to work in the workplace-based subjects as compared to the clinic-based (71% vs. 

37% p=0.01).   

Non-Steroidal Anti-Inflammatories (NSAIDs) 

A systematic review by Van der Windt et al. found some evidence for better 

outcome with NSAID use in the short-term management of “shoulder complaints”, but 

concluded that more rigorous studies are needed to clarify which disorders truly respond 
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well.29  The Cochrane reviews by Green1 and  Ejnisman21 did not find any improvement 

in outcome or symptomatology with the use of NSAIDS. 

Steroids 

In two Cochrane reviews, Buchbinder found weak evidence to support the use of 

injectable steroids for the treatment of both adhesive capsulitis and chronic rotator cuff 

disease and oral steroids in the treatment of Adhesive capsulitis.30, 31  In both instances, 

the evidence was weak and inconsistent and did not demonstrate any long-term effect.  

There is no evidence in the literature to support the use of steroids for more acute 

conditions.  

Surgery 

In a 2008 Cochrane review, Ejnisman et al. reviewed evidence for all 

interventions for tears of the rotator cuff in adults.  They found only weak evidence for 

the superiority of open repair over arthroscopic debridement, but found no evidence to 

support or refute the efficacy of any of the common non-surgical interventions for use in 

the management of rotator cuff tears.  Interestingly, Barfield et al performed a similar 

systematic review using five randomized controlled studies and found no evidence to 

support either surgical method.32  

With respect to surgical interventions for AC injuries, the literature is quite 

unified in recommending non-surgical interventions for Type I and II injuries and 

surgical treatment for Types IV, V and VI injuries.33, 34  The optimal treatment for Type 

III is still unclear,35 but Spencer et al performed a systematic review and concluded that 
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because there is no strong evidence supporting surgical management, conservation 

management should be the norm until better evidence is available.33 

Other Modalities 

Green et al., in addition to performing the Cochrane review of physical therapy in 

chronic shoulder pain noted above,5 carried out a more general systematic review, 

looking at all interventions for shoulder pain.1   They found no evidence of better 

outcome with the use of any common therapy for shoulder pain. 

Prognostic Factors 

Additional evidence linking potential prognostic factors with long or more severe 

disability after acute soft tissue injury of the shoulder would be very helpful to the 

clinician.  While age,36 severity of pain/disability at onset,37, 38 and mechanism of injury39 

have been examined, any link with long-term dysfunction is both weak and contradictory.  

Kuijpers40conducted a systematic review of 16 studies in order to quantify prognostic 

factors for poor outcome in shoulder disorders. These studies were not restricted to acute 

shoulder injuries. They found little evidence supporting any possible prognostic feature.  

The two factors that consistently showed some trend toward significance were: middle 

age (45-55) and high intensity of pain at onset.  They state that their review 

“unmistakably shows the need for well constructed prospective cohort studies on 

prognostic factors of shoulder disorders”. 

In a small case-control study, Gallay et al.41 found worse outcomes for patients 

with AC injuries whose injuries were associated with multiple trauma when compared to 
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those with isolated injuries. This study would have difficulty in differentiating the effects 

of multiple trauma from those of greater forces applied, and hence would be susceptible 

to a large degree of confounding in the results, as greater forces would undoubtedly cause 

more severe injury to the AC joint in these patients. 

Emond et al42 identified  mechanism of injury, age, female sex and first 

dislocation as poor prognostic factors in anterior gleno-humeral dislocations.  They 

showed an association between injury mechanism and having an associated fracture. 

Again, this is reflective of the mechanical forces applied during the injury event. They 

used the following eight categories to classify mechanism of injury: 1. Fall from a 

distance less than own height, 2.Fall from more than a person’s height but less than one 

flight of stairs, 3. Fall from more than one flight of stairs, 4. Contact sports 5. Sport 

activities involving speed   6. Fight/assault 7. Motor vehicle collision and 8. Other.  They 

identified fight, fall from more than flight of stairs and motor vehicle collision as being 

associated with fractures.  

More recently, the group at the Institute of Work and Health, in Toronto, 

published a prognostic study of all-comers with shoulder disability presenting to a 

physical therapist. They found that over the three-month study period, predictors for 

poorer outcome included: higher initial disability, therapist prediction of poor outcome, 

Workplace Safety and Insurance Board (WSIB) claim, female gender and older age.43, 44 

Navarro et al.45 also studied predictive factors in disorders of the soft tissue of the 

shoulder with a prospective cohort study of 105 patients.  They highlight gender (male), 

previous active mobility and good mental health as possible predictors of recovery 
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Sorensen performed a prospective study of 104 patients presenting with acute soft 

tissue injuries of the shoulder with the aim of assessing the incidence of rotator cuff tears 

in that population.46  They included only patients who could not actively abduct to 90 

degrees on presentation.  In this cohort, the only prognostic factor identified was age over 

50 which was found to increase the likelihood of having a full thickness rotator cuff tear. 

They did not find any correlation between diagnosis and mechanism of injury or any 

other prognostic factor. 

It is clear that there is very little evidence of any associations between potential 

prognostic factors and worse outcome.  While age, mechanism of injury, intensity of 

initial pain, work-related injury, higher initial disability and multiple trauma have been 

suggested by some as potential predictors, Kuijpers et al clearly highlighted the need for 

prospective research in this field in their 2004 systematic review.40 

More recently, Kuijpers, Van der Windt and Van der Heijden have produced a 

prediction model to predict poor outcome in people presenting with shoulder 

complaints.47, 48  As in the majority of their work, they studied generalized shoulder 

complaints rather than solely acute injuries.  Despite that fact, this model which 

implicates gradual onset of pain, longer duration of symptoms, and high pain severity at 

presentation as poor prognostic factors for six week and six month persistent symptoms, 

can serve as a reference point for studying acute injuries of the shoulder. 
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Measuring Disability Due to Soft Tissue Injuries of the Shoulder 

The measurement of disability and pain is critical when assessing outcome 

following injury.  Traditionally, joint or limb function has been measured by using range 

of motion and strength as a measure of the local impact of the disorder.  However, an 

acknowledgement that disability involves not only that local impact, but also the patient’s 

ability to function in their daily life, has lead researchers to develop questionnaires to 

assess overall function and quality of life.  Several general assessment tools measuring 

quality of life have been widely used, such as the SF-3649 which uses physical, emotional 

and social function as well as energy and pain to give an overall score of “well-being”.  

In more recent years, specific system or limb-based questionnaires have been developed 

with the aim of focusing on disease-specific disability.  By virtue of this, several scoring 

systems have been developed for the assessment of shoulder dysfunction.  These include: 

Shoulder Pain and Disability Index,50-53 the Disability of the Arm and Shoulder (DASH) 

score,51, 54, 54-57 the Simple Shoulder Test , the Shoulder Disability Questionnaire,58 the 

Western Ontario Shoulder Tools,59 and others.  Many comparisons have been made 

between them.50, 51, 59-61  Beaton et al have demonstrated that the five named above were 

valid and superior to general health assessment questionnaires such as the SF-36,50, 51 due 

to their increased sensitivity to change and their good reliability and responsiveness.  Of 

these, the DASH score has been studied in multiple languages and settings62-66, is 

considered to be one of the most useful tools for upper limb injuries, was developed in 

Canada and is the tool used by the Physical Therapy Department at Queen’s University. 
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Study Issues Related to Emergency Department Diagnosis and 

Management of STIs of the Shoulder 

Heterogeneity of the Group 

The injuries in patients presenting to the Emergency Department with “acute soft 

tissue injury of the shoulder” comprise an anatomically heterogeneous group including 

injuries to muscle, tendons, ligaments and combinations of these.  Despite this, studying 

these injuries together is important for three reasons.  Firstly, it is very likely that the 

diagnostic and therapeutic approach to these injuries will be similar.  Secondly, the 

patients’ pain and lack of mobility makes it difficult for emergency room clinicians to 

differentiate these anatomic diagnoses at the time of the initial assessment.  Finally, 

radiological modalities available acutely in the Emergency Department have limited use 

in differentiating injury type with the possible exception of 2
nd

 and 3
rd

 degree AC 

separations, which have been determined, in a systematic review by Phillips et al, not to 

benefit from any treatment over and above that which would be appropriate for first 

degree AC injuries.67  For these reasons, we feel that grouping an inception cohort in this 

way is not only appropriate and practical, but is essential to understanding the nature, 

outcome and optimum care of these injuries. 

Patient Expectations 

A prospective cohort study of 199 patients with shoulder problems presenting to 

an Orthopaedic surgeon’s office showed that, over a three-month period, 10% of the 

variance in functional improvement could be accounted for by variance in patients’ 
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expectations for their clinical improvement.
68, 69

 This raises questions about the effect of 

initial expectations on the outcome of acute shoulder STIs. Another study examining the 

effect of patient’s expectations showed a significant correlation between outcome and 

pre-operative expectations in patients undergoing surgical rotator cuff repair.
70

  Finally, 

in their univariate analysis of possible prognostic factors, Kennedy et al
43

 showed that 

both the patient’s and the therapist’s expectations were significantly linked to outcome in 

patients with general shoulder disorders
33

.   

Work-Related Injuries 

There is a large economic burden due to injured members of the workforce.  In 

addition, there is some evidence that being on paid leave from work is a determinant in 

clinical outcome.  Nicholson69 performed a prospective study of  a consecutive series of 

patients with subacromial impingement syndrome who were managed with arthroscopic 

acromioplasty by a single surgeon.  He found that post-operatively, those on worker 

claims took significantly longer to return to full duties (13.7 vs. 9.1 weeks p= 0.0001).  In 

a retrospective study of 253 patients undergoing anterior shoulder repair for instability, 

27 of whom were on a Worker’s claim, Hattrup found a significantly worse outcome 

(using the Rowe outcome measure) in those with a claim in comparison to those with no 

claim (p=.001 in multivariate analysis).71  The Institute for Work and Health group found 

that a WSIB claim was a poor prognostic factor for three-month outcome in general 

shoulder disorders.43  There are no studies examining the effect of worker’s compensation 

claims on duration of disability after acute shoulder STIs. 
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It is clear that the literature does not provide much information with respect to 

natural history or prognosis in acute STIs of the shoulder.  This pilot study will provide 

information on the three-month outcome of shoulder STIs and will begin exploration into 

possible prognostic factors for poor outcome.   



 

  20 

Chapter 3 

Study Design and Methodology 

Overview 

This Thesis comprises the pilot work for a population-based prospective cohort 

study of patients presenting to the Emergency Department with acute soft tissue injuries 

of the shoulder. The study followed an inception cohort of patients for a period of three 

months after their presentation to either the Hotel Dieu or Kingston General Hospital 

with acute soft tissue injuries of the shoulder.  This study is designed in a way that 

provides baseline information which will be vital in identifying priorities for, and the 

design of, a future study of prognostic factors and treatment modalities for managing 

these injuries.   

Study Design 

Patients presenting to the Emergency Department at either of the participating 

hospitals with acute soft tissue injuries (STIs) of the shoulder were identified by either 

the study nurse or the emergency physician.  Enrolment occurred over a period of 16 

months in 2006 and 2007. 

Patients were examined in the Emergency Department by the physician caring for 

them.  In addition to usual management and charting, the physician completed a study 

form recording range of motion, the patient’s self-reported pain and the physician’s initial 

diagnosis and estimated time to recovery. 
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Within two days of their emergency visit, potential subjects were sent a letter 

fully explaining the study (Appendix B) with a copy of the study questionnaire 

(Appendix C). A study nurse then called the patients within one week of their injury, 

obtained consent and completed the full questionnaire with the patient, including the 

Chart Abstraction Information (see Appendix C).  At one and three months, the study 

nurse called the patients again and completed the abbreviated questionnaire with them 

over the phone (Appendix D).   

Recruitment and Retention 

The participating institutions have in place an existing injury surveillance 

program that facilitates the identification of potential subjects for injury-based studies. 

Every patient presenting to either of our two Emergency Departments (EDs) is asked to 

fill out an Injury Surveillance Form (see Appendix E), as part of the Canadian Hospitals 

Injury Reporting and Prevention Program (CHIRPP).  This provides information 

regarding the mechanism and context of the injury and requests permission to contact the 

patient for research purposes.  This system permits the identification of target patient 

encounters within two business days of their ED visit. 

During this study, the form for completion by the treating physician (Appendix 

F) was attached to the ED record at registration.  During the hours that the research nurse 

was in the department, he/she identified the patients to the treating physician to highlight 

the importance of form completion.  Prior to the start of the study, all emergency 
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physicians and residents were made aware of the methods of the study and its 

importance.  

To ensure high rates of recruitment and retention, we kept the telephone follow-

up questionnaire short (pilot work showed 15-20 minutes for the first encounter, and 10 

minutes for the second).  We had built in two different options for the patients to answer 

the questionnaire - on paper on their own time, or on the phone with study nurse - 

however we quickly found that the patients preferred to do it over the phone and 

therefore we stopped asking them to complete the written copy. 

Setting and Study Population 

The study recruited patients presenting to the Emergency Departments of the 

Kingston General (KGH) and Hotel Dieu Hospitals (HDH) in Kingston, Ontario.  

