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ABSTRACT 

 

PHYSICAL THERAPY CONSIDERATIONS IN THE MANAGEMENT OF 
INDIVIDUALS WITH NON-ARTHRITIC SOURCES OF HIP AND SHOULDER 
SYMPTOMS: EXAMINATION SEQUENCE, TREATMENT, AND POTENTIAL 

BARRIERS TO THE RESTORATION OF FUNCTION 

by 

Brian Michael Venglar  

 

Advisor: Melodie Kondratek PT, DScPT, OMPT 

 

Musculoskeletal conditions are a common reason that patients seek a referral to 

physical therapy. The hip and shoulder have anatomical similarities and are prone to 

comparable pathologies. The increased mobility of the hip in the presence of hip 

dysplasia, increases the anatomical similarities between these 2 joints, and enhances the 

comparisons that can be made. The examination sequence in individuals with 

musculoskeletal pain is multifaceted with information obtained through a physical 

examination and/or the utilization of standardized outcome measures. When performing 

the physical exam, it can be difficult to differentiate between the potential sources of 

symptoms when the joints are anatomically adjacent to the spine. Symptom localization 

(SL) can be used to help determine the region, spinal segment, and/or structure(s) 

responsible for the source of symptoms. Regional testing is used to rule out the influence 

one joint has on the other when two adjacent joints could be responsible for causing 

symptoms. The proximity of the hip and the shoulder to the spine make this line of 

testing important to rule out the possibility of referred pain and/or neurogenic diagnosis. 
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Once the region has been determined, structural localization can be used to identify the 

structure(s) contributing to symptoms.  

Another component of the physical therapy examination includes the use of 

outcome measures. For the purpose of this dissertation, I am dividing these outcome 

measures into two categories, functional and psychosocial. The functional questionnaires 

are used to help identify symptom characteristics, functional tasks, and activities that can 

be addressed during a course of therapy. Many of the common functional outcome 

measures used for the assessment of pathologies related to the upper and lower 

extremities, focus primarily on the ability to perform a task but give little to no 

consideration of the other factors that may be influencing performance such as 

psychosocial factors of depression, anxiety, stress, and/or fear-avoidance behaviors. The 

subsequent chapters of this dissertation will focus on two components of the examination 

process. First, symptom localization, the examination strategy utilized to differentiate 

between adjacent body regions to determine the source of symptoms and the sequencing 

of treatment in a patient with anterior shoulder pain.  The second strategy is the use of 

outcome measures, these are used to investigate psychosocial impairments, using the Fear 

Avoidance Belief Questionnaire (FABQ), and the Depression Anxiety and Stress Scale 

(DASS-21) on an individual’s function as measured through the International Hip 

Outcome Tool (iHOT) in individuals with hip dysplasia. 
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CHAPTER ONE 

OVERVIEW 

1.1 BACKGROUND 

Physical therapy is a health care service routinely used to conservatively manage 

a variety of neurological and musculoskeletal conditions.1 Musculoskeletal disorders can 

be defined as a condition that causes pain or damage resulting in changes in the joint, 

ligaments, and/or surrounding muscles. The shoulder and hip rank among the most 

affected joints that patients seek medical care for.2,3 Although the shoulder and hip joints 

are regionally separated in the body, they have anatomical similarities that pre-dispose 

them to having comparable pathologies. Some of the common causes of pain include 

joint pathologies, tears of the labrum, inflammation or trauma to the soft tissue, and/or 

referral from the spine. It is pertinent that the physical therapist uses a systematic 

approach to not only determine the source of symptoms but comprehensive methods to 

understand the role of physical and psychosocial impairments on a person's function.  

1.2 ANATOMY 

The shoulder [FIGURE 1] is a triaxial ball and socket joint consisting of a 

convex humeral head that articulates with a shallow, concave glenoid fossa.4–6 The 

glenohumeral joint works in combination with the acromioclavicular, sternoclavicular, 

and scapulothoracic joints to allow for motion in the sagittal, frontal, and transverse 

planes.5 It relies heavily on the labrum to add to stability of the joint, by deepening the 

concavity of the glenoid fossa.7 The shoulder joint relies on dynamic and static stability 

from the surrounding ligaments and the rotator cuff.5  
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The hip [FIGURE 2] is a triaxial ball and socket joint.4 The articulation is 

comprised of a large spherical convex head of the femur, and a portion of the ilium, 

ischium, and pubis to form the concave acetabulum. It is an inherently deep and stable 

joint unless impacted by pathology.8 The hip is further stabilized by ligaments, a labrum, 

and surrounding musculature. Changes in joint structure due to congenital anomalies 

and/or underlying pathology will result in varying degrees of stability. When a shallow 

acetabulum is observed with conditions such as hip dysplasia, there is increased mobility, 

while stability may be compromised.8 The opposite is true when there is increased bony 

coverage in conditions like femoral acetabular impingement (pincer-type) or 

osteoarthritis.5   

FIGURE 1: The Shoulder Joint 

Standard License Adobe Stock # 326606072 

FIGURE 2: The Hip Joint 

Standard License Adobe Stock # 162564282 
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1.3 PATHOLOGY/PAIN-GENERAL  

As a result of their similarities in structure, there are common pathologies that 

may impact both joints.  These disorders can either affect the joint itself, the labrum, 

ligaments, and/or the surrounding musculature. Pain in the shoulder and hip can arise 

from pathologies impacting the joints themselves or they can be referred from the spine. 

[FIGURE 3 and FIGURE 4].  

1.3.1 PATHOLOGY-INSTABILITY 

Pathologies that impact both the shoulder and hip joints can be caused by 

anatomical variations in the shape of either the convex or concave joint partner, resulting 

in instability. The anatomical structure of the shoulder joint yields the greatest amount of 

range of motion. However, when alterations in the shape and surface area of the glenoid 

fossa exist, instability can occur. There are many potential sources of glenohumeral 

instability, including congenital abnormality, trauma from a fall, a direct blow to the 

shoulder, or degenerative changes over time.9 

Hip dysplasia is defined as an incongruency of the acetabulum in relationship to 

the femoral head. This may be due to changes in the shape or size of either the femoral 

head or acetabulum, due to trauma, and/or congenital deformities. These scenarios result 

in decreased congruency and stability of the joint.10,11 

When instability is present in either the shoulder or the hip, there can be increased 

wear and tear of the joint, stress/strain on the labrum, and/or other extraarticular 

structures. In addition to soft tissue changes, this instability may result in early 

degenerative changes such as arthritis, precipitating the need for a joint replacement.11–13  
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1.3.2 PATHOLOGY-IMPINGEMENT  

Impingement, another common joint pathology occurs where there is increased 

bone growth resulting in entrapment of soft tissue. In the shoulder, impingement 

commonly occurs where there is abnormal shape of the acromion or bone spurs on the 

undersurface of the subacromial arch, resulting in entrapment of the supraspinatus during 

overhead flexion.14,15 

In the hip, bony overgrowth occurs on the acetabular rim (pincer) or on the neck 

of the femur (cam). These bony changes near the joint can lead to pain and limitations 

with range of motion. Lastly, if these pathologies are left untreated, they can lead to 

osteoarthritis or changes in the joint surface.12,16,17 

1.3.3 PATHOLOGY-LABRUM 

In both the shoulder and the hip, a labrum is present to deepen the concavity of 

these triaxial synovial joints. The labrum is defined as a dense ring of cartilaginous tissue 

that runs continuously around the borders of the acetabulum and the glenoid fossa.5,9 If 

underlying instability exists, then increased stress and strain is placed on labral tissue. 

Tears of this structure tend to occur in the young athletic population resulting in 

decreased stability and abnormal movement patterns of the joint. Hypertrophy of the 

surrounding soft tissue may also accompany these changes to provide stability that is 

compromised by a shallow joint surface and tears in the labrum.18 As a person ages, 

degenerative changes and fraying of the labrum may occur further decreasing the 

integrity and inherent stability of the structure.19 
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1.3.4 PATHOLOGY-CONTRACTILE 

 Changes in muscle function and structure occur in response to posture, underlying 

pathology, and/or overuse.20 In the shoulder, the rotator cuff aids in dynamically 

stabilizing the shoulder while maintaining the humeral head in an optimal position in 

relation to the glenoid fossa.5 In the hip, the deep internal and external rotators, and 

gluteal muscle groups work together to stabilize the hip.11 

Changes in the joint and labrum will place different forces on the stabilizers of 

both the hip and shoulder.20 In the shoulder, there may be weakness of the rotator cuff due 

to poor posture, and/or tightness in the upper quadrant.  

In the presence of hip dysplasia, muscle recruitment patterns may change. There 

is increased use of hip flexors, and decreased volume and strength of the gluteal muscle 

group.21–23 There can also be inflammation in structures near the musculature that results 

in bursitis, or inflammation of the fluid filled sac. When the bursa is healthy and showing 

no signs of inflammation, it will decrease friction and allow for improved movement of 

the tissues. In the presence of pathology, the structure and function of tendon and muscle 

may change over time.  

1.3.5 PATHOLOGY-REFERRED SPINAL PAIN 

As with many structures within the body, pain that originates in one area may be 

referred to a location away from the source of symptoms. The cervical spine can refer 

pain down the anterior lateral shoulder and into the forearm, wrist, and hand. Depending 

on the level of nerve root compression there may also be changes in strength, sensation, 

and reflexes. A similar pathology can occur in the hip but from the lumbar spine. This is 
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known as radiculitis or radiculopathy.4 With both radiculitis and radiculopathy, changes in 

nerve tension may also exist.  

FIGURE 3: Cervical Radiculitis/Radiculopathy 

Standard License Adobe Stock #  507207941 

 

FIGURE 4: Lumbar Radiculitis/Radiculopathy 

Standard License Adobe Stock # 584221923 
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1.4 OUTCOME MEASURES  

The biopsychosocial model was first described by George Engel in the 1970’s, 

stating that a person’s medical diagnosis/condition cannot be described by the pathology 

alone (biomedical model) but rather the influence of psychological and social domains 

[FIGURE 5].24 The biopsychosocial model was improved upon and served as the basis 

for The International Classification of Functioning, Disability and Health model (ICF), 

that was developed to define and organize information on a person’s disability and their 

function.26  This model [FIGURE 6] looks at the interplay of personal and environmental 

factors on a person’s health condition on a variety of different domains (body structure 

and function, activities, and participation).25 When considering the models that have been 

used in the delivery of healthcare services, the practitioner needs to consider that the 

source of the symptoms may not all be defined by a biological process but there are many 

factors that can influence a person’s condition. Consideration should be made when 

developing a treatment plan that pain can have an influence on body structure and 

function, activities, and participation with the environment. To gain an understanding of a 

person’s previous and current functional status a variety of examination measures are 

used. These can range from patient centered interviews to physical performance of 

functional tasks. One way to objectively capture information on a person’s current 

functional status is through the utilization of a functional outcome measures (FOM).  

Many of the common functional outcome measures used for the assessment of 

pathologies related to the upper and lower extremities focus primarily on the ability to 

perform a task but give little to no consideration of the other psychosocial variables that 

may influence performance such as depression, anxiety, stress, and/or fear-avoidance 
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behaviors. Some tests such as the International Hip Outcome Tool (iHOT) have subscales 

but only ask 4 questions on this topic.26 This may not encompass all the potential deficits; 

a combination of tools may more effectively capture the clinical picture of the individual.  

1.5 PHYSICAL THERAPY EXAMINATION PROCESS 

With increasing prevalence of direct access across the United States and 

becoming more common internationally, patients may report to therapy without a 

screening by a medical doctor or inadequate imaging.27,28 As a result, the physical 

therapist must interpret medical history and subjective complaints, scores on outcome 

measures, and presentation on the physical exam to arrive at an appropriate diagnosis.28 

A physical examination is pertinent to understanding the primary complaint and the 

influence that remote regions may have on the symptoms.29 When conducting the 

examination, a comprehensive and systematic approach can be utilized to manage the 

volume of information being obtained from both the subjective and objective 

components. One such examination strategy is called symptom localization (SL). SL is a 

systematic testing sequence to determine the region, structure, and/or source of 

symptoms. Regional localization is used when joints that are anatomically adjacent to one 

another could be the contributing to the symptoms. The proximity of the hip and the 

shoulder to the spine, make this line of testing extremely important to rule out the 

possibility of referred pain, and/or neurogenic diagnosis. Different symptom localization 

techniques may be utilized to determine if compression (load) or traction (unloading) 

changes the symptoms.30 Once the region has been determined, the discerning therapist 

must determine the spinal segment or structures causing symptoms. Further confirmation 

testing can then be applied such as strength testing (break or myotomal), joint play 
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(hypomobility vs hypermobility), muscle play, neurological screening (myotomes, 

dermatomes, reflexes, and nerve tension), and range of motion.  

1.6 TREATMENT 

 Treatment for pathologies of the hip and shoulder may be addressed both 

conservatively and surgically. Once the source of the symptoms has been identified, a 

treatment plan to address these impairments can be established. Treatment commonly 

addresses muscle, joint, nerve, or neuromuscular impairments. In some instances, 

psychosocial factors such as fear avoidance, depression, anxiety, and/or stress must be 

addressed. Both physical and psychosocial impairments serve as barriers to restoring 

function and performance.  

The subsequent chapters of this dissertation will focus on components of the 

physical therapy exam, including the application and use of symptom localization and 

outcome measures. An in-context example of symptom localization is included in chapter 

3, highlighting the sequence used to differentiate between adjacent body regions (cervical 

vs shoulder) to determine the source of symptoms, allowing for a targeted treatment 

approach. In both studies, outcome measures were used to evaluate the functional and 

psychosocial status of an individual. In chapter 4, the study highlights the need to 

consider the role that fear avoidance, depression, anxiety, and stress play on the return of 

function.   
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CHAPTER TWO 

RELEVANT LITERATURE 

2.1 PROBLEM AND PURPOSE 

There are many anatomical and pathological similarities in the hip and shoulder 

joints. When pathology is present, it may impact muscle performance, strength, function, 

and contribute to symptoms. It is important to consider not only the functional return to 

activity but also the psychosocial characteristics that may further impact their return of 

function.  

2.2 MODELS OF ILLNESS AND OUTCOME MEASURES  

The biopsychosocial model was first described by George Engel in the 1970’s, 

stating that a person’s medical diagnosis/condition cannot be described by the pathology 

alone (biomedical model) but rather the influence of psychological and social domains.24 

   FIGURE 5: Biopsychosocial Model24 

 

THE BIOPSYCHOSOCIAL MODEL OF MENTAL HEALTH31 

 The biopsychosocial model was improved upon and served as the basis for The 

International Classification of Functioning, Disability and Health model (ICF), that was 
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developed to define and organize information on a person’s disability and their function. 

25 This model looks at the interplay of personal and environmental factors on a person’s 

health condition on a variety of different domains (body structure and function, activities, 

and participation). When considering the models that have been used in the delivery of 

healthcare services, the practitioner needs to consider that the source of the symptoms 

may not all be defined by a biological process but there are many factors that can 

influence a person’s condition. Consideration should be made when developing a 

treatment plan that pain can have an influence on body structure and function, activities, 

and participation with the environment.  

FIGURE 6: International Classification of Functioning (ICF), Disability and Health 

Model25  

 

Capturing all this information may be difficult to ascertain through a physical 

examination and outcome measures may be used to gain further insight into a patient’s 

function but also some of the psychosocial components of their condition. Two of the 

commonly used outcome measures for the shoulder are the Upper Extremity Functional 
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Scale (UEFS) and the quick Disabilities of the Arm Shoulder and Hand (qDASH). The 

UEFS is a 20-question survey that has been found to be valid and reliable in measuring 

functional change in individuals who have upper extremity (UE) pain. The survey that 

asks a variety of questions on a patient’s ability to perform functional tasks that range 

from self-care related activities to sport.32 

The quick Disabilities of the Arm Shoulder and Hand (qDASH) is an 11-item 

questionnaire that asks about functional performance and has two optional subsections on 

work and sport. It has been found to be valid, reliable, and responsive to change in 

patients in both a clinical and research settings.33  

The iHOT, a functional outcome measure, has well established reliability, validity, 

and is responsive to change in a population of individuals with hip pain. This 

questionnaire is divided into 4 subsections: symptoms and functional limitations, sports 

and recreational activities, job related concerns, and social, emotional and lifestyle 

concerns. Respondents are asked to place a dash on a line that ranges from 0-100, with 0 

indicating no difficulty with the activity and 100 being able to perform.34   

The Patient Specific Functional Scale (PSFS) is an outcome measure that can be 

used in individuals regardless of the underlying pathology. The participant highlights 

meaningful functional tasks that are not included in other more rigid functional outcome 

measures. A systematic review conducted in 2022, showed that the PSFS is easy to 

administer and can be used with individuals who have a variety of musculoskeletal 

conditions.35 It has been shown to have good reliability (0.83-0.89) and is sensitive to 

change (SEM of 0.63-0.9) in a variety of musculoskeletal conditions.36,37 A limitation of 
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the PSFS is that it has limited content validity, likely a result of the patients’ own 

selection for functional impairments. 38   

The Fear Avoidance Belief Questionnaire (FABQ) and Depression Anxiety and 

Stress Scale (DASS-21) are two outcome measures that are more commonly used in the 

social sciences. They can capture information on many of the psychometric properties of 

an individual.39 The FABQ helps to provide insight on whether fear is a reason for 

avoiding certain activities. It is frequently administered to individuals who have low back 

and lower extremity pathologies.40 It has been shown to be a reliable test in individuals 

who have low back and neck pain. There is limited evidence on its use in individuals with 

hip dysplasia, however a study looking at the impact of fear-avoidance beliefs and 

recovery from anterior cruciate ligament (ACL) reconstruction showed that such beliefs 

had an adverse effect on functional levels.41 

The Depression Anxiety and Stress Scale (DASS-21) has been used in multiple 

studies to explore the psychological impact on function.42 The DASS-21 was also 

selected because of the stress and anxiety that may be involved since many of the 

individuals living with hip dysplasia are diagnosed at a young age and are faced with a 

major corrective surgery in late adolescence or early adulthood.43  There are many 

instances where these individuals have had to modify or change participation in sports or 

activities due to the new diagnosis.  In addition to the selection and use of outcome 

measures, consideration must also be made on the sequence and structure of the physical 

examination.   
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2.3 SYMPTOM LOCALIZATION 

The presence of pain is one of the main reasons why patients seek medical and 

physical therapy services.44 The use of physical examination, diagnostic imaging, and 

trial treatments (pharmacologic or movement based) are some of the commonly used 

methods to arrive at a diagnosis. Each of these methods has potential pitfalls, the physical 

examination may not be comprehensive or specific enough, diagnostic imaging may not 

be able to pick up the movement impairment, and the trial treatment may be targeting the 

wrong structure or pathology.44  

There are a variety of examination and treatment philosophies currently used in 

healthcare. Similarities exist in the examination sequence looking at posture/gait, range 

of motion, strength, joint mobility, and special tests. Differences occur when using and 

applying special tests to determine the source of the symptoms. Many of the well-

researched and defined special tests used in physical therapy and with other medical 

practitioners are pathology specific and use either graded application of forces 

(compression, distraction, resistance) or specific movements to reproduce the chief 

complaint. Many of these tests aim to provoke symptoms rather than alleviate. If 

symptoms are provoked too early in the examination sequence, the tissue may be pre-

sensitized to pain, and it may be difficult to determine the source of symptoms.  

A systematic examination approach aimed at reducing these confounding 

variables is one described by Kaltenborn and Evjenth,44,45 and further developed by 

Krauss30,46 is symptom localization (SL). SL is a systematic process that includes 

selectively alleviating and provoking body regions, spinal segments, and/or anatomical 

structures to determine the source of symptoms. Regional localization is used to 
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determine symptom origin when the potential source of symptoms is along nerve 

pathways, at adjacent body regions, or when the patient’s description of symptoms is 

vague. The likely source of symptoms can be further specified through the application of 

segmental localization (spine) or structural localization to determine if the source of 

symptoms is a joint, muscle, tendon, nerve, or vascular structure. This line of testing 

provides the regional, segmental, and/or structural impairment versus the pathology that 

is present. The results of symptom localization strategies correlate with established 

special tests to further support or confirm the underlying pathology. Evidence suggests 

that having a cluster of positive special tests is more indicative of having the actual 

impairment or pathology.47  

Pain is alleviated first, when possible, through a combination of positional 

changes (active and/or passive) and/or graded application of manual pressures. To 

alleviate symptoms, the joint is positioned at the point symptoms begin, point of pain 

(POP), and then manual forces are utilized to reduce symptoms. Provocation is a way to 

cause a patient’s symptoms by positioning the joint just prior to the onset of symptoms, 

verge of pain (VOP), and then using manual forces to increase symptoms. Alleviation 

and provocation may be used in sequence where the first test performed is confirmed by 

the second. During this dynamic and evolving process, the clinician must gather and 

integrate exam findings while applying knowledge of anatomy, arthrokinematics, and 

biomechanics to selectively identify the pain producing structures.  

During this process the examiner will be able to collect information that will aid 

in the treatment of the patient. During regional localization, the examiner will be able to 

see how the patient moves, and if any compensatory movements are present. If the patient 
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is sensitive to loading/compressive forces the examiner will be able to determine how 

much force is required to provoke and/or unloading required to alleviate symptoms. 

During segmental and structural localization, they will be able to isolate the tissue(s) that 

are likely causing symptoms. Information on palpatory pressures and the presence of 

edema can be quickly gleaned during this portion of the exam and used to construct a 

comprehensive treatment plan. Understanding anatomy and commonly seen pathologies 

are helpful to determine the potential sources of symptoms, while also considering the 

role of psychosocial factors.  

2.4 SHOULDER TENDINOPATHY BACKGROUND 

Shoulder and neck pain are common reasons patients seek medical services.48–50 

The prevalence of shoulder pain in the general population ranges between 7-26%49,50, and 

is one of the most common musculoskeletal complaints seen in orthopedic practice and 

physical therapy.51 Anterolateral shoulder pain, a common clinical presentation, may 

potentially arise from the rotator cuff, acromioclavicular joint, structures within the 

subacromial space, and/or glenohumeral joint.52–54 The C5-C6 nerve roots can also refer 

symptoms to the anterolateral arm, mimicking characteristics of rotator cuff 

pathology.55,56 Physical therapy (PT) tests and measures commonly used to examine the 

cervical spine for radicular involvement may include: motion assessment, upper limb 

nerve tension test, myotomes, dermatomes, reflex screening, cervical traction, and/or 

compression, and Spurling’s test.57–59 Symptom localization, specifically regional 

localization, as described previously can be used to differentiate between the two 

potential sources of pain.  
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When examining the shoulder, the selection of tests and measures is dependent 

upon patient history, symptoms reported, and location. To improve the diagnostic 

accuracy of the clinical diagnosis, multiple special tests can be used.47,54,60,61  

Shoulder tendinopathy is defined as inflammation and irritation of one or more of 

the rotator cuff tendons.62  Subacromial impingement is a form of shoulder tendinopathy 

that is characterized as compression of the rotator cuff tendons between the humeral head 

and the acromion. It has been reported by,14 that 75% of individuals presenting for 

medical care due to shoulder pain have underlying subacromial impingement syndrome. 