Together, they comprise 54 Emergency Department beds with an annual census of 

approximately 90 000 visits.  These are the only two ED in the area of Kingston 

(population 130 000).  There are also a small number of walk-in-clinics in our region. 

However, all but one provides off-hour care only, and none have same day access to X-

ray. Our study is therefore population-based for shoulder injury-related Emergency 

Department visits and we believe that, its results fairly represent all patients with STI 

shoulder injuries who seek medical care. 

All adult patients presenting to either of the hospitals with a shoulder injury were 

considered for eligibility. All potentially eligible patients identified by our Injury 



 

  23 

Surveillance Program, and consenting to be contacted for research purposes, were 

contacted by research staff.   

Existing data from our Injury Surveillance Program shows that 68.9% of patients 

with soft tissue injuries of the shoulder presenting to our centre are under 50 years old 

and 86.6% are younger than 65 years.3  Because these injuries tend to be different in 

young, athletic, working people as compared to retired older patients, and employment is 

an important consideration in this investigation, this study focused on adults between the 

ages of 16 and 65.  

Inclusion Criteria 

1. Informed consent given 

2. Age 16-65 

3. Acute shoulder injury presenting to the Emergency Department less than seven 

days after the injury including acromioclavicular (AC) joint injury, rotator cuff 

(RC), biceps tear, shoulder instability without history of dislocation, undefined 

soft tissue injury 

4. Mentally competent 

5. Fluent enough in English to answer the questionnaire 

6. Presents to the Emergency Department of either the KGH or HDH 

7. Patient available for follow-up telephone calls for three months  

Exclusion Criteria 

1. Gleno-humeral dislocation  
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2. Fracture 

3. Pre-existing shoulder pain in the previous four weeks 

4. Refusal to be contacted for research purposes 

5. From prison population. 

Measurement of Pain and Disability Using the Disability of the Arm and 

Shoulder (DASH) Outcome Measure 

The DASH outcome measure (see Appendix G) was used to quantify pain and 

disability in the study subjects.  It is a 30-item questionnaire-based scoring system that 

generates scores between 0 and 100, in which low scores imply good function.  There are 

21 physical function items, 6 symptom items and 3 social role items.  It also contains two 

additional independent modules: the Work Module (to assess function at work, in patients 

who are employed) and the Sports and Music (leisure) Module.  Each of these modules 

contains four questions.  

A change in score of 15 points is considered the Minimal Clinically Important 

Difference.  The “normative score” for the general US population was found by Hunsaker 

et al, to be 10.1 (SD 14.7) out of 100 (with 0 representing no dysfunction) for the main 

DASH, 9.8 (SD 22.7) for the Sports Module and 8.8 (SD 18.4) for the Work Module.72 

The benefits of using the DASH score for this study are numerous.  It has been 

extensively studied in English as well as in many different languages.62, 63, 65, 66, 73 It is clear 

and understandable.  It has recently been demonstrated to have the highest clinometric 

ratings in a systematic review of Shoulder questionnaires.60   Finally, it is the score used 
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by the academic Physical Therapy Department at our center.  By using the same scale, we 

allow the possibility of coordinating research results with them in a meaningful way in 

the future.  

Data Collection and Management 

Patients with a history fitting the inclusion criteria and not the exclusion criteria 

were sent a letter informing them that they would soon be called and asked to participate 

in a research study.  At the time of the first phone call, patients were asked if they 

consented to being interviewed three or four times about their injury over a one-year time 

frame.  We felt that there was a possibility of continuing the study to a one-year end point 

and therefore requested consent for such at the initial phone call.  The interviews took 

place initially and then at one and three months post injury. This method of recruitment 

and verbal consent has previously been used successfully by researchers in our 

department.74 

At the initial interview, subjects were asked about: 

1. Mechanism of injury 

2. Occupation 

3. Their understanding of the management and follow-up instructions given by the 

Emergency Department 

4. Frequency of pre-injury exercise  

5. An estimate of their pain at the time of the call 

6. Management and follow-up strategies that has occurred 
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7. An estimate of the effect that the injury is having on their life at present 

8. How much longer they believe they will be disabled from the injury 

In addition, the following questionnaires were administered: 

9. The Disability of the Arm, Shoulder and Hand (DASH) questionnaire to estimate 

pain and disability  

10. The DASH “Work Module” to measure employment-related outcome  

11. The DASH “Sports/Performing Arts” Module to measure leisure-related outcome  

At three months, items 5-11 were repeated over the phone with the study nurse. 

Information was collected on a standardized collection form.  Data entry was performed 

into an MS Access database designed for this project.  Data were stored in a secure, 

password-protected database.  All identifying data were removed except for a unique 

number to identify individual records.  Any records with identifiable information were 

put in a locked cupboard in a locked office.  

Outcome Measures 

The primary outcomes of the study are: 

1. Full functional recovery based on the DASH score at three months was 

considered to be a score less than the “normative” score of 10  

2. Feasibility as measured by:  response rates, loss to follow-up, difficulties with 

questionnaire administration and distribution of outcome scores and prognostic 

variables (in an attempt to predict variables needed to for sample size 

calculations). 
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The secondary outcome measures are: 

1. Work Module score in those working  

2. Leisure Module score in those with a sport/instrument 

3. A DASH score of less than 2 which was arbitrarily chosen to be considered 

“excellent” 

Exposure Variables 

The exposure variables (postulated prognostic factors) include:  

1. Therapy modalities employed (ice, NSAIDS, immobilization etc)  

2. Types of Health Care providers seen in follow-up (i.e. family physician, physical 

therapy, orthopedic surgeon etc) 

3. Initial self-reported pain 

4. Mechanism of injury 

5. Initial range of motion 

6. Emergency Department diagnosis  

7. Whether injury is work-related 

8. Subject’s estimate of projected duration of disability 

9.  Subject’s estimate of the effect the injury is having on their life 

Timeline 

Although we believed at the outset that it would take approximately six months to 

recruit 150 patients, in effect we recruited patients from December 2005 till April 2007 to 
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enroll 117 subjects.   The subjects were then followed to better than full recovery (as 

defined by DASH less than 2) or for three months. 

Sample Size Calculation 

The original sample size calculation was based on a fixed time frame of six 

months of data collection and was done by estimating the power that the study would 

have to detect a relative risk (RR) of 2 for poor outcome.  Using existing ED data, it was 

estimated that 280 patients with STIs of the shoulder would be identified in the six month 

period and that approximately 200 would pass initial screens for inclusion.  Of those, we 

anticipated that 150 subjects would be recruited during the six month time frame.  

Estimates of study power with a fixed sample size of 150, significance of 0.05, for 

variations of exposure prevalence between 20% and 50% and outcome occurrence in the 

range of 10% to 50% were tabulated (see Table A).  The Table shows that we would 

have greater than 80% power to detect a relative risk (RR) of 2 for exposures occurring in 

20% or more of the cohort with outcome occurrences of 30% or greater (see bolded 

numbers in the table).  Due to time constraints and difficulty with recruitment our 

eventual sample size was 117.  Please see Chapter 7 for more discussion on the 

recruitment issues.  
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Table A:  Power to Detect a Relative Risk of 2, at a p Value of 0.05 for Various 

Frequencies of Exposures and Outcomes with a Fixed Sample Size of 150 

Outcome in non-exposed Exposure 

in % 

(number in 

a sample 

of 150) 

10% 20% 30% 40% 50% 

10% (15) 27% 44% 64% 89% 100% 

20% (30) 35% 62% 86% 99% 100% 

30% (45) 39% 71% 93% 100% 100% 

40% (60) 41% 76% 96% 100% 100% 

50% (75) 40% 78% 97% 100% 100% 

 

The eventual analysis was done using logistic regression and odds ratios because 

this was felt to be more robust in the setting of the dichotomous outcome and the small 

sample size than relative risks.  However, in this cohort of a relatively common outcome, 

odds ratios will over estimate relative risk.  For example, with an outcome rate of 30% 

and an exposure rate of 50% a RR of 2 would be equivalent to an Odds Ratio of 2.67.  

Table B provides a context for this by estimating the odds ratio value which would 

correspond to a relative risk of 2 for a range of exposure and outcome prevalences that 

are consistent with this study population. 
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Table B: Odds Ratios Equivalent to Risk Ratio of 2 at Various Exposure and 

Outcome Percentages  

 Outcome Percentage 

 30% 40% 

30% 3.0 3.5 

40% 2.5 3.1 

Exposure 

Percentage 

50% 2.7 3.1 

 

Recruitment Results 

While the planned sample was 150, the study was halted after recruiting 117 

patients due to time constraints.  Table C (see page 93) demonstrates the characteristics 

of the subjects considered for enrolment.  During the 17 month study period, 307 patients 

were identified by research personnel as potentially eligible for inclusion.  Of these, 100 

were unable to commit to twelve month follow-up or refused inclusion, 49 were 

unreachable with multiple attempts, and 41 were deemed ineligible as they stated that 

they had no longer been symptomatic within one to two days of their ED visit or they felt 

that they had not sustained a shoulder injury (misclassified).  The table demonstrates that 

the recruited study population is very similar to the total group of potential subjects save 

for one factor - age.  The average age of the total group is lower than that of those 

enrolled in the study (32.6 vs. 36.4 years). Age groupings demonstrate that 49% of the 
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total group fell in the youngest grouping, while that age group comprised only 35.9% of 

those enrolled in the study.    

Ethics 

Ethics approval was obtained from the Queen’s Health Sciences Research Ethics 

Board. 
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Chapter 4 

Manuscript 1: Natural History of Acute Soft Tissue Injuries of 

the Shoulder 

Abstract 

Introduction:  Acute Soft Tissue Injuries (STIs) of the shoulder tend to affect working-

age adults and are common presentations to the Emergency Department (ED), however 

little is known about the natural history of these injuries.  This prospective cohort study 

documents the one- and three-month outcome of adults of working age presenting to the 

ED within seven days of sustaining a STI to the shoulder. 

Methods:  117 subjects presenting to the ED were prospectively recruited and contacted 

at one week, one month and three months.  During those calls, research personnel guided 

the subjects in completing the Disabilities of the Arm and Shoulder (DASH) 

questionnaire and collected information from them about management and follow-up that 

had occurred. 

Results:  Using the normative score of 10 (on a scale of 0 to 100) as a cut-off, we found 

that 72.3% of subjects still had pain and disability above the population norm at one 

month, and that number only decreased to 38.7% at three months.  We documented the 

frequency of use of common medications as well as health-care personnel consulted. 

Conclusions:  It is quite clear from these results that the burden of disability from acute 

STIs of the shoulder is great.  Future study must be directed towards methods of 
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predicting those most likely to experience poor outcomes as a way to focus management 

and follow-up resources on those who will benefit the most. 

Introduction 

Acute soft tissue injuries (STIs) of the shoulder are common presentations to the 

Emergency Department.   At Kingston General and Hotel Dieu Hospitals in Kingston, 

Ontario they represent 5.7% of injury-related Emergency Department visits.3   It is well 

accepted that shoulder injuries can be very debilitating, particularly to active young and 

middle-aged adults.  The Ontario Institute of Work and Health has shown that 27% of 

injury related claims to the Workplace Safety and Insurance Board (WSIB) are for upper 

limb disorders.4 

Unfortunately, the literature provides surprisingly little follow-up information on 

these injuries and the Emergency Physician is left to manage them acutely with very little 

knowledge about the natural history nor the optimal management and follow-up. 

Soft tissue injuries of the shoulder comprise a large array of anatomic entities that are 

difficult to differentiate acutely in the Emergency Department because the physical exam 

for these injuries is both non-specific and difficult to perform when the patient is in acute 

pain.35  These injuries include, but are not exclusive to: rotator cuff (RC) injuries, 

acromioclavicular (AC) injuries, contusions and glenohumeral instabilities.   

Perhaps due in part to this lack of differentiation, little is known about the 

outcomes of these patients.  There is some scant information on specific shoulder 

disorders available in the literature, but to our knowledge no studies have looked at acute 
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soft tissue injuries of the shoulder as a heterogeneous group.  Patients with first and 

second degree AC injuries have been shown to have a 40% rate of residual pain and 

disability at six months.9   A five year follow-up cohort study suggested that patients with 

severe multi-trauma including shoulder injuries may have up to 48% residual shoulder-

related disability at five years post injury.11  In addition to this limited work on injuries, 

some work has been done on general chronic shoulder pain, demonstrating a six-month 

recovery rate of only 50 %.13, 75  It is clear, however that none of these subject groups 

correspond to the heterogeneous group of patients who present to an Emergency 

Department with acute soft tissue injuries of the shoulder.  