Subacromial impingement syndrome can be characterized as either primary, or secondary. 

Primary impingement is caused by compression of the superior portion of the rotator cuff 

between the humeral head and the distal third of the acromion,15 while secondary tends to 

occur due to underlying hypermobility and poor recruitment and stabilization of the joint 

through contraction of the rotator cuff. The exact mechanism of subacromial 

impingement syndrome is not completely clear but it is believed to occur due to the shape 

of the acromion, hypermobility of the joint, underlying rotator cuff tendinopathy, posture, 

and/or changes in the coracoacromial ligament.63  

2.5 SHOULDER TENDINOPATHY-INCIDENCE/ETIOLOGY 

 Shoulder impingement is more commonly seen in males versus females.64 If the 

syndrome is left untreated it can progress to partial and full thickness rotator cuff tears. 

With progressive degeneration and tearing of the rotator cuff combined with arthritic 

changes that need for a reverse total shoulder may be warranted.65 

Neer first defined the states of shoulder tendinopathy and impingement syndrome. 

The progression can be divided into 3 distinct phases. In stage 1, it is believed to be 
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characterized by inflammation and edema of the rotator cuff tendon. This commonly 

occurs in individuals under the age of 25 and is reversible with conservative care.66 In 

stage 2, inflammation and degeneration to the rotator cuff tendon persists, leading to 

progressive damage to the tissue.66 This more commonly occurs in individuals between 

the ages of 25-40 years old and may result in irreversible changes in the tendon.66 Lastly 

in stage 3, there is are changes in the characteristics of the rotator cuff due to partial or 

complete tearing of the tendon. This may be accompanied by osteophytic lesions on the 

acromion further complicating the problem. This is commonly seen in individuals who 

are greater than 40 years of age.66 Shoulder tendinopathy is believed to be degenerative in 

nature with an increased incidence rate from 9.7% in individuals aged 20 and younger to 

62% of those 80 years and older.67 

2.6 SHOULDER TENDINOPATHY CLINICAL CHARACTERISTICS-RISK 

FACTORS 

Due to the progressive degeneration that occurs with shoulder tendinopathy and 

the changes observed in tendon structure it is more common to see this pathology in 

individuals 50 years and older.68 However, they may have a history of shoulder 

impingement syndrome (stage I-II) that predispose this individual to further structural 

breakdown. Due to the arthrokinematics of the joint the overhead athlete or individuals 

whose work require them to perform repetitive activities overhead are more likely to 

develop shoulder impingement and potentially tendinopathy due to the compression of 

the supraspinatus tendon in the subacromial space.68 Structurally, individuals with a 

hooked type of acromion (type III) are at a greater risk of shoulder impingement 

syndrome, followed by shoulder tendinopathy and later rotator cuff tear due to the 
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compression and stress on the muscle-tendon unit.69,70 In addition to acromion type, there 

is believed to be a genetic pre-disposition to rotator cuff tendinopathy due to variations in 

gene expression.71 A study by Harvie et al. found there to be a relative risk of 4.65 to the 

development of a rotator cuff tear in siblings when compared to the control group.  

Tragtrakulwanich et al. reported in 2012 that shoulder pathology was also linked to side 

sleeping position.70 This is likely the result of further compression on the sensitive 

structures being compressed within the subacromial space. It was recommended by 

Michener et al.,47 for a patient to support the affected arm on pillows while in a side lying 

position to decrease stress and strain on the shoulder joint and surrounding soft tissues. 

Lastly, it is believed that conditions that impair the vasculature and the body’s ability to 

heal further complicate the pathology. Individuals who are diabetic68 and/or smoke are at 

an elevated risk of developing shoulder tendinopathy.70 Controversy exists whether there 

is a zone of hypo vascularization in the shoulder further complicating the healing process.  

2.7 SHOULDER TENDINOPATHY CLINICAL CHARACTERISTICS-IMAGING 

A variety of imaging modalities can be used to diagnose shoulder tendinopathy 

and shoulder impingement syndrome. Plain film radiographs may be used to investigate 

the structural anatomy of the shoulder complex to determine acromion type and any 

osteophytic spurring of the acromion.66 Measurements of the supraspinatus outlet can 

also be made by plain film radiographs. The supraspinatus outlet is defined as the space 

between the coracoacromial arch and the supraspinatus bursa above and the humeral head 

below.72 In a healthy, asymptomatic shoulder this space typically measures between 9-10 

mm but when shoulder impingement is suspected there may be 7 mm of space or less.72 
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Radiographs can also be helpful to visualize calcium deposits in the muscle itself as 

observed with calcific tendonitis.66 

Ultrasound and/or MRI can be used to visualize soft tissue and bony 

abnormalities of the shoulder. When looking specifically at tendinopathy, ultrasound had 

a sensitivity of 0.70 and specificity of 0.94. Ultrasound and MRI may be used for 

investigation of the rotator cuff partial and full thickness tears.66 A systematic review and 

meta-analysis looking at the diagnostic accuracy of ultrasound, MRI, and arthrogram in 

the presence of rotator cuff disorders found similar sensitivity between MRI (0.67) and 

ultrasound (0.68), while arthrograms were higher (0.83). Specificity ranged from 0.93-

0.94 for all imaging modalities when diagnosing partial thickness tears.73 

2.8 SHOULDER TENDINOPATHY-EXAMINATION/DIAGNOSIS 

A diagnosis of shoulder impingement is typically made by clinical examination 

(subjective complaints of pain when raising arm and painful arc), including special tests 

(Hawkins Kennedy, and Neer’s), and through diagnostic imaging studies (radiograph and 

MRI).  

The tests used to implicate structures within the subacromial space include: 

presence of a painful arc, Neer, and/or Hawkins-Kennedy.54,59 The respective sensitivity, 

specificity and reliability are as follows: Painful Arc (73.5%; 80.5%; substantial); Neer 

(68.0%; 68.7%; poor to fair); and Hawkins-Kennedy (71.5%; 66.3%; poor to 

fair).47,54,60,61,74–78 The sensitivity and specificity of diagnosing rotator cuff pathology 

improves when using a combination of multiple special tests.47 The diagnostic accuracy 

of these tests varies; each test has the potential to provoke other structures within the 

shoulder.60,75,77  



21 

2.9 SHOULDER TENDINOPATHY-MUSCLE CHANGES  

Tendons are positioned between the muscle and the bone, which allows for force 

transmission between the two and for functional movement of the joint to occur.79 In the 

shoulder, the rotator cuff allows for dynamic stability of the glenohumeral joint by 

generating a force couple and allowing the instantaneous center of reaction to maintain 

optimal position on the glenoid fossa.80 In the presence of pain and shoulder tendinopathy 

changes in the tendon are observed. Initial studies found that in individuals who had 

chronic tendonitis of the supraspinatus and subscapularis there was increased water 

content and decreased collagen compared to healthy tissue samples. Furthermore, when 

collagen matrix continues to change over time there is a weakening of the 

musculotendinous structure resulting in further breakdown and degeneration.81 Longo et 

al.,82 in a review of histopathology of the rotator cuff reports that in a pathological tendon 

there are changes in collagen structure (degeneration and disordered arrangement of the 

fibers), tenocytes (decrease in number and become a more rounded shape), cellularity, 

and vascularity (contradictory findings-some studies found that there is a zone of hypo 

vascularity and others that there is no change).82 Imaging studies have observed atrophy 

of the rotator cuff musculature (supraspinatus) and increased fatty infiltrate in cases with 

chronic pathology of the muscle-tendon unit.83 This finding was further supported by 

findings from a murine animal model study where decreased muscle volume, increased 

muscle atrophy, and increased fatty infiltration was observed.84 The presence of both 

atrophy and fatty infiltrate correlates with higher re-tear rates and negative outcomes 

following surgical repair.83 
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2.10 SHOULDER TENDINOPATHY-STRUCTURAL CHANGES 

There are four classifications of acromion types: flat (type I), curved (type II), 

hooked (type III) and convex or upturned (type IV). A curved acromion is believed to be 

the most common type of acromion. This is where the acromion runs parallel to the 

humeral head with a concave undersurface, allowing for the most space in the 

subacromial arch. Hooked is the second most common and linked to shoulder 

impingement and rotator cuff tears.69,85 This is where the distal 1/3 of the acromion slopes 

downward and the anterior portion curves or hooks into the subacromial space.85 The 

shape of the acromion will alter the number of compressive forces that are transmitted 

onto the supraspinatus tendon. The amount of compression and impingement can be 

further influenced by the posture that the patient is exhibiting. A forward head posture 

can lead to rounded shoulders and increased thoracic kyphosis that may result in an 

anteriorly tilted, downwardly rotated and protracted scapula. This position will reduce the 

space for the supraspinatus tendon and lead to subacromial impingement syndrome.63  

2.11 SHOULDER TENDINOPATHY TREATMENT CONSIDERATIONS-

OVERVIEW 

The treatment for shoulder pain, shoulder tendinopathy, and impingement 

syndrome ranges from conservative to surgical. Conservative treatment is aimed at 

management of the symptoms through positioning, oral medication, injections, activity 

modification, and physical therapy.  

Surgically, changes in the shape of the acromion can be made to decrease the 

pressure between the humeral head and the acromion during elevation. When symptoms 

and structural integrity of the tendon progresses, then a rotator cuff repair can be 
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performed to maintain the stability of the shoulder through the force coupling mechanics. 

If the shoulder reaches a point where the rotator cuff is unable to function, a reverse total 

shoulder or total shoulder arthroplasty may be performed.  

2.11.1 SHOULDER TENDINOPATHY-CONSERVATIVE TREATMENT 

Conservative treatment can be utilized to manage patients with shoulder 

tendinopathy to decrease pain, inflammation, and trauma to the musculotendinous unit. 

Physical therapy is one modality that can be utilized to manage these impairments and 

may consist of a combination of manual therapy, exercise, neuromuscular re-education, 

and activity modification. Manual therapy is defined as a grouping of hands-on 

techniques (joint mobilization, manipulation, massage, and manual stretching) that are 

implemented to modulate pain, decrease edema, and restore mobility of extraarticular soft 

tissue structures.30,46 The anatomical components that are changed by the implementation 

of manual therapy techniques, include the skin, fascia, ligaments, joint capsule, and 

musculo-tendinous structures.30,46 Individuals with shoulder pain who have impaired soft 

tissue mobility of the joint capsule and/or surrounding muscles may benefit from manual 

therapy interventions to address the muscle length/mobility of the periscapular and 

anterior chest musculature (rhomboids, levator scap, upper trap, pectoralis major/minor), 

and joint mobilization in a posterior and inferior direction to improve the 

arthrokinematics of the joint.15  A study by Michener et al.,47 found that adding manual 

therapy to the shoulder and thoracic spine during a course of treatment in individuals with 

shoulder pain they had decreased pain, improved range of motion, and increased function 

compared to an exercise alone group.  
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Strength training is the most frequently used form of exercise in the treatment of 

individuals with tendinopathy and exercise programs may be more effective when 

tailored based on pain.86 It has also been found that the use of exercises to improve 

strength and neuromuscular control of the cervical spine and shoulder resulted in 

improved pain, decreased disability scores, and improved patient satisfaction.47 However, 

it is pertinent that consideration is made on the reasoning for the impairments of muscle 

performance. Ellenbecker et al.,15 when looking at the treatment of patients with shoulder 

pain determined that the lack of muscle performance can be due to muscle control and/or 

lack of muscle strength. A lack of muscle control may be due to impaired sequencing and 

coordination (neuromuscular coordination) of muscle contraction to allow for co-

contraction and force coupling that occurs with more complex movement patterns. 