The DASH50, 54-56 score is a 30-item questionnaire which has been shown to be 

reliable in multiple studies and clinical situations as a tool to quantify disability in 

patients with upper limb injuries.  It has been shown to have excellent reliability, 

reproducibility and sensitivity to change.  Each of the DASH questions is scored by the 

subject on a scale of 1-5 and the total is then transformed into a scale of zero to 100 with 

100 suggesting severe disability.  The 30 questions include a variety of questions relating 

to pain, disability and function in daily living.  The American Society of Orthopedics,72 

recently performed a large survey to determine normative values for many of the upper 

limb scoring systems.  The value of 10 was found to be “normative” for the DASH, 

implying that the average score for the general population (including those with shoulder 

pathology) would be 10.  Though this is not the ideal benchmark when assessing young 

healthy subjects with no recent shoulder pain or disability, it is the only reference value 

available to date. The DASH questionnaire also offers two optional four-item modules.  
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The first is the Work Module which helps to quantify to what extent work has been 

affected in employed persons.  The second optional module is the Sport/Leisure Module 

which is done in persons who practice a sport or musical instrument.  The normative 

scores for these optional modules are: 8.8 (SD 18.4) for the Work Module and 9.8 (SD 

22.7) for the Sports/Leisure Module. 

The purpose of this paper is to begin to describe the natural history of acute soft 

tissue injuries of the shoulder using the DASH questionnaire and the optional Work and 

Sport Modules with a view to establishing need for future study of these injuries as well 

as need for more intensive follow-up.  If a significant number of patients are experiencing 

chronic pain and disability at three months, it may become apparent that physicians in the 

Emergency Department need to arrange more intensive early follow-up and that more 

research is required to determine optimal management in an effort to prevent these poor 

outcomes.  This paper will present data describing a prospective cohort of 117 adult 

patients of working age presenting to the Emergency Department with acute soft tissue 

injuries of the shoulder.  It will describe their outcome at three months, as well as 

treatment modalities and follow up that these patients utilized after leaving the 

Emergency Department (ED). 

Methods 

Patients presenting to the ED at either Kingston General or Hotel Dieu Hospitals, 

with acute soft tissue injuries to the shoulder that they had incurred within the last seven 

days, were identified by either the study nurse or the emergency physician and were 
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enrolled over a period of 16 months, from December 2005 to April 2007.  The identified 

patients were managed by the treating physician in their usual manner.  However, in 

addition to their standard practice, the physician filled out a study form recording 

information such as range of motion scores, the patient’s pain score, and the physician’s 

estimate of the amount of time that the patient would have symptoms.  Within two 

working days of the Emergency visit, patients were sent a letter explaining the study by 

courier.  The subjects were then called by research personnel at three specified time 

periods.  Within one week of the visit, patients were called and consented for inclusion in 

the study.  If consent was obtained, the baseline information was collected during that 

call.   The follow-up calls were completed at one and three months post ED visit.  At the 

time of the calls, information was gathered about the patient’s self reported pain level and 

the effect that the injury was having on their life, as well as any treatment or follow-up 

appointments that had occurred.  In addition, study personnel guided the subjects in the 

completion of the Disabilities of the Arm and Shoulder (DASH) questionnaire in a 

standardized way.  The four-question Work Module as well as the four-question Sports 

and Leisure Module were also completed with those subjects who reported having 

employment or  having a sport or musical instrument, respectively.  The DASH 

questionnaire was selected because it is generally considered to be the most reliable of 

the patient-based upper limb questionnaires50-52 and it is the questionnaire that is used by 

the Physical Therapy Department in our study environment.   

Patients recruited for this prospective cohort had the following inclusion and 

exclusion criteria. The inclusion criteria was age 16 to 65, informed consent given, soft 
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tissue injury of the shoulder occurring within the last seven days, presenting to either the 

Kingston General or the Hotel Dieu Hospitals, mentally competent, fluent in English, 

available for follow-up telephone calls for 12 months.  Exclusion criteria included 

glenohumeral dislocation, fractures, pre-existing shoulder pain in the prior four weeks, 

refusal to be contacted for research purposes, and being from the prison population. 

The population-based prospective cohort was described with respect to 

demographic features, injury mechanism, use of medications and therapies, follow-up 

with health professionals, the patients’ perceived pain and effect on their life (initially 

and at one and three months), Emergency Department discharge diagnosis and the DASH 

scores initially and at one and three months.  The “discharge diagnosis” recorded was the 

diagnosis recorded on the Emergency record unless the diagnosis on the research form 

was more precise.  For example, if the Emergency record stated “soft tissue injury” but 

the research form (which is filled out during the same visit) stated “AC injury” as the 

“probable diagnosis”, “AC injury” was considered to be the discharge diagnosis. 

The relationship between initial pain and disability (as defined by initial DASH 

score) and function at three months was examined using relative risk with a 95% 

confidence interval as a way to begin identifying methods of  predicting those that will 

experience poor outcomes.  

Due to the pilot nature of this study, subjects that had DASH scores less than two 

at one month were considered “back to normal” and were not contacted at three months.  

Their three-month DASH scores were imputed from their scores at one month.  For the 

18 subjects involved, this also meant that their record of therapy use, follow-up, present 



 

  38 

pain level and “effect on life” were not recorded at three months.  It was assumed that 

since their symptoms had resolved at one month, any therapy, residual pain and effect on 

life at three months would be minimal.    

For the same 18 subjects, the Work DASH and Leisure DASH scores were 

imputed in the following way.  If, at one month, the subject replied “yes” to the questions 

“do you work?” or “do you play a sport or instrument?”, and if their scores on the Work 

and/or Leisure DASH were normative, they were considered to be normative at three 

months.  This was the case for 15 subjects for the Work DASH and 9 subjects for the 

Leisure DASH.   Those subjects were therefore added to the “0-10” category for those 

scores.  

Results 

During the 17 month study period, 307 patients were identified by research 

personnel as potentially eligible for inclusion.  Of these, 100 were unable to commit to 

one year follow-up or refused inclusion, 49 were unreachable with multiple attempts, and 

41 were deemed ineligible as they reported being asymptomatic within two days of their 

ED visit or they felt that they had not sustained a shoulder injury (misclassified).  There 

were therefore 117 subjects recruited for this prospective cohort study.  Five of these 

were lost to follow up at one month and six more (total of eleven) were lost to follow-up 

at three months.  The mean age of the subjects was 36.4 years.   

Table 1 describes various characteristics of the study population as well as the 

total population that was potentially eligible.  One can see that the recruited study 
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population is very similar to the total group of potential subjects save for one factor - age.  

The average age of the total group is lower than that of those enrolled in the study (32.6 

vs. 36.4). Age groupings demonstrate that 49% of the total group fell in the youngest 

grouping, while that age group comprised only 35.9% of those enrolled in the study.    

Within the study group, the injuries were seen across all age groups with a slight male 

preponderance (60.7%).   For 23.9% of the subjects, the injury was work-related.  The 

most common mechanism of injury was sports (34.5%), with the other causes being 

lifting, falls and motor vehicle accidents.   The discharge diagnosis has been divided into 

three categories (AC injuries, STI injuries and RC injuries).  It is clear from this that 

emergency physicians are having a difficult time determining the anatomical diagnoses 

since one third of subjects are in the “other/STI” category.  Interestingly, prior to refining 

the physician’s diagnosis by using the research form, 50 % of the subjects were in the 

“STI” category (data not shown).  Table 1 also describes the subjects’ type of work and 

pre-injury exercise frequency.  Close to 60 % of the study population engaged in manual 

labor and 47% admitted to not engaging in any exercise on a regular basis prior to the 

injury. 
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Table 1: Characteristics of the Eligible and Enrolled Study Populations  

 Potential 

Eligible 

Subjects: Total 

(n=307) n (%) 

Enrolled Study 

population 

(n=117) n (%) 

Mean Age (sd) 32.6 (13.1) 36.4 (13.0) 

Age by category n (%)   

16-30 152 (49.5) 42 (35.9) 

31-44 91 (29.6) 45 (38.5) 

45-65 64 (20.8) 30 (25.6) 

Gender (%)   

Male 195 (63.5) 71 (60.7) 

Female 112 (36.5) 46 (39.3) 

Injured at work n (%)   

Yes 53 (17.3) 28 (23.9) 

No 254 (82.7) 89 (76.1) 

Discharge Diag. n (%)   

AC separation/sprain 100 (32.6) 37 (31.9) 

STI shoulder 127 (41.4) 38 (32.8) 

Rotator cuff injury 79 (25.7) 41 (35.3) 

Missing values 1 1  

Mech. of Injury n (%)   

Fall 68 (22.1) 29 (25.7) 

Lifting/pulling 50 (16.3) 24 (21.4) 

Sports 128 (41.7) 39 (34.5) 

MVC 50 (16.3) 21 (18.6) 

Missing values 11 4  
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Table 1 (Continued)  

 

Potential 

Eligible 

Subjects: Total 

(n=307) 

Enrolled Study 

population 

(n=117) 

Type of Work n (%)   

Sedentary  35 (30.2) 

Manual  69 (59.5) 

Unemployed/retired  12 (10.3) 

Missing   1 

Pre-injury exercise 

frequency n (%) 

  

None   54 (47) 

Once-twice/wk  15 (13) 

Greater than 2x/wk  46 (40) 

Missing   2 

SD: standard deviation, n: number in group, Diag.: diagnosis,  

Table 2 describes the various therapy modalities and follow-up appointments 

used by the subjects in the first week, between the first and fourth weeks as well as a 

cumulative “used in first month” tabulation.  The most common modalities used initially 

(within the first week) were NSAIDS (62 %) and ice (50 %).  Twenty-five% of subjects 

were immobilized initially and an equal number used range of motion exercises.  Only 

approximately one half of subjects were using range of motion exercises at any point in 

the first month. It is encouraging, though, that few subjects were immobilized past the 

initial week (9.8%).  Interestingly, a large portion (41.9%) had a follow-up appointment 

with their family physician within the first week despite having just been seen in the 

Emergency Department.  At one month, use of most modalities decreased, but the use of 

heat, physical therapy and range of motion exercises as well as consultation with 
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orthopedics increased marginally.  These trends continued into the second and third 

months (data not shown) and by three months, 6.7% of subjects had consulted an 

orthopedic surgeon. 

Table 2: Description of Therapies Used and Consultations Obtained at Three 

Time Periods 

Category Description % Who used 

in 1
st
 week 

(n=117) 

% Who used 

between 

weeks 1 and 

4 (n=112) 

Used in first month 

(cumulative)  

(n=112) 

Use of Medications/therapies    

• Ice 50.4 33.0 59.8 

• Heat 15.4 23.2 31.6 

• Immobilization  25.6 9.8 29.1 

• Range of Motion 

exercises  

25.6 35.7 51.3 

• NSAIDS 62.4 40.2 75.2 

• Acetaminophen 7.7 9.8 15.4 

• Opioids 15.4 9.8 20.5 

Follow-up obtained     

• Family Doctor 41.9 40.2 56.4 

• Physical therapy 15.4 25.0 28.2 

• Massage 0.0 1.8 1.7 

• Chiropractor 2.6 2.7 3.4 

• Orthopedic Surgeon 1.7 0.9 2.6 

 

 

Table 3 is a record of the subjects’ self-reported pain and the “effect on their life” 

at the three time periods.   Both measures were recorded on a scale of 0-10 and have been 

categorized into Mild (1-3), Moderate (4-7) and Severe (8-10).  The results of these two 
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measures parallel each other to a large extent.  The data demonstrate that at one month, 

close to 40% of subjects were still experiencing moderate to severe (4-10) pain and effect 

on their life (37.8% for pain and 39.5% for effect on life).  At three months, 21.7% are 

still having moderate to severe pain and 19.8% are still having moderate to severe effect 

on life.  

Table 3: Record of Subject’s Pain Severity And the “Effect on Life” At Three 

Time Periods  

Category Description  Total # 

responses 

Mild (1-3)  

n (% of tot)  

4-7 

 n (% of tot) 

8-10  

n (% of tot) 

Pain Severity (mean out of 10)     

• 1 week 117 25 (21.4) 50 (42.7) 42 (35.9) 

• 1 month 111 69 (62.2) 33 (29.7) 9 (8.1) 

• 3 months 106 83 (78.3) 15 (14.1) 8 (7.5) 

Effect on life (out of 10)     

• 1 week  117 20 (17.1) 47 (40.2) 50 (42.7) 

• 1 month 109 66 (60.6) 28 (25.7) 15 (13.8) 

• 3 months 106 85 (80.2) 13 (12.3) 8 (7.5) 

 

Table 4 displays the distribution of the DASH, work DASH and Sport/leisure 

DASH scores at the three time periods (one week, one month and three months).  The 

first category (0-10) represents “normative” values for the DASH score.  Any score 

higher than 10 signifies disability worse than the average population and certainly worse 

than the patient’s baseline because patients were excluded from this study if they had had 

any pre-existing shoulder pain or disability in the prior four weeks and therefore most 

probably started with near-perfect scores in the range of less than 2.   
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The initial call revealed that there were no subjects in the normative range for 

DASH one week post injury. This is due, in part, to the fact that 41 patients contacted 

considered themselves to be “completely asymptomatic” within a day or two of the injury 

or considered that they had been misclassified as a “shoulder injury”.  Not enrolling these 

patients served to avoid a large quantity of misclassified patients in this pilot study, 

however had they been included, they would likely have had normative DASH scores at 

one week.  A large proportion of the pilot population had very substantial impairment 

with scores that were greater than 30 (86.3%) at one week.  At one month, 27.7% of the 

subjects had normative scores, still leaving 72.3% of subjects appreciably affected by 

their injury (DASH>10).  At 3 months, there were still 38.7% of the subjects 

experiencing dysfunction and pain as demonstrated by DASH scores>10.   

The Work and Sport Modules reveal that there is also substantial impairment in both 

of those domains; however the small sample sizes in these categories force one to 

interpret the results very cautiously.  The major reason for the small sample sizes is that 

not all subjects were invited to complete the Optional Modules.  Those who answer “yes” 

to the statement “I do not work” or the statement “I do not play a sport or instrument” 

were asked to skip the relevant Module.   Despite the small numbers, several statements 

can safely be made about the effect of STIs of the shoulder on work and leisure.  Firstly, 

at one week post injury, 98 of 117 subjects were employed and of those, only 9.2% were 

in the normative range for function in their work, and 44.9% had very extensive 

impairment in their ability to work (scores of 71-100).  In the same time frame, 51 of 117 

subjects played a sport or instrument and 84.3% were severely impaired.  At one month 
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post injury, 93 of 112 subjects were employed and of those, only 36.6% were in the 

normative range of function at work.  In the same time period, 47 of 112 subjects played 

a sport or instrument and of those, 36.6 were back to their normal abilities.   

Table 4: Distribution of DASH, Work DASH and Sport/Leisure DASH at 

Three Time Periods 

  DASH Score 

DASH Type Time Frame (n) 0-10 

(%) 

11-30 

(%) 

31-50 

(%) 

51-70 

(%) 

71-

100(%) 

DASH One Week  (n=117) 0 13.7 28.2 35.0 23.1 

 One Month  (n=112) 27.7 28.6 22.3 15.2 6.2 

 Three Months  (n=106) 61.3 19.8 11.3 5.7 1.9 

       

Work DASH One Week  (n=98) 9.2 5.1 26.5 14.3 44.9 

 One Month  (n=93) 36.6 14.0 25.8 7.5 16.1 

 Three Months  (n=83) 68.7 8.4 15.7 4.8 2.4 

       

Sport/Leisure 

DASH 

One Week  (n=51) 0 3.9 9.8 2.0 84.3 

 One Month  (n=47) 36.2 14.9 10.6 2.1 36.2 

 Three Months  (n=38) 65.8 7.9 5.3 0 21.1 

 

Tables 5 and 6 begin to examine the concept of possible prognostic factors to 

determine those subjects who will have poor outcome at three months by comparing 

initial DASH scores (those at one week) to DASH scores at three months. Table 5 

demonstrates that a DASH score below 30 at one week predicts, almost perfectly, good 

outcome at 3 months.  Only one of the subjects with an initial DASH score less than 30 
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had a score above the normative range once they reached three months.  By collapsing 

Table 5 into a 2x2 table of dichotomous variables (Table 6), one finds that if the initial 

DASH is above 50, there is a greater than 50% chance of having a poor outcome at 3 

months.  The Relative Risk is 3.41 (C.I. 1.74-6.68) for poor outcome in those with DASH 

score above 50 in first week.  This information shows that status during the first week is a 

strong predictor of poor three-month outcome.   

Table 5: Distribution of DASH Scores at Three Months In Relation To DASH 

Scores at One Week 

  Three-Month DASH Score 

  0-10 

(%) 

11-30 

(%) 

31-50 

(%) 

51-70 

(%) 

71-100 

(%) 

11-30 

(n=12) 

91.7 0 8.3 0 0 

31-50 

(n=36) 

80.5 16.7 0 2.8 0 

51-70 

(n=34) 

41.2 32.3 23.5 2.9 0 

Initial DASH  

Score 

71-100 

(n=24) 

45.8 16.7 12.5 16.7 8.3 

 

Table 6: Distribution of DASH Scores at Three Months In Relation To DASH 

Scores at One Week using Dichotomous Variables 

  Three Month DASH RR (95% CI) 

  0-10 11-100  

11-50 40 8 1.00 Initial DASH  

Score 51-100 25 33 3.41 (1.74-6.68) 
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Discussion 

Emergency physicians frequently see patients who have sustained acute soft tissue 

injuries of the shoulder, but little is known about the natural history of these patients, the 

follow-up that they receive, or what outcome they experience.  There is also very little 

known about what interventions are warranted to prevent long-term pain and disability in 

these patients.  This population-based prospective cohort study describes the treatment, 

follow-up and three-month outcome of working-age, healthy adults who have suffered 

acute soft tissue injuries to the shoulder, as a first step to identifying the burden of these 

injuries and the need for further study. 

A very substantial proportion of subjects (38.7%) were still experiencing pain and 

disability above the average for the general population at three months.  This is very 

important considering very little advice or follow-up is offered to the patients after their 

injury and considering that many experts consider the diagnosis of “chronic pain 

syndrome” well before three months.76-78  This demonstrates that there is a large burden 

from a condition for which there is very little intervention offered.   

The Work Module shows that, of those employed; only 36.6% have returned to 

normal function at one month.  At three months, this number increases to 69.8%, 

however this means that close to 30% of employed subjects are still experiencing some 

dysfunction at work at that time.  This clearly has large socio-economic implications.   

The Sports/Leisure Module also demonstrates substantial impairment as 36.2% of 

those who play a sport or instrument are experiencing severe dysfunction (score 71-100) 
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at one month and only 36.2% are functioning normally in their leisure activity at that 

time.   

There was wide variation in both the treatment modalities used and the referral 

patterns.  Although 64% followed-up with their family physician at some point and 33% 

sought the advice of a physiotherapist, only 6.7% saw an orthopedic surgeon for their 

injury at any point in the 3 month follow-up period despite the evidence found in this 

study for significant long-term disability after acute STIs of the shoulder. 

It is clear from this study that Emergency Physicians are not displaying 

consistency or aggressiveness for referral in these common and debilitating injuries.  This 

may be, in large part, due to a vast lack of knowledge about optimal treatment.  In 

addition, the large degree of diagnostic uncertainty displayed by the Emergency 

Physicians in this study may contribute to the inconsistent referral patterns.  It has been 

suggested, that pain syndromes that last for more than four to six weeks have a very high 

likelihood of becoming chronic pain syndromes, which are difficult to overcome even 

with intensive therapy.76-78  It would therefore be very important to find a method for 

predicting those injuries that will not improve with conservative, non-aggressive therapy 

as a first step toward preventing chronic shoulder pain.  The diagnostic uncertainty shown 

in this study lends further value to studying the patients as a heterogeneous group. 

This study demonstrates the very large burden of disease of STIs of the shoulder, 

an injury for which the literature is unhelpful.  Substantial research is needed to 

determine prognostic factors for poor outcome and optimal treatment and to raise 

awareness among the medical community about the large morbidity that can occur after 
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these injuries.  Only by identifying the patients at risk and determining the appropriate 

treatment, will the goal of avoiding chronic pain syndromes be achievable. Collaborative 

and extensive research is needed and will most likely originate in the Emergency Room 

as it is Emergency Physicians that most often assess and manage these patients acutely.   

There were several limitations in this study.  Firstly, the sample size of 117 was 

smaller than planned.  This was due to financial and time constraints and to a lower than 

expected recruitment rate.  Due to the low response rate, there is some concern that the 

study population may not fully represent the population of interest, however this concern 

is somewhat mediated by the similarity of the participants and non-participants at 

baseline.  Another recruitment limitation was that the 41 subjects who considered 

themselves “misclassified” due to lack of pain or “shoulder injury” should have been 

considered for enrollment.  This may have affected the proportion of  subjects in the 

group of “normative” DASH scores and their outcomes could have been used to find 

predictive factors for good outcome.  In future studies, recruitment will occur in the 

Emergency Department and will include all those that meet inclusion/exclusion criteria.  

This will hopefully increase participation.  Finally, the fact that subjects who had near-

perfect DASH scores at one month were not contacted at three months led us to make 

assumptions that their function continued to be at excellent at three months.  This 

assumption may have led us to underestimate the percentage of subjects who have 

adverse DASH, Work DASH, Leisure DASH, pain and effect on life scores at three 

months.  In future studies we will follow these patients to completion of the study to 

avoid having to make these assumptions.  
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Chapter 5 

Manuscript 2: Prognostic Factors Associated with Poor Three 

Month Outcome in Acute Soft Tissue Injuries of the Shoulder 

Abstract 

Introduction:  Soft tissue injuries (STIs) of the shoulder are common and account for a 

large socioeconomic burden.  The objective of this prospective cohort study is to identify 

potential prognostic factors as a way to begin identifying patients who are at high risk of 

developing chronic pain post injury. 

Methods:  117 subjects presenting to the Emergency Department (ED) with acute STIs 

of the shoulder were recruited.  Information about the physical examination was collected 

in the ED.  The subjects were then contacted by research personnel at one week, one 

month and three months.  During the interviews, subjects completed the Disabilities of 

the Arm and Shoulder (DASH) questionnaire and provided information about 

management and follow-up that had occurred. 

Results:  The following factors were found to have some association with poor outcome: 

age, mechanism of injury, ability to rotate arm and abduct arm in ED, pain at one week, 

whether the injury was work-related, visit with family physician in first week and DASH 

score at one week. 

Conclusions:  Despite small numbers, this pilot study provides the ground work to 

further study predictive factors for poor outcome in STIs of the shoulder.  As it is now 
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felt that the transition from acute to chronic begins before three months, it will be very 

important to develop a method of early identification of patients at high risk of poor 

outcome in an attempt to prevent that transition. 

Introduction 

Soft tissue injuries of the shoulder are a common presentation to the Emergency 

Department.  Although not well documented in the literature, it is suspected that they 

account for a large socio-economic burden, by occurring most often in young to middle 

aged adults in the work force,3 many of whom experience substantial pain and disability 

over varying degrees of time from these injuries.40, 79 

Soft tissue injuries of the shoulder are a heterogeneous group.  They include 

injuries to the muscles, ligaments and tendons involving the rotator cuff, the 

acromioclavicular (AC) joint, and the shoulder complex in general.  Because the group is 

so heterogeneous, and because specific diagnosis is most often impossible acutely in the 

Emergency Department, it would be very useful for the emergency physician to have 

specific prognostic criteria to help predict which patients will have a more difficult and 

prolonged course of injury so that they might focus healthcare resources appropriately.  

Information in this regard is very much lacking in the literature.  The information that 

does exist is based on patient populations other than those with acute injury of the soft 

tissues of the shoulder, however it can still be useful to identify possible prognostic 

factors that should be examined in our study population. 
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A systematic review of 16 studies of shoulder disorders 40 - not specifically acute 

injuries- suggested some trend toward poor outcome when the initial intensity of pain 

was high and in the age range of 45 to 50.  Work done on gleno-humeral dislocations 

identified mechanism of injury, female gender, and age to be prognostic factors in that 

type of injury.42  Another study looked at the response to physical therapy in soft tissue 

injuries of the shoulder and identified age, duration of problem, Worker's Compensation 

claim, the client’s global rating of the problem, over-the-counter medications and the 

physiotherapist’s prediction of the client’s return to normal activity as predictors of 

outcome in a patient population.43, 44  Other potential risk factors for poor outcome that 

have been suggested in the literature include the lack of an active lifestyle before the 

injury45 and the patient’s own expectation for their clinical improvement.68  

The objective of this pilot study is to describe the occurrence of various possible 

prognostic features in patients suffering from acute soft tissue injuries of the shoulder, 

and to identify those that have some association with poor outcome.  

Methods 

This is a prospective cohort study of 117 patients presenting to either of the two 

Emergency Departments in Kingston, Ontario with acute soft tissue injuries of the 

shoulder.  Patients were identified in the Emergency Department by the research 

personnel or the treating physician.  The patients were then examined and treated by the 

physician in the usual manner, however in addition to their normal documentation, the 

treating physician completed a separate assessment of specific range of motion 
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maneuvers, documentation of the patient’s pain level and the physician's assessment of 

the length of time the patient would experience symptoms from this injury.  Within two 

working days of the emergency visit, patients were sent a letter explaining the study by 

courier.  The subjects were then called by research personnel at three time periods.  

Within one week of the visit, patients were called and asked for consent to be included in 

the study.  If consent was obtained, the baseline information was collected during that 

call.   The follow-up calls were completed at one and three months post injury.  At the 

time of each call, information was gathered about the patient’s self reported pain level 

and the effect that the injury was having on their life, as well as any treatment or follow-

up appointments that had occurred.  In addition, study personnel guided the subjects in 

the completion of the Disabilities of the Arm and Shoulder (DASH) and the optional 

Work and Leisure Modules in a standardized way. The DASH is a 30-item questionnaire 

which has been studied in multiple clinical situations as a tool to quantify disability in 

patients with upper limb injuries and has been shown to have very good reliability and 

sensitivity to change.51, 54-56  Scoring for the DASH transformed to a scale of zero to 100 

with 100 suggesting severe impairment.   

Analysis 

Univariate analysis was executed on various prognostic factors, including initial 

physical exam findings, patient’s perception of pain, physician’s prediction of duration of 

symptoms, age, gender and consultations sought, to identify their frequencies.  Odds 
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ratios (ORs) were then determined to examine the association of each factor with “poor 

outcome”.  The ORs were adjusted for age and gender by convention.   