Neuro-muscular re-education can be defined as interventions that facilitate the 

improvement of movement, balance, posture, coordination, and proprioception.87 

Strength can further be assessed through the ability to produce force and maintain it for a 

given period (endurance).15 

2.11.2 SHOULDER TENDINOPATHY-SURGICAL TREATMENT 

There are surgical options for patients with complaints of shoulder pain who 

present to therapy. Treatment is focused on the underlying pathology and the potential 

source of symptoms. When pain is the result of a hooked type acromion leading to 

inflammation and/or impingement of the supraspinatus tendon a subacromial 

decompression can be performed. This can be combined with techniques to remove or 

debride the subacromial bursa to increase the opening of the subacromial space.  
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If degeneration of the tendon progresses with time, compressive forces, and/or 

increased tension, the need for tendon repair may also be needed to improve the ability to 

dynamically stabilize the shoulder and improve an individual’s function. If the integrity 

of the rotator cuff is absent the need for a joint replacement may be necessary. A reverse 

total shoulder can compensate for the lack of a functional rotator cuff. In this scenario the 

deltoid becomes the primary mover of the shoulder, and the convex and concave bony 

partners are reversed to be able to maximally allow the deltoid to generate movement and 

force.65  

2.12 REHAB CONSIDERATIONS-PSYCHOSOCIAL 

Considerations must be made on the psychosocial aspects of physical recovery. A 

study by Kromer et al.88 found that fear avoidance, patient expectations and the duration 

of symptoms was the most constant predictor of long-term patient outcomes. 

Additionally, a study by Leong et al68 found that individuals who had increased work 

demand, low job decision authority, poor safety commitment, job dissatisfaction, and low 

coworker support had increased risk of rotator cuff tendinopathy. When structuring a 

treatment plan for individuals with shoulder pain, the patient’s pain level, social support, 

and work demands should be accounted for to decrease the psychosocial impact on 

recovery. The use of screening tools should be considered during the initial examination 

and throughout the course of their care.89 

2.13 REHAB CONSIDERATIONS-SUMMARY 

In summary, treatment of shoulder pain, whether it is due to underlying shoulder 

tendinopathy, shoulder impingement or due to tears in the rotator cuff can range from 

conservative to surgical. Conservative treatment aims at limiting postures and shoulder 
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positions that lead to compression of the tissues (subacromial compression), management 

of inflammation, improvements in both translatoric and angular motion, and restoration 

of strength. There are many pharmacologic agents that can assist with the management of 

this condition. Lastly, there are surgical interventions that can be utilized based on the 

stage of impingement and the degree of tissue breakdown.   

2.14 HIP DYSPLASIA-BACKGROUND 

Hip dysplasia, is a developmental condition characterized as an incongruency of the  

femoral head and the acetabulum.10,11 A shallow hip joint results in decreased joint 

stability and increased demands on the surrounding labrum, joint capsule, ligaments, and 

muscles.10 These structural abnormalities may result in early degeneration of articular 

cartilage, ultimately impacting a person’s quality of life, function, mobility, and gait. 

10,11,90 

Hip dysplasia is reported to occur in 1-2% of all newborns90 or 1.5-20 

individuals/1,000 live births.91 It is more common in females compared to males, at a 

ratio92 of 8:1 or 4:1 as reported by Ellsworth et al.90  If hip dysplasia is left untreated or 

diagnosed later in life, it is one of the leading causes resulting in a total hip arthroplasty 

prior to the age of 50.12,16,17,93 Clohisy et al.12 reported that after analysis of 710 hip 

radiographs in individuals who had a total hip arthroplasty (THA) at a young age, that 

99% of the cases had evidence of either hip dysplasia (48%) or femoral acetabular 

impingement (FAI).  Femoral acetabular impingement is a hip condition that results in the 

bony overgrowth of either the femur (cam) or the acetabulum (pincer) creating over-

coverage of the femoral head. 
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In the case of under-coverage, there is an inherent lack of bony stability, resulting 

in thickening of the anterior labrum94 and hypertrophy of the iliocapsularis, rectus 

femoris, and iliopsoas muscles. 11,95 These structural changes occur due to the proximity 

to the anterior hip and the secondary role they play in hip stabilization. Morphological 

changes have been observed because of excessive use and degeneration, leading to the 

presence of symptoms.12 Conservative and operative management becomes critical in the 

treatment of individuals with hip dysplasia to restore stability and prevent the progression 

of articular changes.10,11,90  

Several surgical procedures are being utilized to disrupt the cycle of premature 

wearing of the hip joint.  They can be classified as procedures to reorientate, repair, 

reshape, and/or resurface the hip. In cases where there is under-coverage, a periacetabular 

osteotomy (PAO) is performed to reorientate the acetabulum to provide better femoral 

head coverage, improve joint mechanics, and delay the progression of joint degeneration. 

Although the bony congruency and stability of the joint are improved through surgical 

intervention, it has been found that there are changes in the musculature post 

operatively.11 A labral repair may also be made in combination with this procedure or in 

isolation, to improve stability of the hip joint. When there is over-coverage of the femoral 

head in cases with FAI (Cam and Pincer Types), reshaping of the femoral head/neck can 

be done to improve the congruency of the hip joint to decrease symptoms, improve ROM, 

and restore joint arthrokinematics.8 Lastly, if significant articular cartilage changes have 

occurred the need for a total hip arthroplasty may be necessary.  
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2.15 HIP DYSPLASIA-RISK FACTORS 

A meta-analysis performed in 2012, found that there was agreement on risk 

factors for hip dysplasia including family history, genetics, female gender, breech birth 

position and clicking of the hips during the infant clinical exam.96 According to the 

International Hip Dysplasia Institute, a person is 12 times more likely to have hip 

dysplasia if a family history exists.97  There is a 30-fold increased risk for the 

development of hip dysplasia among siblings and children with previous family history of 

hip dysplasia and the condition is more prevalent in certain ethnic groups.98 An 

epidemiological study performed by Loder and Skopelja,99 found that certain ethnic 

groups are predisposed to hip dysplasia due to genetics and culturally acceptable ways to 

position an infant. A higher incidence of hip dysplasia was observed in Native Americans 

due to genetics and the high incidence of swaddling with the legs adducted and extended, 

compared to people of African descent who had a lower incidence due to an abducted 

carrying position of the child when supported on the parent’s hip.99 The pressure of the 

femur against the acetabulum in an abducted position allows the convex joint partner to 

mold the acetabulum. When swaddled, the position does not allow the femoral head to sit 

deep within the acetabulum, resulting in an abnormal shape.90,98   

Children that are larger at birth or a multiple have an increased risk due to the 

positioning within the womb and the pressure placed on the infant’s hip joint.99 There is a 

reported increased incidence rate of hip dysplasia in infants born in the breech position 

ranging from 12-24%.100 A correlation has been found between torticollis, congenital foot 

deformity, and hip dysplasia as there is impaired in-utero positioning.99 Lastly, body mass 
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index (BMI) can influence the development of the joint and as the person matures it can 

place more stress on the joint.16  

2.16 CLINICAL CHARACTERISTICS-IMAGING 

Hip dysplasia may present itself at varying stages throughout the lifespan. In 

many countries, a medical practitioner will perform an initial screening at the time of 

birth through passive range of motion.90,101 Signs of popping or clicking of the hips 

warrant further investigation and this test is repeated for the first several years of life. As 

the child begins to move and walk independently symptom presentation may change, as 

there may be limited active hip abduction (ABD), antalgic gait patterning or toe 

walking.102 As time progresses there may be mild instability with or without presence of 

symptoms. Individuals with symptomatic hip dysplasia often complain of anteromedial or 

lateral hip pain.101  

A diagnosis of hip dysplasia is made by the clinical presentation and key 

radiological findings. Prior to the age of 3 years old, an ultrasound is used to diagnose the 

condition and after that time a standing radiograph is preferred.102 The lateral center edge 

angle (LCEA) is the primary measurement used to diagnose hip dysplasia. It is measured 

by drawing a perpendicular line through the center of the femoral head and another to the 

edge of the acetabulum.63 An angle of less than 20 degrees indicates hip dysplasia and 

borderline dysplasia is considered for measurements between 20-25 degrees.63 

The angle of inclination is a radiographic measurement taken by drawing a line 

through the shaft of the femur and another line through the neck of the femur. In 

individuals without pathology, it is commonly 125 degrees, and persons with hip 

dysplasia it is often greater than 125 degrees (coxa valga). A study performed by Clohisy 
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et al.103 found that when studying 108 hips who were treated with a PAO, 44% of them 

had underlying coxa valga. This illustrates that patients with hip dysplasia not only have 

femoral head abnormalities but also changes at the proximal femur.103  

Acetabular Index (AI) or Tonnis angle can also provide evidence for hip 

dysplasia, as this radiographic measurement indicates the area of weight-bearing surfaces 

utilized by the individual. Tonnis angle is measured by drawing a horizontal line from the 

medial edge of the acetabulum and a line that crosses through both the medial and lateral 

edges.104 If the angle is greater than 14 degrees it indicates hip dysplasia, and less than 14 

degrees indicates FAI.  

2.17 HIP DYSPLASIA CLINICAL CHARACTERISTICS MUSCULAR CHANGES 

2.17.1 CLINICAL CHARACTERISTICS-MUSCLE CHANGES ANTERIOR HIP 

Due to the proximity of the anterior hip musculature to the joint capsule, there is 

increased demand on the iliocapsularis, iliacus, psoas, and rectus femoris to provide 

anterior stability of the joint. Studies by both Babst et al.21 and Haefeli et al.22 

demonstrated that changes in iliocapsularis size, cross sectional area (CSA), and diameter 

increased whereas the level of fatty infiltrate decreased in patients who have hip 

dysplasia compared to individuals with acetabular over-coverage or FAI of pincer type.  

Babst et al.21 in 2011 performed a retrospective analysis of 45 patients who had 

radiographical evidence of hip dysplasia (LCEA < 25° and AI of >14°) compared to 40 

hips who had radiographical evidence of FAI (LCEA >39° and AI of <14°). When 

comparing characteristics of the two groups they had similar proportions in terms of age, 

laterality of the hip, height, weight, and BMI. There was a difference in the distribution of 

gender, with 45% of the individuals in the hip dysplasia group identifying as male and 
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35% in the FAI group. Images were pulled from a digital archive of individuals who had 

magnetic resonance imaging (MRI) arthrogram to evaluate the muscular characteristics of 

iliocapsularis. This lesser-known muscle originates from the anterior inferior iliac spine 

(AIIS) and anterior hip capsule while inserting on the femur just distal to the lesser 

trochanter. It lays beneath the rectus femoris and lateral to iliacus.23 Its action is relatively 

unknown, but it is believed to be an important stabilizer in dysplastic hips and an 

important surgical landmark in patients undergoing a PAO.  

Measurements were taken 4 cm below anterior inferior iliac spine (AIIS) and at 

the first section beyond the femoral head. Prior to commencing the study, the examiners 

performed reliability testing that ranged from 0.85-0.95 for intra rater reliability and 

inter-rater reliability 0.79 to 0.89. It was observed that iliocapsularis muscle thickness, 

width, CSA, and partial volume increased in the hip dysplasia group and fatty infiltrate 

was lower compared to those who have FAI. They believed that the iliocapsularis plays a 

greater role in stabilizing the femoral head in patients with hip dysplasia or under-

coverage than those with FAI or over-coverage.   