Due to the fact that the DASH score at three months was not distributed normally, 

the outcome could not be analyzed as a continuous variable.  The outcome was therefore 

converted to a dichotomous variable using a cut-point of 10, as it is the value determined 

by The American Society of Orthopedics to be “normative” in a recently performed large 

survey.72  The identification of 10 as “normative” implies that the average score for the 

general population (including those with shoulder pathology) is 10.  Although this is not 

the ideal benchmark when assessing young healthy subjects with no recent shoulder pain 

or disability, it is the only studied reference value available to date.   

In order to identify a parsimonious model predicting outcome, a stepwise 

selection logistic regression was employed.  Forward selection was used because the 

large number of potential predictors and small sample size resulted in problems with 

model convergence in a backward approach.  The list of potential predictors included all 

relevant information collected in the Emergency Department and at the one week phone 

call.  This included physical exam findings, mechanism of injury, whether the injury 

happened at work, work type, pre-injury exercise habits, the MD’s estimate of the 

projected duration of disability, the pain rating at one week, the “effect on life” rating at 

one week, the patient’s estimate of their projected duration of disability at the one week 

call, the DASH score at one week and whether the patient had visited their family doctor 

during the first week post injury.  Age and gender were forced into all models by 

convention.  Due to a problem in data collection, there was a large number of missing 
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values for “initial pain” (in the ED); therefore that variable was not included in the main 

building process.   

Secondary analysis considered models predicting a more stringent DASH (<2), as 

well as a normative DASH (<10) at one month. 

 

Results 

Tables 1A, 1B, 2 and 3 show the distribution for each of the potential prognostic 

variables with respect to whether the subject had a “good” or “poor” outcome, using the 

normative DASH score of 10 as the cut-off.  In addition, they present the adjusted odds 

ratios for each of the prognostic variables as compared to “poor outcome”.     

Poor outcome showed some association with both age (OR=3.1 p<0.01) and 

gender (OR=1.94 p=0.11) (see Table 1A).  The adjusted odds ratios for other factors 

show that the following prognostic variables demonstrate association with poor outcome 

(p<0.05):  pain at one week, mechanism of injury and DASH at one week.  Due to the 

pilot nature of the study, the results of the following potential prognostic factors with 

ORs greater than 2 should also be highlighted despite the fact that we did not have the 

power to reach a p value of <0.05: abduction of arm in the ED (p=0.06), rotation of arm 

in ED (p= 0.13), and visit with family physician in the first week (p= 0.09). 

Not surprisingly, there was a very strong relationship between three month 

outcome and the following factors at one month: patient’s pain, patient’s perception of 
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the duration of their disability and the rating of the effect that the injury was having on 

their life. 

Table 1: Association of Patient and Injury Characteristics with Poor 

Outcome at Three Months 

Table 1A: Relationship of Age and Gender to Poor Outcome at Three Months 

Outcome at Three Months 

 

Odds Ratios Prognostic Factor 

Good  Poor  Total OR CI p-value 

Gender      0.11 

       Male 45 22 67 1.00 (ref)   

       Female  20 19 39 1.94 0.87-4.36  

Age category      <0.01 

       16-30 31 7 38 1.00 (ref)   

       31-44 26 17 43 2.90 1.04-8.05  

       45-65 8 17 25 9.41 2.91-30.45  

Ref = referent 
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Table 1B: Relationship of Other Patient and Injury Characteristics to Poor Outcome at 

Three Months  

Outcome at Three 

Months 

Adjusted Odds Ratios* Prognostic Factor 

Good  Poor  Total OR CI p-value 

Diagnosis      .25 

       AC injury 22 13 35 1.00 (ref)   

       STI/other 20 13 33 0.75 0.25-2.25  

       RC injury 22 14 36 0.38 0.12-1.22  

       

Exercise Yes/No      .46 

       No 28 18 46 1.00 (ref)   

       Yes  37 21 58 0.71 0.29-1.76  

Work type      .75 

       Sedentary 23 10 33 1.00 (ref)   

       Manual 37 25 61 1.15 0.43-3.05  

       Retired/unemployed 5 6 11 0.62 0.10-3.87  

Injured at work      .49 

       No 53 29 82 1.00 (ref)   

       Yes 12 12 24 1.42 0.53-3.78  

Mechanism of injury      .04 

       Fall 12 13 25 1.00 (ref)   

       Lifting/pulling 10 10 20 0.96 0.28-3.31  

       Sports 31 6 37 0.36 0.10-1.30  

       MVC 8 12 20 2.58 0.65-10.23  

Visit with family  MD within 

first week 

     .06 

       No 45 18 63 1.00 (ref)   

       Yes 20 23 43 2.30 0.97-5.46  
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Table 1B (Continued) Good  Poor  Total OR CI p-value 

Visit with physiotherapist 

within first week 

     0.83 

       No 56 34 90 1.00 (ref)   

       Yes 9 7 16 1.13 0.35-3.72  

DASH score category at one 

week 

     .05 

       11-40 23 4 27 1.00 (ref)   

        41-60 26 16 42 3.78 1.05-13.59  

       >60 16 21 37 4.82 1.30-17.96  

* Odds Ratios are adjusted for age and gender, ref = referent 
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Table 2: Relationship of Various Subjective Measures of Function to Poor 

Outcome at Three Months 

Outcome at Three 

Months 

Adjusted Odds Ratios* Prognostic Factor 

Good  Poor  Total OR CI p 

PAIN SCORES       

Initial Pain (dichotomous)      0.20 

       1-4 13 4 17 1.00 (ref)   

       5-10 28 21 49 2.39 0.64-8.90  

Pain severity at 1 week call      0.05 

       1-4 30 9 39 1.00 (ref)   

       5-10 35 32 67 2.54 0.99-6.50  

Pain severity at 1 month      <0.01 

      1-3 53 14 67 1.00 (ref)   

4-6 10 16 26 6.13 2.12-17.68  

>7 1 10 11 39.95 4.18-381.9  

       

Estimates of Duration of 

Disability 

      

1.  MD Estimate of 

duration  

of disability 

     0.42 

<2 weeks 41 21 62 1.00 (ref)   

2-4 weeks 12 6 18 1.00 0.31-3.27  

>4 weeks 5 6 11 2.56 0.61-10.80  

2.  Subject’ Estimate of 

duration of disability 

      

At one week call      0.69 

<2 weeks 20 9 29 1.00 (ref)   

2-4 weeks 27 22 49 1.58 0.55-4.50  
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>4 weeks 11 9 20 1.36 0.38-4.86  

       

Table 2 (Continued) Good  Poor  Total OR CI p-value 

At one month call      0.09 

0-2 weeks 10 5 15 1.00 (ref)   

2-4 weeks 12 13 25 2.19 0.51-9.36  

>4 weeks 7 14 21 5.72 1.18-27.63  

Estimates of “Effect on 

Life” 

      

At one week call      0.85 

1-3 12 6 18 1.00 (ref)   

4-6 24 11 35 0.96 0.26-3.54  

7-10 29 24 53 1.26 0.38-4.19  

       

At one month call      <0.01 

1-3 54 10 64 1.00 (ref)   

4-6 6 14 20 13.01 3.59-47.23  

>7 2 16 18 48.20 8.54-272.1  

* Odds Ratios are adjusted for age and gender, ref = referent 
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Table 3: Relationship of Various Physical Examination Features with Poor 

Outcome at Three Months 

Outcome at Three 

Months 

Adjusted Odds Ratios* Prognostic Factor 

Good  Poor  Total OR CI p-value 

Ability of forward flex      0.57 

0-30 9 8 17 1.92 0.52-7.16  

30-90 18 12 30 1.63 0.52-5.14  

>90 29 10 39 1.00 (ref)   

Ability of abduction      0.07 

0-30 11 7 18 2.17 0.57-8.32  

30-90 14 15 29 3.00 0.93-9.58  

>90 30 9 39 1.00 (ref)     

Rotation of arm      0.13 

No 25 25 50 2.08 0.80-5.37  

Yes 40 16 56 1.00 (ref)   

Touch opposite shoulder      0.94 

No 33 23 56 0.96 0.39-2.41  

Yes 32 18 50 1.00 (ref)   

Area of maximal  

tenderness 

     0.99 

AC 25 10 35 1.00 (ref)   

Anterior shoulder 15 11 26 1.16 0.36-3.79  

Posterior/lateral 

shoulder 
11 7 18 1.04 0.28-3.94  

Other  8 5 13 0.93 0.22-3.94  

Touch Back      0.50 

No 25 18 43 1.37 0.55-3.45  

Yes 35 17 52 1.00 (ref)   
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* Odds Ratios are adjusted for age and gender, ref = referent 

 

A forward stepwise selection procedure was employed in order to identify a 

parsimonious model predicting outcome.  All relevant variables available in the ED or 

during the first week post injury were included in the main building model except for 

initial pain (due to a large number of missing variables). Table 4 presents the results of 

the logistic regression model.  Mechanism of injury and DASH score at one week were 

found to be associated with poor outcome at three months, in addition to older age.  It is 

important to note that, despite small numbers, “initial pain” was found to be associated 

with poor outcome (p<0.01) when it was put into the model.  It was felt however, that 

including it compromised the integrity of the model due to the large number of missing 

values.  It is quite certain, however, that in future study, this factor will prove to be very 

important.   

When the model was redone to find predictors of poor one month outcome, Pain 

at 1 week was the only significant factor other than age (OR= 4.2 (1.39-13.08), p= 0.01).   

Finally, if a more stringent DASH cut-off such as 2 is used, as would seem 

reasonable considering that our study population is selected for having no pre-injury 

shoulder dysfunction, the model identifies ability to rotate arm (OR=3.1 (1.03-9.75), 

p=0.04) and abduct arm (OR=3.03 (1.01-9.13), p=0.05) and whether the injury is work-

related (OR=3.93 (1.03-14.95), p= 0.04) as predictors for poor three-month outcome.   
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Table 4: Model of Prognostic Factors Predicting Poor Outcome at Three Months 

Variables in Model Adjusted Odds Ratios* 

  OR CI p-

value 

Full Model** (without 

initial pain) 

Mechanism of 

injury 

  0.02 

        Fall 1.00 (referent)   

        Lifting/pulling 0.90 0.25-3.26  

        Sports 0.28 0.07-1.09  

        MVC 2.79 0.64-12.14  

 One Week DASH    0.03 

        10-39 1.00 (referent)   

        40-59 5.10 1.28-20.40  

        60-100 6.52 1.54-27.53  

            

Age and gender are forced into each model 
*Odds ratios are adjusted for other factors in the table, age and sex 

** “Full Model” included all relevant information available in the ED and at one week 

Discussion 

Soft tissue injuries of the shoulder are a common presentation to the Emergency 

Department and are thought to cause significant pain and disability.  In previous work, 

we presented data showing that in this same cohort of patients, close to 40 percent still 

had a DASH score that was worse than the “normative” value of 10, at three months.  

Due to the frequency of long term disability, it is important for the Emergency physician 
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to be able to identify those patients that are at higher risk of poor outcome in an effort to 

provide appropriate follow-up.   

To date, the literature has not provided useful information on how to identify 

them.  This study provides preliminary information on prognostic factors for poor 

outcome in healthy adults of working age who sustain acute soft tissue injuries and who 

have not had recent prior shoulder dysfunction.   

The following elements show some association with poor three-month outcome and 

warrant further study: age, mechanism of injury, ability to rotate arm and abduct arm in 

ED, pain at one week, whether the injury is work-related, visit with family physician in 

first week and DASH score at one week.  Many of these have been identified previously 

as possible predictors of outcome for general shoulder disorders39, 43, 44, 47 or specific 

anatomical injuries,36-38, 42 however this new information identifying them as predictors in 

the setting of STIs of the shoulder has the potential to be very useful in identifying 

patients in need of closer follow-up.   

There are some prognostic factors that bear special mention.  The identification of 

the two physical exam findings; rotation and abduction, as predictive in our population is 

very encouraging.  To our knowledge, these have not previously been shown to predict 

poor outcome in shoulder STIs.  Should further study confirm this association, these 

factors have the potential to play a large role in detecting patients requiring more 

intensive management.  

It was interesting to note that a visit with the family doctor in the first week was 

associated with poor outcome.  There are several possible explanations for this.  Firstly, 
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one might consider that due to the uncertainty of diagnostic abilities that the patient 

perceived in the ED, they were more likely to visit their family physician for a second 

opinion.  Furthermore, this visit may be the result of the emergency physician 

recognizing the severity of some injuries and emphasizing the need for urgent follow-up.  

One final possibility is that the patient’s initial perception of the severity of their injury 

may be a crucial factor in predicting poor outcome.  Perhaps the patient is able to 

recognize that their injury is severe and therefore they initiate the visit.  This possibility is 

supported by the fact that the initial pain and pain at one week are associated with 

outcome. This appears to warrant further study. 

Not surprisingly, the following values at one month showed a strong relationship 

to poor outcome at three months: effect on life, pain, patient’s estimate of their projected 

duration of disability and DASH score.  This lends support to the emerging opinion that if 

pain continues for greater than approximately one month, it has a high likelihood of 

becoming chronic pain.76-78  Since the feedback mechanisms that develop with chronic 

pain make it much more difficult to treat than acute pain, our results suggest that should 

appropriate management for these injuries be identified in future study, it would be 

important to start it early since those that are still suffering at one month have a very high 

likelihood of persistent symptoms at three months. 

There were several limitations in this study.  The most significant limitation was 

small sample size which occurred due to resources, the pilot nature of this study and a 

lower-than-expected recruitment rate.  Due to this small sample size, the very interesting 
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information found here must be used with caution and should be considered as a guide 

for future study.   

The study of soft tissue injuries and shoulder injuries, in particular, is burgeoning.  

There is still much to learn.  The present study suggests that contrary to current beliefs, 

there may be some information available in the Emergency Department as well as 

information that can be gathered in the first week post-injury, which can help to identify 

patients at higher risk of long term disability from these injuries.  With this information, 

the clinician will be able to optimize referral and follow-up strategies.  The next steps in 

the study of these injuries will involve confirming and elaborating upon the prognostic 

results found in this small study and initiating the study of appropriate therapy needed to 

avoid the long-term disability.   
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Chapter 6 

Feasibility Issues, Study Limitations and Future Directions 

One of the purposes of this pilot project was to determine the feasibility of 

continuing and elaborating on this study of natural history and prognostic factors for soft 

tissue injuries of the shoulder.  The study has provided important information on the 

natural history of these injuries suggesting that 38.7% of subjects are still experiencing 

impairment of function above the normative values at three months.  Furthermore, the 

study has offered several possible prognostic factors that will inform future research.  

This section will explore the feasibility of performing such a study and will elaborate on 

the limitations of this pilot study. 

Recruitment 

Results 

Recruitment for this pilot study proved to be more of a challenge than expected.  

Of 309 possible subjects identified over a 17 month period, only 117 were enrolled.  

Those not enrolled belonged to the following categories: 100 were unable to commit to 

full follow-up, which was presented to them as 1 year, or refused for other reasons, 49 

were unreachable despite multiple attempts and 41 felt that they had been misclassified 

either because they no longer had any symptoms at several days post emergency visit or 

because they did not consider that they had suffered a shoulder injury.  This refusal rate is 

substantially higher than that found in previous studies by our group.74 
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The research nurse anecdotally stated that calls were more likely to be answered 

when the phone number that she called from was displayed.  She stated that on average 

she made seven attempts to call potential subjects before reaching them.  She also said 

that once they were reached the first time, it was easier to reach them on subsequent calls 

and that once reached, the study was quite easy to complete with them.  Our initial plan 

was for the subjects to answer the survey by mail and that phone contact would happen if 

that method failed.  The research nurse stated that she very quickly realized that sending 

the study questionnaire with the consent and waiting for the mail-in reply did not work 

for this population and that she was much more likely to recruit the patient by phone. 

Of note, this study occurred shortly following a public outcry in the media 

involving research studies done at Queens.  This may also have added to our lower than 

expected recruitment rates. 

Solutions for Future Study 

1. To avoid the time lag of waiting for the potential subject to receive the study 

information and consent in the mail, we will have emergency research personnel 

explain the study and obtain consent in the Emergency Department, when they are 

available. This will serve two purposes.  It will familiarize the patient with the 

study and expectations so as to make contact and recruitment more likely, and it 

will allow the first call (“baseline”) to happen earlier in the course of the injury.  

In the event that the Emergency Department acquires 24 hour research coverage, 

it would be even more effective to have consent and the baseline information, 

including DASH score, done in the Emergency Department.   
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2. It may make contact easier if an appointment were to be set up for the follow-up 

call.  This would allow subjects to expect the call and to schedule it into their 

calendar. 

3. All calls should be made from a phone that identifies the caller as either a name 

that the subject would recognize (e.g. the study nurse) or “Emergency Medicine 

Research”. 

4. Of note, we experienced particular difficultly recruiting younger subjects, and as a 

result the distribution of participants in this study was somewhat older than those 

identified as potentially eligible in the emergency department (see Chapter 5). 

Subsequent studies of this issue should consider strategies and incentives to 

improve recruitment of younger patients. 

Loss to Follow-Up 

There were only five subjects lost to follow-up at one month and six additional at 

3 months.  We feel that these numbers are very acceptable and possibly reflect the fact 

that recruitment strategies eliminated people who could not commit to long-term follow-

up.  This of course added to the recruitment difficulties but helped with retention. 

Difficulties with Study Administration 

Results 

There were unexpected difficulties that will be important to fix prior to future 

study.  The most difficult issues, other than recruitment, involved missing information.  
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Emergency physicians were asked to fill out a study form during the emergency visit.  In 

the majority of cases this happened, however on several occasions this did not occur 

during the visit but happened retrospectively.  In most cases this was acceptable as the 

physician had documented the needed information on the emergency record.  If they had 

not, the attending physician was not able to accurately complete the needed information.  

The most obvious and detrimental example of this occurred with the “initial pain” rating. 

There are two reasons this factor was missing 38 % of its values and therefore was not a 

usable factor, despite showing signs of being one of the most prognostic factors studied.  

Firstly, we recognize that that the form design, unfortunately, did not highlight the 

question sufficiently.  The question was written as a pain scale and spanned the entire top 

of the form and caused some physicians to overlook the question (see Appendix F).  

Secondly, as this is not a routine element of emergency medicine charting in our 

department, those that were completing the chart retrospectively would not have that 

information available to them. 

Another significant problem with the administration of the study involved the 

database.  For many “yes/no” questions, the information was recorded as a “tick”.  

Unfortunately, this caused significant difficulty because when the data were being 

analyzed, it was not apparent whether “no tick” or “0” meant “no” or rather “missing 

data”.  This involved significant work “cleaning” the data and removing the “0s” to 

replace them with “missing” values.  

Finally, given funding limitations for this pilot study, subjects were not called at 

three months if their DASH scores were below two at one month and their “three month 
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DASH scores” were imputed using one-month information.  Although this makes 

financial sense in a pilot study, we had missing information on other follow-up questions 

such as treatment modalities and follow-up appointments.  Furthermore, it is possible that 

subjects could have had relapsing course with their injury and therefore have higher 

DASH scores at three months than they had at one month.  Although this is not probable, 

it raises the possibility that we could have underestimated the three-month disability.   

Solutions for Future Study 

In a subsequent study, the database will be changed to address the issue of 

missing values and all patients will be called at all time periods.  In addition, there must 

be a solution found to the issue of study forms not being completed in the Emergency 

Department.  The most effective way to do this will involve study personnel filling out 

the majority of form for the emergency physician and ensuring that the physician 

completes it.  Ideally, the study nurse will enroll the subject in the department and 

complete baseline information with them at that time.  While doing this, they can ask the 

pain scale and perform the physical examination elements.  They can then ask the 

emergency physician their impression of “diagnosis” and “duration of disability”.  This 

will eliminate the issue of missing values and will provide uniformity in the physical 

exam findings. 

Two other changes to study format that will be undertaken in future study are as 

follows.  Firstly, the Inclusion criteria will be changed to include only people who have 

presented to the ED within one to two days of their injury.  This will minimize the 

possible differences in interpretation of the “one-week” outcomes.  With the present 
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inclusion of subjects presenting to the ED up to seven days post-injury, the “one-week” 

outcome values could actually represent outcomes up to and including 14 days post-

injury.  Secondly, the Exclusion criteria will be changed to exclude those subjects who 

have ever had dysfunction in the affected shoulder rather than the four-week time frame 

present in the study as it was carried out.  Although this may decrease eligibility, it will 

avoid the possible confounding that could happen if subjects re-activate symptoms from 

previous 

Statistical Issues 

Results 

The major statistical problems associated with this pilot study related to the small 

sample size of 117 subjects.  Various factors that could have been analyzed in multiple 

categories had to be analyzed as dichotomous groups because the numbers in cells were 

not large enough for further divisions.  An example of this was the pain scale which 

could not be analyzed on the ten-point scale, but instead was categorized into a 

dichotomous variable.  The pain scale was further complicated due to the fact that it was 

taken at four different time periods.  This made finding appropriate cut points even more 

difficult as the cells at each of the time points had to have adequate numbers in them.  

Since the majority of subjects had very high pain scores initially and then substantially 

lower ones at three months, finding the appropriate cut point was difficult.   

Finally, various factors such as the DASH score and the Work and Leisure 

Modules were not normally distributed.  This caused analysis to be done by creating a 
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dichotomous value rather than analyzing the outcomes in a continuous manner, however 

this which, in effect, made the outcome easier for the reader to comprehend.  

Alternatively transformations of the outcome or non-parametric analysis approaches 

could have been employed.  Please see Appendix H: Distribution of DASH Scores at 

Three Time Periods.  

Solutions for Future Study 

The major solution for these issues will be to have a large sample size.  This will 

be achieved by having a longer study period, considering the enlistment of other centers 

and having the research nurse enroll subjects in the Emergency Department and offer 

scheduled appointments for the call backs. 

This pilot study provides the critical information which is needed to plan the 

sample size of a larger more informative study.  The study identifies predictive factors 

that should be a priority to investigate and for these factors it provides estimates of 

distribution and potential effect sizes that are necessary for sample size calculation.  Two 

such predictive factors which are identified as potentially important predictors of poor 

outcome are lack of rotation of arm in the ED and Work-related injury. 

Rotation of Arm 

From the pilot study, approximately 47% were unable to rotate their arm in the 

ED.  The unadjusted OR was found to be 2.5 (data not shown, adjusted for age and 

gender the OR is 2.08).  Note that since the outcome is prevalent in this study, the OR is 

not directly interpretable as RR.  Using the numbers in Table 1B in Manuscript 2, the RR 
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can be calculated to be 1.79.  In a cohort study of this factor for which the proportion of 

unexposed with the outcome is 0.29, the proportion of unexposed over exposed is 56/50 

(1.12), and the RR of 1.79, the sample size needed to have 80% power to demonstrate a 

difference (p<0.05) would be 149.   

Work Injury 

A larger sample size would be required for a variable such as “work injury” 

because of the lower prevalence of exposure (22.6% of the cohort were injured at work) 

and lower relative risk estimate (a relative risk of 1.42 was observed in the pilot study for 

“work injury”).  On the basis of these parameters and a rate of outcome in the unexposed 

of 35% and a proportion of unexposed to exposed of 82/24 (3.42), a study would require 

495 subjects (for 80% power and a significance of 0.05).   

Role of Future Study 

Future study in this domain will have several objectives. Firstly, by redoing this 

study with larger numbers, we will be able to further define prognostic features that relate 

to poor outcome at one and three months.  The larger study will also follow the subjects 

at six and twelve months which will provide even more information about the natural 

history of STIs of the shoulder.  Secondly, in the next iteration of this work, we will 

attempt to determine the final diagnosis and at what point the physicians following the 

subjects were able to make that diagnosis.  Using that information, we will create a model 

to assess whether there is any way to determine anatomical diagnosis acutely by using the 

elements of physical examination that are recorded on the study form (and possibly 
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additional imaging modalities).  It would also be valuable to investigate whether that 

knowledge of the anatomical diagnosis makes a difference to optimal care.  While 

prognostic determinants of poor outcome in shoulder STIs are being defined, it is also 

important to explore treatment options for these patients in an RCT format.  
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Chapter 7 

General Discussion 

Emergency physicians frequently see patients who have sustained acute soft tissue 

injuries of the shoulder, but to date little is known about the natural history of these 

injuries, the follow-up that the patients need or receive, the outcomes, or the prognostic 

factors that predict poor outcome.  This prospective cohort pilot study begins by 

describing the treatment, follow-up and three-month outcome of working-age, healthy 

adults who have suffered acute soft tissue injuries of the shoulder.  It is a first step in 

identifying the burden of these injuries and the need for further study.  In addition, this 

thesis examines prognostic factors that are associated with poor three-month outcome, in 

an attempt to lay the groundwork for studying methods of identifying patients at high risk 

of long-term pain and disability due to STIs of the shoulder. 

In manuscript 1, Natural History of Acute Soft Tissue Injuries of the 

Shoulder, we describe the outcome of working-age patients with no previous history of 

shoulder dysfunction who have sustained an acute STI of the shoulder.  We found that at 

one month post injury, 72.3% of patients were still experiencing significant dysfunction 

due to their injury.  At three months, that number had only decreased to 38.7%.  These 

rates were defined as people with a DASH score greater than the normative value of 10.1.  

This is significant considering little advice or follow-up is offered to patients after their 

injury and considering that many experts contemplate the diagnosis of “chronic pain 

syndrome” well before three months.  The results are consistent with results of research 
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published on shoulder dysfunction in related populations.  In patients with grade III AC 

separations, Schlegel10 found 4 out of 25 patients to have poor outcome at one year.  