There were limitations of this study as it relates to imaging. Due to the constraints 

of using arthrogram to evaluate the joint they were unable to measure the distal most 

portions of iliocapsularis in all images evaluated. The second, is regarding the two 

groups. There were substantially more males in the hip dysplasia (45%) group, compared 

to the FAI group (35%). Prior epidemiological studies report dysplasia being more 

common in females than males at a ratio of male to female of 1 to 4 or 1 to 8.90 Therefore 

the sample may not be reflective of the population affected by the disorder. Lastly, 

images were obtained from a digital archive with little information regarding their 
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clinical presentation. It is possible that their current presentation may have had an impact 

on muscular characteristics.  

In a follow up study, by Haefeli et al.22 they again wanted to investigate the role 

of iliocapsularis as a means to stabilize the anterior hip but found that it had little clinical 

utility alone because the size of the individual may impact the size of the muscle. They 

used rectus femoris as reference value because their characteristics are relatively 

unchanged in patients with underlying hip pathology. Utilizing the same data set as Babst 

et al.21 with the addition of a control group consisting of 26 individuals who did not have 

any underlying hip pathologies, they measured the muscle characteristics of both rectus 

femoris and iliocapsularis at the level of the femoral head using MRI arthrogram. They 

found that in the group with hip dysplasia they had increased iliocapsularis muscle 

characteristics (size) compared to rectus femoris resulting in ratio ranging from 1.31 to 

1.35. In the pincer group, iliocapsularis was smaller compared to rectus femoris resulting 

in ratio of 0.71 to 0.90. Lastly, the control group had an iliocapsularis to rectus femoris 

ratio of 1.08 to 1.15. There were limitations to this study. The first is that the images 

collected were in patients without the presence of symptoms. The other is because of the 

study design being retrospective in nature it is difficult to determine if the hypertrophy is 

due to the underlying pathology or other training adaptations.  

Jacobsen et al. 95 found similar findings as were previously reported by Babst et 

al.21 and Haefeli et al.22 In this study they looked retrospectively at 100 patients who met 

the radiographic criteria for hip dysplasia (LCEA < 25°), had the presence of groin pain 

for greater than 3 months, and were scheduled for a PAO. They used ultrasound to detect 

muscle-tendon abnormalities in 8 structures and assessed for the presence of pain through 
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varying pressure of the transducer head. Imaging was collected by 2 physical therapists 

with detailed procedures to capture muscle characteristics of each structure. Prior to 

beginning data collection, a preliminary pilot study was conducted for reliability. Intra-

rater reliability was 76-92% and inter-rater reliability was 64-84%. They found that 81% 

of patients had tendon abnormalities. These abnormalities were commonly found in the 

iliopsoas tendon (50%), followed by adductor longus tendon (31%), and gluteal muscle 

group (27%). Pain accompanied both the iliopsoas and gluteal muscle groups. The 

authors believed that due to the shallow nature of the acetabulum, there is decreased 

weight bearing surfaces of the joint and increased stress on the anterior labral complex. 

Because of the proximity of the iliopsoas to the anterior hip capsule this may have led to 

increased stress and strain on the tendon resulting in a loss of normal fibrillar 

organization and diffuse margins.  

A study by Bartschat et al.11 performed a prospective analysis using MRI images 

to evaluate the muscular characteristics of 17 muscles in 6 individuals, pre- and post- 

operative PAO (Smith-Peterson Approach). In the anterior musculature they found both 

the diameter (D) and cross-sectional area (CSA) decreased in the iliacus (D: -14.6%, 

CSA: -8.1%), psoas (D: -4.9%, CSA: -21.6%), sartorius (D: -16.2%, CSA: -14.1%) and 

iliocapsularis (D: -10.8%, CSA: -4.3%). These findings indicate that the increased bony 

stability that was gained by having a PAO may have allowed for decreased reliance on 

the anterior soft tissue to stabilize the femoral head within the acetabulum. There were 

limitations of this study in that it was a smaller sample size that may not be reflective of 

the greater population under-going PAO procedures. Although this study had a smaller 
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sample size of patients who had one type of PAO, they provided preliminary information 

on the impact of muscle and cartilage to help target future rehabilitation measures. 

2.17.2 CLINICAL CHARACTERISTICS-MUSCLE CHANGES LATERAL HIP 

 Patients with hip dysplasia may also present with lateral hip pain and/or gait 

abnormalities including Trendelenburg. The role of the gluteus medius and hip abductors 

is to help stabilize the pelvis during the midstance phase of gait. If weakness is present, a 

drop of the contralateral side of the pelvis or side bending through the trunk toward the 

affected side may be observed.90 In a 2022 Delphi Consensus statement, experts agreed 

that Trendelenburg gait is present and that assistive devices should be used post-

operatively until retraining of the lateral hip musculature can be performed to minimize 

gait deviations.105  

In the study performed by Jacobsen et al.95 they found tendon abnormalities and 

pain present in the gluteus medius and minimus in 27% of the individuals in the study. 

Pain and changes in structure may be a direct result of the increased demand to provide 

lateral stabilization during gait. This percentage may not truly be reflective of the 

incidence in patients with dysplasia because of this study’s inclusion criteria of groin pain 

versus lateral hip pain. Lastly, this study aimed to gather information about structural 

changes and pain. It is possible that the change in pressure through the transducer head 

may have impacted the quality of the image as the gluteal muscle groups, as they have a 

deeper insertion that the anterior musculature than was discussed previously. Bartschat et 

al.11 also noted changes in both diameter and CSA when considering gluteus medius, 

gluteus minimus and tensor fascia latae (TFL) as a group, they had a decrease in CSA by 

9.3% along with clinical findings of Trendelenburg gait.   
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A study by Chen et al.106 retrospectively analyzed computed topography (CT) 

scans of 63 hips with hip dysplasia and 54 normal hips based on radiographic criteria that 

were equal for age, gender, and laterality of hip. They also found that the CSA, width, 

thickness, and length of glut medius was less in the patients with hip dysplasia compared 

to the control group.  

2.17.3 CLINICAL CHARACTERISTICS-MUSCLE CHANGES POSTERIOR HIP 

Less has been reported on changes in the posterior hip musculature in patients 

with dysplasia with and without surgical intervention. Bartschat et al.11 found that the 

greatest amount of CSA increase occurred in the external rotators of the hip and showed 

no signs of muscle atrophy post operatively. The greatest changes were observed in the 

superior gemelli (Diameter: 45.2% CSA 36.6%), inferior gemelli (Diameter: 9.4%, CSA: 

27.7%), and obturator internus (Diameter: -0.3%, CSA 4.2%).  The lack of atrophy and 

increase in size may be due to the fact that in the Bernese Ganz PAO the posterior bony 

column is preserved,107 resulting in inherent bony stability potentially resulting in less 

impact on the soft tissue.  

2.18 REHABILITATION CONSIDERATIONS  

The rehabilitation for patients with hip dysplasia is multi-faceted and complex, as 

attention needs to be given to neuromuscular re-education, range of motion, strength, and 

functional deficits. There is limited research regarding muscle performance adaptations 

and a lack of consensus on rehabilitation guidelines for patients with hip dysplasia.  

Understanding the muscular changes that occur will help to guide the selection of 

exercise and/or retraining interventions to improve these muscle characteristics, increase 

dynamic stability, and allow for greater functional performance. Understanding the 
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rehabilitation considerations that must be made for individuals with hip dysplasia are 

important to reduce complications, decrease symptoms, improve strength, increase 

quality of life, and restore function.  

2.18.1 REHABILITATION CONSIDERATIONS-ACTIVITY MODIFICATION 

Several precautions have been described to protect the integrity of the hip joint 

with both conservative and post-operative care. In a study by Hunt et al.,13 that 

investigated the conservative management of individuals with hip dysplasia they listed 

precautions as no straight leg raises (SLR), performance of pain free range of motion and 

avoidance of hip hyperextension, femoral anterior translation, and loaded rotation of the 

femur.13 The listed restrictions by Hunt et al.13 are partially in agreement with Dr. Ira 

Zaltz108, a regional hip PAO expert. In my clinical experience working with his patients, 

the following non-operative and operative restrictions: no straight leg raise (SLR), no 

squatting past 90 degrees, no joint mobilization, and weight bearing as tolerated are 

given. Squatting is limited to 90 degrees to decrease the likelihood of impingement.109 In 

a study by, Yoshimoto et al.,110 the authors measured the distance from the femoral neck 

to acetabular rim in patients with hip dysplasia during a squat. Anterior hip 

approximation occurred when maximal hip flexion was achieved (between 95-100 

degrees of hip flexion), there was increased risk for femoral acetabular impingement 

(FAI), and increased joint translation prior to surgical correction with a PAO.110  

Straight leg raises are often limited secondary to the increased demand required of 

the hip flexor musculature. Prior studies have indicated hypertrophy of the anterior hip 

musculature when structural instability of the joint is present. Over-utilization of the hip 
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flexor musculature may also lead to iliopsoas tendonitis and care must be taken when 

performing progressive loading exercises.105 

There is limited consensus on the post-operative rehabilitation considerations that 

must be made. To define a post-surgical protocol, Disantis et al.,105 conducted a Delphi 

study, consisting of 3 rounds of surveys given to a panel of 16 physical therapists in 

North America who were identified as rehabilitation experts. Their findings agree that 

there should be 25% weight bearing for the first 6 weeks with gradual weight bearing to 

allow for a return to a normalized gait pattern. Regarding range of motion, it should be 

limited to 90 degrees of flexion and 20 degrees of external rotation for the first 6 weeks 

with the goal being to restore full functional range of motion in the weeks 7-12. When 

progressing strength short arc motions are preferred and the performance of a straight leg 

raise or long lever hip exercise is contraindicated for the first 12 weeks. Weight bearing 

exercises should progress as tolerated with careful consideration made not to provoke any 

symptoms. Running, jumping, hopping, and/or pivoting is contraindicated until weeks 

20-26, again monitoring for symptoms.105 

Although there are discrepancies among the precautions and restrictions that must 

be observed, the common themes are to protect the hip joint, limit flexion ROM to 

decrease impingement of the hip, and prevent secondary tendinopathy with the 

performance of long lever leg raises.  

2.18.2 REHABILITATION CONSIDERATIONS-MANUAL THERAPY 

There is limited evidence regarding the implementation of manual therapy in 

patients with hip dysplasia. However, when considering the post-operative status, 

techniques such as superficial effleurage and lymphatic drainage can be used.111 A study 
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by Rodrigues et al.,111 noted that superficial effleurage not only improved micro-

circulation of the affected limb but systemic circulation, allowing for improved mobility 

and decreased pain. In addition, the utilization of soft tissue mobilization for individuals 

with non-arthritic hip pain has been shown to be effective in the management of muscle 

restrictions.112 Gaining an understanding of the effects of manual therapy on muscle 

stiffness, rigidity, mobility, and muscle length are important areas for future research. 

2.18.3 REHABILITATION CONSIDERATIONS-NEUROMUSCULAR RE-

EDUCATION 

Due to the proximity of the hip and lumbar spine and the patterns of 

hypertrophy/atrophy of the hip musculature, compensatory movement patterns may 

develop. There is agreement among the literature that there is a need for neuromuscular 

re-education within this population.   

A study conducted by McGovern et al.,112 reported findings of a literature review 

on the management of non-arthritic hip pain. Non-arthritic hip pain included the 

diagnosis of FAI, dysplasia, labral tears, chondral lesions, and ligamentum teres tears. 

They found 49 articles that met the inclusion criteria for the literature review with 35 of 

the studies looking at FAI, 4 at labral tears, 1 on dysplasia and 9 that were a combination 

of pathologies. The findings advocated for patients receiving an individualized training 

program that addressed hip musculature strengthening (hip ABD and deep ER), pelvic 

positioning, posture, hip and lumbar stabilization, proprioception, and balance training. 