Shaw9retrospectively studied a cohort of 47 persons who had sustained first or second 

degree AC injury and were evaluated in a shoulder clinic.  They found 14% of patients 

still had dysfunction at one year with the estimate at 6 months being substantially higher 

(40%).  One part humeral head fractures have been shown to have 23% “fair” or “poor” 

outcomes at one year when treated conservatively.12  In their work studying general 

“shoulder disorders”, the Dutch group from Vrije Universiteit,13, 15, 40 have repeatedly 

quoted six-month recovery of 50% and one-year recovery of 59%.  To our knowledge, 

our study is the first to document the three-month outcome of acute soft tissue injuries of 

the shoulder.  This will be valuable information to support the importance of future study 

of these injuries as they are common and are known to be associated with significant long 

term morbidity. 

In addition to general function as defined by the DASH, we performed the Work 

and Leisure Modules and found that these elements of the subjects’ lives are being 

greatly affected.  The Work Module shows that 31.3% of those who are employed fail to 

reach near-normal function at work three months post injury.  This would be expected to 

have large socio-economic implications.  This has not been demonstrated previously in 

the literature in the study of STIs of the shoulder.  Similarly, previous to this work, there 

was no information on the effect that these injuries have on the recreation of the injured 

party.  The Sports/Leisure Module of our study also demonstrates substantial impairment.  
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Of those who play a sport or instrument, 34.2% were still experiencing impairment in 

their leisure activities above the norm at three months.  

Due to the frequency of long term disability, it will be important for the 

Emergency physician to be able to identify those that are at higher risk in an effort to 

provide appropriate follow-up.   

In manuscript 2, Prognostic Factors Associated with Poor Three Month 

Outcome in Acute Soft Tissue Injuries of the Shoulder, we examined prognostic 

factors that warrant further evaluation.  When modeled and adjusted for all other factors, 

the following elements show some association with poor outcome (as determined by the 

“normative” score of 10):  advanced age, mechanism of injury, pain at one week and 

DASH score at 1 week.  If a more stringent DASH cut-off such as 2 is used, as would 

seem reasonable considering that our study population is selected for having no pre-

injury shoulder dysfunction, the model identifies ability to rotate arm (OR=3.1 (1.03-

9.75), p=0.04) and abduct arm (OR=3.03 (1.01-9.13), p=0.05) and whether the injury is 

work-related (OR=3.93 (1.03-14.95), p= 0.04) as predictors for poor three-month 

outcome.   

This identification of potential prognostic factors in the acute STIs of the shoulder 

is very important because until now, there has been no information in the literature 

studying prognostic factors for poor outcome in these injuries. 

Similar to the challenges seen in looking at Natural History in shoulder STIs, the 

only information provided in the literature is in related populations.  It was such 
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information, often examining subjects with generalized and chronic shoulder disorders, 

which guided our selection of factors to record for this research.  

Kuijpers et al performed a systematic review of 16 studies of generalized 

“shoulder disorders”.40  They found some association of age and high initial pain with 

poor outcome.  Navarro identified female gender, lack of previous active mobility and 

poor mental health as possible predictors of poor recovery in generalized shoulder 

disorders.45  More recently, the group at the Institute of Work and Health, in Toronto, 

published a prognostic study of all-comers with shoulder disability presenting to a 

physical therapist. They found that over a three-month study period, predictors for poorer 

outcome included: higher initial disability (DASH), therapist prediction of poor outcome, 

worker’s compensation claim, female gender and older age.  Finally, in the only paper 

describing a population similar to ours - those experiencing acute STIs of the shoulder - 

Sorensen46 found that the only prognostic factor that predicted their outcome, which was 

full thickness rotator cuff tears, was age over 50. 

Several points are clear.  The literature is lacking in any relevant information 

about prognostic factors for poor outcome in acute STIs of the shoulder.  While age, 

mechanism of injury, intensity of initial pain, work injury, higher initial disability and 

multiple trauma have been suggested by some as potential predictors, Kuijpers et al 
29

 

have highlighted the need for more study in the area.  Our study identifies many of the 

same factors that have been brought forth in the literature to date, adding more credence 

to their association with poor outcome.  These factors are: advanced age, mechanism of 

injury, pain at one week, DASH score at 1 week, ability to rotate and abduct arm in 
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emergency, visit with Family physician in the first week and whether or not the injury 

was work-related. 

This thesis has clearly demonstrated the significant burden caused by acute STIs 

of the shoulder.  It has also laid the ground work for further study of prognostic factors of 

poor outcome in these injuries.  It will be very important, in future research, to identify 

specific factors that will allow emergency physicians to initially recognize patients likely 

to have poor outcomes.  Further study is also required to identify effective management 

of these patients.  Once the appropriate treatment is known, and once accurate 

identification of those at high risk is achieved, healthcare providers will be able to 

institute early intensive treatment for the vulnerable population, which in turn may avoid 

the development of chronic pain syndromes post acute STI of the shoulder. 
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Table C:  Characteristics of the Subjects Considered for 

Enrolment 

 

 

Potential 

Subjects: 

Total 

(n=307) 

Enrolled 

Study 

population 

(n=117) 

Unable to 

commit or 

Refused 

(n=100) 

Unable to 

contact 

(n=49) 

No pain within 

couple days or 

denied shoulder 

injury (n=41) 

      

Mean Age (sd) 32.6 (13.1) 36.4 (13.0) 29.3 (12.4) 32.6 (14.0) 29.8 (11.4) 

Age by category n (%)      

• 16-30 152 (49.5) 42 (35.9) 63 (63.0) 26 (53.1) 21 (51.2) 

• 31-44 91 (29.6) 45 (38.5) 21 (21.0) 9 (18.4) 16 (39.0) 

• 45-65 64 (20.8) 30 (25.6) 16 (16.0) 14 (28.6) 4 (9.8) 

• Missing  0 0 0 0 

Gender (%)      

• Male 195 (63.5) 71 (60.7) 73 (73.0) 30 (61.2) 21 (51.2) 

• Female 112 (36.5) 46 (39.3) 27 (27.0) 19 (38.8) 20 (48.8) 

• Missing  0 0 0 0 0 

Injured at work n (%)      

• Yes 53 (17.3) 28 (23.9) 11 (11.0) 6 (12.2) 8 (19.5) 

• No 254 (82.7) 89 (76.1) 89 (89.0) 43 (87.8) 33 (80.5) 

Discharge Diag. n (%)      

• AC separation/sprain 100 (32.6) 37 (31.9) 30 (30.0) 24 (49.0) 9 (22.0) 

• STI shoulder 127 (41.4) 38 (32.8) 47 (47.0) 17 (34.7) 25 (61.0) 

• Rotator cuff injury 79 (25.7) 41 (35.3) 23 (23.0) 8 (16.3) 7 (17.1) 

• Missing values 1 1 0 0 0 

Mech. of Injury n (%)      

• Fall 68 (22.1) 29 (25.7) 14 (14.3) 13 (28.3) 12 (30.8) 

• Lifting/pulling 50 (16.3) 24 (21.4) 18 (18.4) 3 (6.5) 5 (12.8) 

• Sports 128 (41.7) 39 (34.5) 53 (54.1) 22 (47.8) 14 (35.9) 

• MVC 50 (16.3) 21 (18.6) 13 (13.3) 8 (17.4) 8 (20.5) 

• Missing values 11 4 2 3 2 
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Appendix A 

Normal Anatomy of the Shoulder and the Acromioclavicular  

(AC) Joint 

Normal Anatomy of the Shoulder  

(From: Carpenter JL, Emond M, Brison RJ. Shoulder injuries. In: Rowe BH, ed. 

Evidence-Based Emergency Medicine. 1st ed. Wiley-Blackwell, BMJ Books; 2008: p 

351.) 

 

 

Anterior View 
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Posterior View   

 

Normal Anatomy of the AC Joint and Ligaments 

(From: Carpenter JL, Emond M, Brison RJ. Shoulder injuries. In: Rowe BH, ed. 

Evidence-Based Emergency Medicine. 1st ed. Wiley-Blackwell, BMJ Books; 2008: p 

352.) 
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Appendix B 

Letter to Potential Subjects 

 
 To:  
We are conducting a research study entitled: “Acute Soft Tissue Injuries of the Shoulder: A 

Prospective Cohort Study of Outcome and Prognostic Factors” that examines the disability 

associated with shoulder injuries. As part of this study we would appreciate the opportunity to 
contact you about your injury that was recently treated at HDH/KGH.  

Shoulder injuries are very commonly seen in the Emergency Department. Yet, our understanding 

of how patients are able to conduct their daily activities in the weeks following their injury is not 
well understood. Therefore, I am interested in learning more about how patients manage their 

daily activities after a shoulder injury and to increase our knowledge of soft tissue injuries of the 

shoulder. By learning more about the length and quality of recovery after a shoulder injury we 

may be able to improve the care we deliver in the emergency department.  
We will phone you in the days ahead and ask for your participation in this study by helping us 

with a series of interviews. Following our initial interview with you, we would call you again a 

maximum of three times over the next year. The first telephone interview will take approximately 
15 minutes and the nurse will ask you questions about how you are doing. The following 

telephone interviews will be shorter and you will have the opportunity to complete the follow-up 

questionnaires in writing, if you prefer. We will also ask for your permission to access your 
medical record for additional information related to your shoulder injury. All information 

collected will be kept strictly confidential and will be kept secure. Only the study personnel will 

have access to your information and your personal information will not be identifiable by anyone 

outside of our research team.  
You are under no obligation to participate and your care will not be affected if you should decide 

to not participate.  

If you have any questions or concerns you may contact myself, Dr. Jennifer Carpenter at 
Kingston General Hospital (613) 548-3232 ext. 4483 or the Emergency Medicine Department 

Head, Dr H. Michael O’Connor, at ext 4515.  

If you have any concerns about your rights as a research subject, you may contact Dr. Albert 

Clark, Chair, Research Ethics Board, Queen’s University at (613) 533-6081.  
Thank you for your consideration of this study.  

Dr. Jennifer Carpenter  

Principal Investigator 
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Appendix C 

Study Questionnaire and Chart Abstraction Data 

FROM THE CHART/INJURY DATABASE 

Chart# 

Name: 

Age: 

Date of injury: 

Date of presentation: 

Phone Number: 

Discharge Diagnosis on the chart: 

Management suggested on the chart: 

� Ice  

� Heat  

� Immobilization 

� Range of motion exercises 

� NSAIDS 

� Narcotic pain meds 

� Steroid injection 

� Oral steroids 

� Other  

 

Suggested follow-up: 

� PRN 

� Family doctor 

� Physiotherapy 

� Massage Therapy 

� Chiropractor 

� Ortho 

� Other 

Was there another injury severe or more severe than the shoulder injury?  Yes   No 

 

FROM THE PATIENT: 

 

Prior to this injury, have you had pain in this shoulder in the past 4 weeks?   
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No  Yes…if yes exclude 

What is your occupation?: Yes  No 

Did the injury happen at work?  Yes  No 

What was the mechanism of injury?: 

� Fall from a distance less than own height 

� Fall from more than a person’s height but less than one flight of stairs 

� Fall from more than one flight of stairs 

� Contact sports 

� Sport activities involving speed 

� Fight/assault 

� Motor vehicle collision 

� Other: __________________________________________ 

Prior to this injury, how many times a week did you exercise? 

� None 

� Once/week 

� Twice/week 

� Three/per week 

� More than three 

 

How long do you expect your pain or disability to last? 

� Less than one week 

� 1-2 weeks 

� 3-4 weeks 

� 1-2 months 

� 2-3 months 

� Greater than 3 months  

 

On a scale of 1 to 10, how severe is your pain now?  1  2  3  4  5  6  7  8  9  10 

How much do you feel your life is being affected by this injury at present? 

 1  2  3  4  5  6  7  8  9  10 

What do you recall the doctor in emergency suggesting you do: 

� Ice  

� Heat  

� Immobilization 

� Range of motion exercises 

� NSAIDS 

� Narcotic pain meds 

� Steroid injection 

� Oral steroids 

� Other 

Who do you recall the doctor in emergency telling you to follow-up with?: 
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� PRN 

� Family doctor 

� Physiotherapy 

� Massage Therapy 

� Chiropractor 

� Ortho 

� Other 

 

Which of the following did you do?: 

� Ice  

� Heat  

� Immobilization 

� Range of motion exercises 

� NSAIDS 

� Narcotic pain meds 

� Steroid injection 

� Oral steroids 

� Other 

  

 

Who did you follow-up with?: 

� PRN 

� Family doctor 

� Physiotherapy 

� Massage Therapy 

� Chiropractor 

� Ortho 

� Other: _________________________________ 
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Work Module (from DASH) 

 

Have you been to work in the past week?  Yes   No 

Are you doing your regular hours?  Yes   No  - 

 

 

 

 

Leisure Module (from DASH) 
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Appendix D 

Abbreviated Questionnaire 

Soft Tissue Injuries of the Shoulder 

Periodic Questionnaire One Month 

 

Name:  

 

1. How much longer do you expect your pain or disability to last? (Tick one) 

 

� Less than one week 

� 1 to 2 weeks 

� 3 to 4 weeks 

� >4 weeks to 2 months 

� >2 months to 3 months 

� >3 months 
 

2. On a scale of 1 to 10, how severe is your pain now? (Circle) 

 

1 2 3 4 5 6 7 8 9 10 

7.1.1 Low 7.1.1.1.1  High 

 

3. How much do you feel your life is being affected by this injury at present? 

(Circle) 

 

1 2 3 4 5 6 7 8 9 10 

Not much  
7.2             A great 

deal 
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4.Since we last contacted you, which of the 

following did you do to treat your injury? 

(Tick all that apply) 

5. Who did you follow up with since we last 

contacted you? (Tick all that apply) 

 

  

� Ice  � Family doctor 
� Heat  � Physiotherapist 
� Immobilization � Massage Therapist 
� Range of motion exercises � Chiropractor 
� NSAIDS, e.g. Ibuprofen � Orthopaedic surgeon 
� Acetaminophen* � Other 
� Opioid pain medications** Specify other: 

� Steroid injection/s 
� Oral steroids, e.g., Prednisone 

_________________________ 

� Other 
Specify other: 

_________________________ 

 

*E.g., Tylenol regular or extra strength… 

**E.g., Tylenol 2,3 or 4, Percocet, Oxycodone, Morphine, Demerol, Hydromorphone… 

7.2.1.1.1.1.1 The DASH Outcome Measure 

 

This questionnaire asks about your symptoms as well as your ability to perform 

certain activities. Please answer EVERY QUESTION, based on your condition IN 

THE PAST WEEK, by circling the appropriate number. If you did not have the 

opportunity to perform an activity in the past week, please make your best 

estimate of which response would be the most accurate. 

 

Please rate your ability to do the following activities in the past week by circling 

the number below the appropriate response: 
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The following questions ask about the impact of your shoulder problem on your 

ability to work (including homemaking if that is your main work role): 

 

 

 

The following questions relate to the impact of your shoulder problem on playing your musical 

instrument or sport or both.  If you play more than one sport or instrument (or play both), please 

answer with respect to the instrument/sport that is most important to you. 
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Appendix E 

Canadian Hospitals Injury Reporting and Prevention Program 

(CHIRPP) Form 
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Appendix F 

Emergency Department Treating Physician Form 
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Appendix G 

Disabilities of the Arm and Shoulder (DASH) Outcome 

Measure 
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Appendix H 

Distribution of the DASH Outcome Measure at Three Time 

Periods 

DASH at One Week 
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DASH at One Month 

 

DASH at Three Months 
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Appendix I 

List of Selected Studies and the Evidence Presented in Them 

Section  Author/Year/Title Study type Number enrolled Results 

Burden of 

shoulder 

disorders 

    

 Shaw, 

Acromioclavicular 

joint sprains: the 

post-injury 

recovery interval, 

2003 

Retrospective 

cohort 

47 patients with 1
st
 or 

2
nd

 degree AC 

injuries 

14% residual pain at 1 yr.  

40% at 6 months 

 Schlegel, A 

prospective 

evaluation of 

untreated acute 

grade III 

acromioclavicular 

separations, 2001 

Prospective 

cohort 

25 patients 4 had poor outcome at 1 yr 

 Mkandawire, 

Musculoskeletal 

recovery 5 years 

after severe injury: 

long term problems 

are common, 2002 

Prospective 

cohort 

158 patients with 

multiple trauma 

including shoulder 

pain 

45% pain and 48%  shoulder-

related disability at 5 years 

 Koval, Functional 

outcome after 

minimally 

displaced fractures 

of the proximal part 

Prospective 

cohort 

104 patients with one 

part humeral head 

fractures 

23% fair-to-poor outcome at 

one year 
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of the humerus, 

1997 

 Van der Heijden, 

Shoulder disorders: 

a state-of-the-art 

review, 1999 

Prospective 

cohort 

  346 patients visiting 

FD for the first time 

with chronic shoulder 

disorders 

50% recovery at 6 months, 

59% recovery at one year 

Evidence 

for 

modalities 

    

 Bergman, 

Manipulative 

therapy in addition 

to usual medical 

care for patients 

with shoulder 

dysfunction and 

pain: a randomized, 

controlled trial, 

2004 

RCT 150 patients with 

shoulder dysfunction 

randomized to 

manipulative therapy 

or usual care  

43% of the intervention group 

and 21% of the control group 

reported full recovery 

 Ludewig, Effects of 

a home exercise 

programme on 

shoulder pain and 

functional status in 

construction 

workers, 2003 

Randomized 

non-blinded 

67 construction 

workers randomized 

to instruction in home 

exercise vs. no 

intervention  

19% improvement in SDQ 

outcome score for 

intervention compared to no 

improvement in controls 

 Winters, 

Comparison of 

physiotherapy, 

manipulation, and 

corticosteroid 

Randomized 

single blinded 

172 patients with 

shoulder complaints, 

divided into two 

groups: shoulder 

girdle group (n = 58) 

Synovial group: shortest 

duration of symptoms in 

steroid injection group.  

Shoulder girdle group: 

duration shorter in 
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injection for 

treating shoulder 

complaints in 

general practice: 

randomized, single 

blind study, 1997 

and a synovial group 

(n = 114) each group 

randomized to 

manipulation, physio 

and steroids in 

patients 

manipulation group compared 

to physio 

 Green, 

Physiotherapy 

interventions for 

shoulder pain, 2007 

Systematic 

review 

Twenty six trials met 

inclusion criteria 

small sample sizes, variable 

methodological quality and 

heterogeneity of population 

studied, physiotherapy 

intervention employed and 

length of follow up of 

randomized controlled trials 

of physiotherapy 

interventions results in little 

overall evidence to guide 

treatment 

 Desmeules,  

Therapeutic 

exercise and 

orthopedic manual 

therapy for 

impingement 

syndrome: a 

systematic review, 

2003 

Systematic 

review 

Therapeutic exercise 

and orthopaedic 

manual therapy in 

patients with 

impingement 

Seven trials met our inclusion 

criteria.  Four studies showed 

some benefit of physio 

 Ejnisman, 

Interventions for 

tears of the rotator 

cuff in adults, 2008 

Systematic 

review 

Eight trials involving 

455 people with 

rotator cuff tears 

No evidence, no uniform way 

of defining rotator cuff tear 

 Ainsworth, Systematic 10 studies met 10 studies met inclusion. 
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Exercise therapy 

for the conservative 

management of full 

thickness tears of 

the rotator cuff: a 

systematic review, 

2007 

review inclusion: eight were 

observational case 

series and two were 

single case studies 

looking at exercise 

therapy for full 

thickness tears of 

rotator cuff 

Unable to combine due to 

heterogeneity but most 

showed some improvement in 

scores with exercise therapy 

 Handoll, 

Interventions for 

treating proximal 

humeral fractures 

in adults, 2002 

Systematic 

review 

12 RCTs looking for 

scientific evidence 

supporting various 

methods used for 

treating proximal 

humeral fractures 

Studies were small and 

heterogeneous and therefore 

could not be combined.  

Could not draw strong 

conclusions but there is 

suggesting that early physical 

therapy may benefit some. 

 Sarig-Bahat, 

Evidence for 

exercise therapy in 

mechanical neck 

disorders, 2003 

Systematic 

review 

Sixteen trials 

examining 

effectiveness of 

exercise methods in 

mechanical neck 

disorders were 

included: nine 

randomized 

controlled trials 

(RCTs) and seven 

randomized 

comparative trials 

(CTs) 

Moderate evidence was found 

to support early mobilizing 

exercises in acute whiplash 

patients 

 Schnabel, 

Randomized, 

controlled outcome 

RCT 200 patients.  97 were 

randomly assigned to 

a collar therapy 

The mean VAS pain rating 

and disability scores (which 

were the same at baseline) 



 

  128 

study of active 

mobilization 

compared with 

collar therapy for 

whiplash injury, 

2004  

group, and 103 to the 

exercise group, 

treated by a 

physiotherapist 

showed a significant 

difference at 6 weeks (collar 

group 1.60/1.56 and exercise 

1.04 /0.92  

 Brison, A 

randomized 

controlled trial of 

an educational 

intervention to 

prevent the chronic 

pain of whiplash 

associated 

disorders following 

rear-end motor 

vehicle collisions, 

2005 

RCT Intervention (exercise 

video) (n = 206) and 

control (usual care) 

(n = 199) groups 

were similar at 

baseline and were 

followed to assess the 

6 week outcome of 

whiplash injuries 

At 24 weeks, the proportion 

of subjects with persistent 

WAD symptoms in the 

intervention group was 7.9% 

(95% CI, -2.0, 17.8) lower 

than the control group 

 Richardson, 

Randomized 

controlled trial and 

cost consequences 

study comparing 

initial 

physiotherapy 

assessment and 

management with 

routine practice for 

selected patients in 

an accident and 

emergency 

Randomized  766 patients 

randomized to initial 

assessment in 

emergency by physio 

Those initially assessed by 

physio had 41 days to return 

to normal activity compared 

to 28 in usual care group 
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department of an 

acute hospital, 

2005  

 Cheng, 

Randomized 

controlled trial of 

workplace-based 

rehabilitation for 

work-related 

rotator cuff 

disorder, 2007 

Randomized 103 patients 

randomized to 

workplace vs. home 

based rehabilitation 

At 4 weeks, 71% of 

workplace had returned to 

work compared to 37% 

 Van der Windt, The 

efficacy of non-

steroidal anti-

inflammatory drugs 

(NSAIDS) for 

shoulder 

complaints. A 

systematic review, 

1995 

Systematic 

review 

Nineteen randomized 

clinical trials met the 

selection criteria and 

were included in this 

review looking at 

efficacy of NSAIDS 

in shoulder 

complaints.  Only 5 

studies had 

methodological 

score>50/100.   

the highest scores studies 

showed superior short-term 

outcomes in NSAIDS vs. 

placebo 

 Buchbinder, 

Corticosteroid 

injections for 

shoulder pain, 2007 

Systematic 

review 

26 Randomized and 

pseudo-randomized 

trials met inclusion 

criteria.   

Small sample sizes, variable 

methodological quality and 

heterogeneity means that 

there is little overall evidence 

to guide treatment. 

Subacromial corticosteroid 

injection for rotator cuff 

disease and intra-articular 

injection for adhesive 
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capsulitis may be beneficial 

although their effect may be 

small and not well-

maintained 

 Barfield, 

Arthroscopic 

versus open 

acromioplasty: a 

systematic review, 

2007 

Systematic 

review 

four Level I and one 

Level II randomized 

controlled 

prospective studies of 

four patient cohorts 

could not find appreciable 

differences between 

arthroscopic and open 

acromioplasty 

 Feng, Prognostic 

indicators for 

outcome following 

rotator cuff tear 

repair, 2003 

Retrospective 

cohort 

retrospective 

evaluation of records 

on 1120 shoulders 

(1067 patients) with 

rotator cuff tear 

treated by surgery 

examining prognostic 

factors 

Ageing was found to be the 

major factor in progressive 

degeneration of the rotator 

cuff 

 Vad, Negative 

prognostic factors 

in managing 

massive rotator cuff 

tears, 2002 

Retrospective 

nonrandomized 

study 

Patients who were 

treated for massive 

rotator cuff tears 

were evaluated for an 

average of 3.2 years 

post treatment. There 

were 58 females and 

50 males, with a 

mean age of 61.3 

years 

Group 1 (conservative 

nonsurgical management) had 

65% excellent or good 

outcomes, Group 2 

(arthroscopic debridement) 

had 81%, and Group 3 

(primary repair of the rotator 

cuff) had 86%. 

 Bartolozzi, 

Determinants of 

outcome in the 

Retrospective 

chart review 

136 patients with 

impingement 

syndrome and rotator 

Patient characteristics and 

prognostic factors that were 

associated with an 
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treatment of rotator 

cuff disease, 1994 

cuff disease who 

were treated non-

operatively from 

1987 to 1991  

unfavorable clinical outcome: 

rotator cuff tear > 1 cm2, 

history of pre-treatment 

clinical symptoms for > 1-

year duration, and significant 

functional impairment at 

initial presentation 

 Harkness, 

Mechanical and 

psychosocial 

factors predict new 

onset shoulder 

pain: a prospective 

cohort study of 

newly employed 

workers, 2003 

Prospective 

cohort 

1081 subjects from 

12 diverse 

occupational settings. 

803 (74%) subjects 

were free from 

shoulder pain at 

baseline. Of those, 

638 (79%) responded 

at 12 months and 476 

(88%) at 24 months 

New onset shoulder pain was 

reported by 93 (15%) at 12 

months and 73 (15%) 

subjects at 24 months.  In 

multivariate analysis, lifting 

heavy weights with one or 

two hands, pushing or pulling 

heavy weights, working with 

hands above shoulder level, 

and monotonous work were 

independently associated with 

new onset shoulder pain. 

 Kuijpers, 2004 Systematic 

review 

They identified 16 

studies focusing on 

the prognosis of 

shoulder disorders. 

Six of these were 

considered to be of 

relatively 'high 

quality'.  

Due to heterogeneity, did not 

pool statistics but used a best-

evidence synthesis. There is 

strong evidence that high pain 

intensity and middle age (45-

54) are associated with poor 

outcome. There is moderate 

evidence that a long duration 

of complaints, and high 

disability score at baseline 

predict a poorer outcome in 

primary care 

 