They noted that some of these neuro-muscular techniques should be implemented to 

prevent the over dominance of the hamstrings and/or quadriceps and to work on 

retraining musculature when maintaining a sustained posture.13,112 When having to 
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maintain prolonged sitting they advised sitting with a backward lean to decrease both 

pain and the amount of hip flexion present. Lastly, they described the importance of 

muscle retraining during the return to sport phase of therapy. Based on the findings of this 

literature review, a home exercise program (HEP) was recommended to include standing 

hip ABD, a mini lunge, a side lunge, wall slides (with no more than 90 degrees of knee 

flexion), single leg balance, lateral walking, eccentric hamstring stretch, and anterior step 

downs.112  

Post operative considerations were discussed by Disantis et al.,105 rehabilitation 

experts advocated for the early implementation of neuromuscular re-education to 

normalize the gait pattern. The use of an assistive device in the first 4 weeks post 

operatively during ambulation was also advised. Between weeks 4-8 isometric 

contraction of the hip musculature and retraining of lumbopelvic control in supine is 

utilized. During weeks 6-12 posture, lumbopelvic control, and contraction of the hip 

musculature in closed chain conditions are initiated. After 12 weeks, neuromuscular re-

education is used primarily to re-establish stability and control of the hip in sport specific 

scenarios. When constructing a treatment plan to improve neuromuscular control of the 

lumbar spine and pelvis it is advised to start in supine and progress to weight bearing 

activities challenging the frontal and transverse planes to increase muscle activation of 

the gluteus medius and hip external rotators.  

In a study by Harris-Hayes et al.,113 they investigated the relationship between 

movement pattern training (MPT) and its impact on patients with chronic hip pain 

function and intensity of symptoms through a RCT using a time-controlled design. 

Individuals were included in the study if they were between the ages of 18-40 years of 
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and had deep anterior hip or groin pain that was present for the last 3 months and 

reproduced with the flexion, adduction, and internal rotation test (FADDIR). A total of 35 

participants were randomized into two groups, 17 people were in the waiting group and 

18 in the MPT group, those in the waiting group, were used as a control as they delayed 

participation in MPT so that they could be compared to the group that initially went 

through MPT. Training consisted of 6 one-hour sessions and performance of a HEP over 

the course of 6 weeks. The therapist working with the patient evaluated the performance 

of daily tasks and performance of strengthening exercises to aid in the improvement of 

the functional activity. When satisfactory performance of the functional movement 

pattern was achieved, they moved to the next functional deficit. Ability to control hip 

ADD through activation and control of the hip ABD was a primary focus and resulted in 

decreased pain and improved function in the MPT group compared to the control group.  

2.18.4 REHABILITATION CONSIDERATIONS-STRENGTHENING/HOME 

EXERCISE PROGRAM 

In a study by Jacobsen et al.,95 they investigated the use of exercise and patient 

education in the management of patients with hip dysplasia who were electing non-

surgical intervention. They recruited a total of 36 participants (6 in the usual care group 

and 30 in the exercise and education group) for their feasibility study and utilized both 

qualitative and quantitative analysis to understand the impact on patient symptoms and 

expectations. Participants were included in the study if they met the following inclusion 

criteria: between 18-50 years of age, radiographic evidence of hip dysplasia, electing for 

non-surgical intervention, negative impingement tests, BMI > 25, and reduced hip range 

of motion < 95 degrees and < 30 ABD. During the course of 6 months, participants were 
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offered a total of 8 supervised exercise sessions (2x/month for 2 months followed by 

1x/month for 4 months) where they were given a total of 4 exercises (supine plank, side 

plank, squat, and single leg stability exercise) and their corresponding progression and 

regression. Patients were asked to perform 3 sets of at least 5 reps at a frequency of 3 

times per week. In addition to exercises, they were provided with resources to assist in 

weight loss if applicable, pain management, importance of exercise adherence and advice 

on physical activity. Improvements in the Hip and Groin Outcome Scale (HAGOS pain), 

symptoms and physical hip function tests all improved. Clinically relevant changes were 

noted in all but one direction of the Y balance test. Lastly, strength changes were 

observed with most patients being able to progress their exercises by the end of the study 

duration. Exercise adherence was determined to be high with 84% of exercise sessions 

completed. Qualitatively, themes were identified within the areas of adherence (high self-

efficacy for exercise, facilitating factors and barriers to exercise), expectations (exercise 

is beneficial), perception of exercise (past experiences and exercise is healthy) and 

benefits (regaining control and challenging exercises).  

A similar study design was proposed by Reimer et al.,114 where they tested the 

efficacy of a hip PAO against a protocol for progressive resistance training. They cited 

that the probability of a person with hip dysplasia developing hip OA without a PAO is 

13%. Subjects were recruited to this single-blinded RCT if they had radiographic 

evidence of hip dysplasia (Wiberg’s centre edge angle < 25 degrees and Acetabular Index 

>10 degrees), clinical symptoms of hip dysplasia, were between 18-40 years of age and 

had range of motion deficits (>15 degrees hip IR, >15 degrees hip ER, and >110 degrees 

hip flexion). Participants were then divided into two groups, a PAO group and usual care 
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and a progressive resistance training group. Those in the progressive resistance training 

group performed a 10-minute warm up followed by loaded squats, and 3 resisted cable 

column exercises (hip extension, hip flexion, and hip ABD), 2 sessions per week with the 

number of sets and repetitions changing on a two-week interval.  

In both the study by Jacobsen et al.115,116and Reimer et al.114 they are provided 

exercise interventions that were initially supervised and then given to the patient as part 

of a home exercise and self-management program.  

2.18.5 REHABILITATION CONSIDERATIONS-PSYCHOSOCIAL  

The rehab process for patients with hip dysplasia can be long and arduous. 

Previous research has found that when pain persists over time there are many factors that 

impact the way the individual will self-report the subjective pain level.117,118 Due to the 

nature of recovery from a PAO pain persists for longer periods of time resulting in 

anxiety and insomnia, both of which alters the brains processing of pain. Hip pain can 

result in decreased function. Pain catastrophizing, anxiety, and depression can be linked 

to decreased function in patients with osteoarthritis.119–122 Previous research has found 

that when the mental health aspects of recovery are addressed there is an improvement in 

function and quality of life but there is limited evidence in a population of patients with 

hip dysplasia.  

Previous research and literature reviews show that there are changes in bony 

morphology, and muscular characteristics when hip dysplasia is present. This ultimately 

results in changes in function and quality of gait. In both clinical and research settings 

these impairments are being captured using functional scales, such as the Lower 

Extremity Functional Scale (LEFS), International Hip Outcome Tool (iHOT), and the 
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Patient Specific Functional Scale (PSFS). The Fear Avoidance Belief Questionnaire 

(FABQ) and Depression Anxiety Stress Scale (DASS-21) are used in many populations to 

measure psychosocial impacts on function. Little research has been done on the potential 

relationship between fear avoidance, depression, anxiety, stress, and/or performance of 

functional activities in individuals with hip dysplasia. There is a potential that these 

psychosocial factors are impacting recovery of function.  

2.18.6 REHABILITATION CONSIDERATIONS-SUMMARY 

Many of the studies in this literature review considered treating the individual 

with some combination of activity modification, manual therapy, neuromuscular re-

education, and therapeutic exercise. There was consensus in the following areas: 

strengthening the core and gluteal muscle groups, avoiding long lever hip flexion, and the 

progression of activities without increased pain. There was disagreement with the 

utilization of squatting and lunging. It is important to consider the patients’ operative 

status, strength level, functional goals and required activities of daily living while 

constructing a rehabilitation program. We need to limit motions that may aggravate the 

surrounding soft tissue structures (long lever straight leg raise and squatting below 90 

degrees) to limit any adverse outcomes. Consideration should also be given to the 

postural positioning assumed by the patient to decrease symptoms and prevent anterior 

hip impingement. Further studies are important to understand the impact of rehabilitation 

and its components on a patient’s quality of life, mental health and return to prior level of 

function.  
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CHAPTER THREE 

THE USE OF SYMPTOM LOCALIZATION IN THE DIFFERENTIAL DIAGNOSIS 
OF SHOULDER PAIN: A CASE REPORT. 

 

3.1 ABSTRACT 

BACKGROUND/PURPOSE: Shoulder pain is a common reason for seeking physical 

therapy. The origin of symptoms can arise from the shoulder or cervical spine. Symptom 

localization (SL) is a systematic method of selectively alleviating and provoking 

structures to identify the source of symptoms. The purpose of this case report is to 

illustrate the SL process used with a patient whose chief complaint was shoulder pain. 

CASE DESCRIPTION: A 29-year-old, right-handed female presented to PT with a 6-

month history of right anterolateral shoulder pain that began after leaning on her right 

arm while driving. Symptoms were aggravated with lifting, reaching, and carrying items 

and alleviated by supporting her arm. A thorough history and medical screening was 

performed. The SL examination sequence: 1. Regional localization, 2. Structural 

localization 3. Confirmation testing. It was determined that the shoulder was the source 

of symptoms, more specifically the supraspinatus muscle tendon unit. Treatment was 

provided in phases, consisting of manual therapy and neuromuscular re-education. 

DISCUSSION: This case study provides an in-context example of using SL to rule out 

the cervical spine and identify the shoulder structure(s) producing pain. A limitation of a 

case report is that causality cannot be established. Further research is needed. 

ACKNOWLEDGEMENTS: No funding sources to disclose.  
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3.2 BACKGROUND 

Shoulder and neck pain are common reasons patients seek medical services.48–50 

The prevalence of shoulder pain in the general population ranges between 7-26%.49,50 

Anterolateral shoulder pain, a common clinical presentation, may potentially arise from 

the rotator cuff, acromioclavicular joint, structures within the subacromial space, and/or 

glenohumeral joint.52–54 The C5-C6 nerve roots can also refer symptoms to the 

anterolateral arm, mimicking characteristics of rotator cuff pathology.55,56 Physical 

therapy (PT) tests and measures commonly used to examine the cervical spine for 

radicular involvement may include: motion assessment, upper limb nerve tension test, 

myotomes, dermatomes, reflex screening, cervical traction, and/or compression, and 

Spurling’s test.6,57,58  

When examining the shoulder, the selection of tests and measures is dependent 

upon patient history, symptoms reported, and location. To improve the accuracy of the 

clinical diagnosis, multiple special tests can be used.47,54,60,61 The tests used to implicate 

structures within the subacromial space include: presence of a painful arc, Neer, and/or 

Hawkins-Kennedy.54,59 The respective sensitivity, specificity and reliability are as 

follows: Painful Arc (73.5%; 80.5%; substantial); Neer (68.0%; 68.7%; poor to fair); and 

Hawkins-Kennedy (71.5%; 66.3%; poor to fair).47,54,60,61,74–78 The diagnostic accuracy of 

these tests varies; each test has the potential to provoke other structures within the 

shoulder.60,77,78 

Given the complexity and intricate nature between the neck and shoulder, there is 

not an established examination process to differentiate between potential sources of 

symptoms and a variety of examination approaches may be used.123 One method 
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described by Kaltenborn and Evjenth,44,45 further developed by Krauss,30,124 is symptom 

localization (SL). SL is a systematic process that includes selectively alleviating and 

provoking body regions, spinal segments, and/or anatomical structures to determine the 

source of symptoms. Regional localization is used to determine symptom origin when the 

potential source of symptoms is along nerve pathways, at adjacent body regions, or when 

the patient’s description of symptoms is vague. The likely source of symptoms can be 

further specified through the application of segmental localization (spine) or structural 

localization to determine if the source of symptoms is a joint, muscle, tendon, nerve, or 

vascular structure.  

Pain is alleviated first, when possible, through a combination of positional 

changes (active and/or passive) and/or graded application of manual pressures. To 

alleviate symptoms, the joint is positioned at the point symptoms begin, point of pain 

(POP), and then manual forces are utilized to reduce symptoms. Provocation, is a way to 

bring on a patient’s symptoms by positioning the joint just prior to the onset of 

symptoms, verge of pain (VOP), and then using manual forces to increase symptoms. 

Alleviation and provocation may be used in sequence where the first test performed is 

confirmed by the second. During this dynamic and evolving process, the clinician must 

gather and integrate exam findings while applying knowledge of anatomy, 

arthrokinematics, and biomechanics to selectively identify the pain producing structures.  

The purpose of this retrospective case report is to illustrate the SL process used 

with a patient whose chief complaint was shoulder pain.  
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3.3 CASE DESCRIPTION 

3.3.1 PATIENT HISTORY 

A 29-year-old, right-handed female presented to therapy with a chief complaint of 

right anterolateral shoulder pain. Pain began 6 months prior to the initial visit. The 

reported mechanism of injury (MOI) was resting on her right arm while driving for an 

extended period. The patient was unable to recall the specific neck and shoulder position 

that was maintained while driving. Symptoms were described as a shooting-clicking pain, 

aggravated by lifting, reaching, and carrying items, and alleviated by supporting the arm 

at her side. At the time of the examination, pain was reported as a 5/10 on the Numeric 

Pain Rating Scale (NPRS) and ranged from a 2-7/10 in the previous week [TABLE 2]. 

Primary functional limitations and goals of PT were identified as the ability to perform a 

shoulder raise, to do a push up, and improve shoulder mobility.  

3.3.2 CLINICAL IMPRESSION (FOLLOWING THE PATIENT HISTORY) 

The vague mechanism of injury, presentation of symptoms at the anterolateral 

shoulder, and pain along a nerve pathway may result from pathologies originating from 

either the cervical spine and/or shoulder. These are indications to perform regional 

localization.30,124 

3.3.3 EXAMINATION 

A thorough medical history, screening, and systems review did not identify flags 

suggesting medical pathologies. Postural assessment revealed rounded shoulders, 

increased upper trapezius and levator scapular muscle fullness bilaterally, and localized 

edema over the anterosuperior portion of the right shoulder.  
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 Regional localization was utilized next, to differentiate between the neck and 

shoulder as potential sources of symptoms [FIGURE 7]. This began by defining the VOP 

and POP. POP was established by moving the patient completely out of symptoms and 

then slowly flexing the shoulder to the moment at which symptoms first returned. To 

determine VOP, the patient extended the shoulder out of pain completely and then moved 

back towards pain, stopping just prior to symptoms. Several repetitions were used to 

ensure consistent shoulder positioning prior to the application of SL.   

 The patient’s shoulder was positioned at the POP and cervical traction was 

manually applied, resulting in no change in symptoms [FIGURE 7]. The shoulder was 

then positioned at the VOP and cervical compression was performed, resulting in no 

change in symptoms [FIGURE 7].  

A second regional localization test was performed to evaluate the potential for 

nerve tension and foraminal compression. The patient’s shoulder was positioned at the 

POP into flexion and then actively rotated the neck to the left and then right. No change 

in symptoms were noted and it was determined that the symptoms were more likely 

coming from the shoulder. [FIGURE 7].  Additionally, Spurling’s test for the cervical 

spine was negative. 

Regional localization findings reduced the likelihood of a cervical source; 

therefore, examination focused on the shoulder. During active and passive motion 

assessment, decreased range of motion into elevation on the right was identified [TABLE 

1]. The presence of a painful arc was also noted during shoulder flexion active range of 

motion (AROM). Structural localization was performed by positioning the shoulder at the 

POP into elevation and then manually applying an inferior glide to the humerus. A 
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decrease in shoulder symptoms was noted. To confirm these findings the shoulder was 

positioned at the VOP and a superior glide of the humerus was applied resulting in the 

return of symptoms. [FIGURE 8].  

Joint play was assessed using the 0-6 mobility scale,45 hypomobility was noted in 

both inferior and posterior glides of the involved shoulder [TABLE 1]. Strength testing 

revealed weakness of the deltoid, middle/lower trapezius, supraspinatus, and 

infraspinatus when compared to the uninvolved side [TABLE 1]. A cluster of shoulder 

specific special tests (Hawkins-Kennedy, Neer, and Painful Arc) were positive. Active 

and passive muscle bowstring was positive for supraspinatus involvement [FIGURE 9]. 

Layered palpation identified tenderness of the upper trap, levator scapula, cervical 

paraspinals and the rotator cuff insertion on the greater tubercle.   

3.3.4 CLINICAL IMPRESSION (FOLLOWING THE PHYSICAL EXAMINATION) 

Structural localization findings indicated the supraspinatus as the source of 

symptoms. This was further supported by several positive special tests for the shoulder. 

Visceral contributions were ruled out with medical history, and cervical involvement was 

ruled out with regional localization. 

3.3.5 DIAGNOSIS AND PROGNOSIS 

The PT diagnosis was a muscle performance impairment of the supraspinatus 

with a suspected diagnosis of supraspinatus tendinopathy (ICD-10 codes: M75.41 and 

M75.91). The prognosis was good secondary to the absence of underlying medical 

comorbidities and the ability to manually and positionally alleviate symptoms. 
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3.3.6 INTERVENTION 

Interventions were provided as outlined in [TABLE 3]. Considerations included 

tolerance to movement, acuity of symptoms, and stage of healing. Eccentric training was 

not selected first due to the level of pain and poor tolerance to load. 

Intervention was divided into three phases. In the first phase, the primary focus 

was on pain reduction strategies. Soft tissues were managed by using techniques to 

decrease edema and improve tissue gliding through the application of grade I-II joint 

mobilization techniques and shortening functional massage techniques. Functional 

massage is a manual therapy technique that involves repeatedly moving the muscle into 

its primary or secondary movements in either a lengthening or shortening motion, 

combined with repetitive manual pressure (1 repetition every 2-3 seconds) to improve 

tissue mobility, decrease pain, and reduce edema.124,125 Lastly, exercises were assisted by 

the therapist or supported an external suspension system (Red Cord).  

The second phase of treatment focused on restoration of range of motion. 

Transition to this treatment phase began when pain decreased to 0-2/10 (NPRS) and 

assisted movements were tolerated without difficulty. Within this phase external support 

was removed and AROM within pain free range was initiated. Joint mobilizations were 

progressed to manage capsular restrictions and soft tissue techniques of the targeted 

muscles transitioned from shortening to lengthening.   

The third phase, focused on restoration of muscle performance and strength. Soft 

tissue and joint restrictions were further addressed through lengthening functional 

massage and joint mobilization techniques respectively. 

 



51 

3.4 OUTCOMES 

Symptom localization identified the shoulder as the region and supraspinatus as 

the structure. This was confirmed through special tests of the shoulder. Visceral 

contributions were ruled out with medical history. A targeted and phased treatment 

approach was implemented, yielding a decrease in pain (0-2/10) and return to prior 

functional activities. At the time of discharge, a score of 10/10 was recorded for all three 

items on the PSFS, a 4.5% on the qDASH, and 77/80 on the UEFS [TABLE 2].  

3.5 DISCUSSION 

Physical therapists have increased autonomy and incidence of direct access.126 As 

a result, they need to have the ability to differentiate between all the potential sources of 

symptoms, especially when diagnostic imaging studies are not available or when the 

referral diagnosis is a symptom versus a pathology. The process of symptom localization 

provides a framework for the examiner to systematically determine the most likely source 

of symptoms.  

Physical therapists may structure a musculoskeletal exam as a quick screen, a 

comprehensive exam, and/or a regionally focused examination.86 The SL process lends 

itself well to the inclusion of all three components by progressing from regional 

localization to structural localization in response to findings during the examination.  

It is currently recommended to perform a cluster of special tests for the diagnosis 

of shoulder or cervical pathologies.47,53,60,61,74 There are mixed opinions on which special 

tests to select,127 the optimal way to perform the tests and the best way to sequence their 

order during a physical exam.128 In addition, physical special tests used to examine the 

neck and shoulder, such as Hawkins-Kennedy, Neer, Painful Arc, and Spurling’s are all 



52 

provocation tests. If a provocation test is applied too soon in the examination sequence it 

is possible to irritate the structures, and a resolution of symptoms may not occur prior to 

the application of the next testing procedure. This may yield false positives and an 

inaccurate diagnosis.128 

Symptom localization allows the practitioner to sequence testing to begin with 

alleviation prior to provocation, decreasing the likelihood of sensitizing the structures 

prior to the application of the next test.  Beginning with alleviation testing provides the 

opportunity to build patient rapport and instill patient confidence in the practitioner, by 

demonstrating the ability to change symptoms. Pertinent information regarding palpatory 

pressure, movement tolerance and/or fear avoidance can be gained during the physical 

examination and used to structure an intervention plan. This information can also be 

utilized to build a set of self-management strategies the patient may use to manage their 

symptoms for their condition.129  

This study is one example of the utilization of this process and is not without 

limitations. Its design, as a case report, limits the ability to draw inferences or define 

causality. In this scenario the patient was able to communicate both the movement and 

point in which symptoms began; however, not all patients are able to clearly articulate 

their symptoms.  

3.6 CONCLUSION 

The SL sequence allows the PT to selectively provoke and alleviate the potential 

sources of symptoms while considering the impact on adjacent structures. This case study 

provides an in-context example of using SL to rule out the cervical spine and identify the 
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shoulder structures producing pain. Further research is needed to determine the 

effectiveness of SL on a larger sample size with varying clinical presentations.  
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Table 1: Initial Examination Objective Findings

 



58 

Table 2: Shoulder Outcome Measures 

 

Table 2: Measurement Tool Findings 

Week UEFS  NPRS qDASH PSFS 

Initial Evaluation - 5/10 31.8% Shoulder Raise 
Push Ups 

Reach Behind Back 

2/10 
2/10 
4/10 

Week 4 68/80 0/10 11.36% Shoulder Raise 
Push Ups 

Reach Behind Back 

4/10 
4/10 
5/10 

Week 5-6 - 0/10 - Shoulder Raise 
Push Ups 

Reach Behind Back 

6/10 
5/10 
7/10 

Week 8 77/80 1/10 4.5% Shoulder Raise 
Push Ups 

Reach Behind Back 

10/10 
10/10 
10/10 

6 Month Follow Up 
Phone Call 

- 0/10 - Shoulder Raise 
Push Ups 

Reach Behind Back 

10/10 
10/10 
10/10 

2 Year Follow Up Phone Call - 0/10 - Shoulder Raise 
Push Ups 

Reach Behind Back 

10/10 
10/10 
10/10 
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Table 3: Shoulder Intervention Summary Table 
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CHAPTER FOUR 

THE RELATIONSHIP BETWEEN PSYCHOSOCIAL FACTORS AND PATIENT 
REPORTED FUNCTIONAL IMPAIRMENTS IN INDIVIDUALS WITH HIP 

DYSPLASIA: SURVEY RESEARCH 

4.1 ABSTRACT 

BACKGROUND: Hip dysplasia, a condition resulting in an incongruency of the 

hip joint, can lead to early cartilage breakdown, decreased strength, altered walking, 

decreased quality of life, and functional deficits. Conservative and at times operative 

management may be necessary to address altered arthrokinematics and delay articular 

cartilage changes. Rehabilitation is multi-faceted and complex for a variety of reasons.  

This study looked at the relationship between psychosocial factors and function. 

METHODS: An electronic survey consisting of demographic information, the 

International Hip Outcome Tool (iHOT), Fear Avoidance Belief Questionnaire (FABQ), 

and Depression Anxiety Stress Scale (DASS-21) was posted in physical therapy clinics 

and on social media support groups for individuals with hip dysplasia.  RESULTS: A total 

of 84 participants met the inclusion criteria of having a history of hip dysplasia and did 

not meet the exclusion criteria (history of spinal fusion, and/or a total hip replacement). A 

linear relationship (r2 = 0.34) was observed between the iHOT and psychosocial outcome 

measures (FABQ and DASS-21). A moderate relationship (r = -0.59) between function 

(iHOT) and fear avoidance behavior (FABQ), and a small relationship (r= -0.24) between 

function (iHOT) and the DASS-21 was observed in the sample population. Factors 

including pain frequency, pain intensity, HEP frequency, and participation in sport had an 

impact on iHOT, FABQ, and/or DASS-21 scores, although no single factor contributed 

more significantly than others. DISCUSSION/ CONCLUSION: Multiple factors should 
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be considered when treating individuals with hip dysplasia due to the linear relationships 

between FABQ, DASS-21, and iHOT scores. The impact on function may leave 

individuals less mobile and at increased risk of mental health conditions. The utilization 

of therapist directed strategies, self-management techniques, and use of an 

interdisciplinary team may be needed in the treatment of individuals with hip dysplasia.  

4.2 BACKGROUND  

Hip dysplasia is an orthopedic condition characterized by incongruency between 

the femoral head and the acetabulum.10,11 As a result, structural changes can lead to 

impaired stability, and increased demands on the soft tissue.10,11,90,94,95 If left untreated 

prolonged abnormalities in joint mechanics may result in early articular cartilage 

degeneration, decreased strength, altered gait, decreased quality of life, and functional 

deficits.12,16,17,93 Common functional deficits in this population include difficulty with 

prolonged sitting, standing, walking, stairs, quick pivot motion, and transfers from sitting 

to standing.   

Conservative and at times operative management are routinely used to improve 

joint mechanics, while attempting to decrease the progression of articular 

changes.16,97,101–103,130,131 Conservative treatments are aimed at restoring strength and 

neuromuscular control of the hip stabilizers due to morphological changes of the 

iliocapsularis, rectus femoris, and iliopsoas muscles.11,22,23,90,94,95 These structural changes 

occur due to the proximity to the anterior hip joint and the secondary role they play in hip 

stabilization. A decrease in gluteus medius cross-sectional area (CSA), decreased hip 

flexor volume (iliopsoas and iliocapsularis), and increased external rotator muscle 

volume has been observed.21–23,106,107,110 Due to the nature of the underlying pathology, 
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morphological changes in the muscles, and time required to make strength and motor 

control gains, a longer course of physical therapy to return to desired activities may be 

needed.132  

At times, surgical intervention is required to improve joint congruency through 

reorientation, resurfacing, reshaping, and/or soft tissue repair.10 When significant joint 

degeneration has occurred, a joint replacement may be warranted.11,109,110 Hip dysplasia is 

one of the leading causes of pre-mature hip osteoarthritis and the need for a total hip 

arthroplasty prior to age 50.13,103 The course of rehabilitation may change based upon 

healing times, and individual variations. In both conservative and surgical care pain may 

persist for longer periods of time resulting in anxiety and insomnia,121 both of which alter 

the processing of pain by the central nervous system. 

When pain persists over time there are many factors that impact the way an 

individual experiences and reports their pain level.117,118 Chronic pain can cause central 

and/or peripheral sensitization to pain stimuli and heighten the perception of pain.133 This 

may contribute to prolonged pain, and the potential development of anxiety, and/or 

depression, further compounding the pain experience.133 Hip pain can result in decreased 

function, pain catastrophizing, anxiety and depression while being linked to decreased 

function in patients with hip dysplasia.120,122 Previous research has found that when the 

mental health aspects of recovery are addressed there is an improvement in function and 

quality of life, but there is limited evidence in a population of patients with hip 

dysplasia.41,122,134  

There is a lack of consensus on rehabilitation guidelines for patients with hip 

dysplasia.105,110 Rehabilitation whether conservative or surgical, is multi-faceted and 
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complex, including neuromuscular re-education, range of motion, soft tissue restrictions, 

strength, and functional deficits.30,105,111,112 The International Hip Outcome Tool (iHOT) 

is routinely used in clinical and research settings to capture a person’s perceived 

functional level. The Fear Avoidance Belief Questionnaire (FABQ) is used to measure 

psychosocial impacts on function. The DASS-21 is a widely available screening tool, that 

can be used in the community, clinical, and in research settings. Little research has been 

done on the potential relationship between fear avoidance, depression, anxiety, stress, 

and/or perceived performance of functional activities in individuals with hip dysplasia. 

There is a potential for these psychosocial factors to impact recovery of function.  

The purpose of this study is to explore the potential relationship between 

psychosocial factors (fear avoidance, depression, anxiety, and stress) and self-reported 

function, in individuals who have been diagnosed with hip dysplasia. It is hypothesized 

that there are psychosocial barriers to recovery and the return to prior level of function.  

4.3 METHODS SUMMARY  

This descriptive study was approved by the Institutional Review Board (IRB) of 

the sponsoring institution. Participants were then recruited through convenience, 

snowball, and/or purposive sampling using fliers placed in physical therapy clinics and 

via hip dysplasia social media support groups. Potential participants who were the age of 

majority, after providing electronic consent, were given access to take the survey. Surveys 

were made available to individuals aged 12-17 after receiving parent permission and 

assent forms. An electronic survey was completed via Qualtrics. Participants were 

included in the study if they reported a physician diagnosis of hip dysplasia, ability to 

access the internet, and ability to read at an 8th grade level. Exclusion criteria were 



64 

presence of an artificial hip joint, concurrent lumbar radiculopathy, lumbar stabilization 

procedures (i.e. spinal fusion), or inability to complete the survey.  

The survey consisted of a de-identified demographic questionnaire, functional 

assessment (iHOT), and psychosocial measures (FABQ and DASS-21). The demographic 

portion of the survey included information regarding height, weight, past medical history, 

date of onset, treatments received, symptom characteristics including pain scores, 

participation in sport, and current function.   

Participant current functional level was investigated through the utilization of the 

iHOT, a functional outcome measure that has well established reliability, validity, and is 

responsive to change.135 The iHOT is a 33 item, 4 section (1. Symptom and function, 2. 

Sports and recreational activities, 3. Job related concerns, 4. Social, emotional and 

lifestyle concerns) outcome measure, that is used to assess the quality of life for young, 

active patients with hip problems. Those completing the iHOT are traditionally asked to 

indicate on a visual analog scale (VAS) line of 100 mm the level of difficulty with each 

item, with ‘extreme difficulty’ on the far left and ‘no difficulty’ on the right.  A total score 

is calculated as a mean of all VAS scores, with a lower score indicating greater 

impairments in function. A study comparing the reliability of completing a VAS on paper 

and electronically found similar results when comparing the two methods of data 

collection. 136 This addressed concern about completion of the iHOT electronically versus 

on paper.   

Information regarding the psychosocial status of participants was gained through 

the completion of both the fear avoidance belief questionnaire (FABQ), and the 

depression, anxiety, and stress scale (DASS-21). The FABQ is a 16 item, 2 section (1. 
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Physical Activity, and 2. Work) functional outcome measure that is frequently 

administered to individuals who have low back and lower extremity pathologies.39,40 

Those completing the FABQ are asked to respond to each question using a 7-point Likert 

scale, with 0 indicating they completely disagree to 6 meaning they completely agree. A 

maximum score of 96 is available with higher scores indicating greater levels of fear 

avoidance behavior. It has been shown to be a reliable test in individuals who have low 

back and neck pain. Although no studies were located that document the use of the FABQ 

in individuals with hip dysplasia, one study reports that fear avoidance beliefs adversely 

influenced functional levels in individuals recovering from ACL reconstruction.41  

The DASS-21 consists of 21 items, that can be divided into 3 subscales (1. 

Depression, 2. Anxiety, 3. Stress). The DASS-21 is scored on a 4-point scale with 0 

indicating the that the item ‘does not apply’ to 3 where the question ‘applied to me very 

much or most of the time. Given the typical age of diagnosis, time spent in physical 

therapy, and/or recovery from major corrective surgery individuals with hip dysplasia 

have the potential to have increased levels of depression, anxiety, and/or stress. These 

individuals may have had to modify or change participation in sports/activities, limit their 

social interaction, or take time away from work as a result of their diagnosis. The DASS-

21 has documented reliability and validity, and has been utilized in multiple studies to 

explore the psychological impact on function.42,43,137  

Data was then analyzed using Microsoft excel for descriptive statistics, R and 

RStudio (version 2024.12.1+563) for Spearman rank correlation to investigate 

relationship between two variables and linear regression to study relationships among 

multiple variables. 
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4.4 RESULTS 

Of the 245 respondents, a total of 84 participants [FIGURE 10], 81 females and 3 

males, with a mean age of 28.4 years old, and a mean BMI of 26.26 met inclusion criteria 

and completed the survey [TABLE 4]. Daily pain scores ranged from 1 to 8 out of 10 on 

the numeric pain rating scale (NPRS) [TABLE 5], 39 (46%) of the participants 

experienced symptoms 7 days per week [TABLE 5], and medications were used to 

manage symptoms in 36 (43%) participants [TABLE 4]. Scores on the iHOT (mean = 

48.2), FABQ (mean = 35.4), and DASS 21 (mean = 31.6) indicated functional and 

psychosocial impairments [TABLE 5].  

Of the 84 respondents, 19 individuals did not have surgery and 65 had surgical 

intervention on their hip [FIGURE 11]. Of the 65 individuals who had surgery on their 

hip, 49 individuals reported surgical intervention and date of surgery with a mean time 

since surgical intervention of 2.57 years (range of 2 months to 11 years) [FIGURE 11]. 

Eleven individuals or 13.1% of the respondents were in the acute phase of recovery as 

defined for this study as being less than 1 year out from surgery [FIGURE 11]. The 

largest subset was those in the chronic phase of recovery and greater than 1 year out of 

surgical intervention [FIGURE 11]. This included 39 respondents or 46.4%.  

A total of 14 (16%) participants self-reported ‘mental health’, ‘anxiety’, and/or 

‘depression’ in their past medical history [TABLE 4]. FABQ, scores greater than or equal 

to 15 on the physical activity and 34 on the work subscales indicate high scores.  A total 

of 49 (58.3%) of participants had elevated fear avoidance related to physical activity with 

a mean score of 14.9 [TABLE 5]. Two participants (2.4%) had elevated fear avoidance 

related to work with mean score of 12.65 [TABLE 5].  Results from the DASS-21 
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revealed 42 (50%) participants were above normal levels for depression, 31 (37%) for 

anxiety, and 39 (46%) for stress [TABLE 5]. When looking at the subscales of the 

DASS-21, depression (mean = 10.3 ± 8.9), anxiety (mean = 6.6 ± 6.6), and stress (mean = 

14.7 ± 7.5) [TABLE 5]. Of those in the elevated ranges, 5 participants were at the 

‘extremely severe’ range for anxiety, 5 for depression, and 0 for stress.  

A moderate linear relationship (r = -0.59, p-value = 2.458e-09, 95% CI: -0.43 to -

0.717) was observed between the FABQ and iHOT [Figure 12]. A small correlation 

coefficient (r = -0.24, p-value = 0.028, 95% CI: -0.43 to -0.027) was noted when 

comparing the DASS-21 total score to the iHOT [Figure 13]. A linear relationship (r2 = 

0.34) exists between the iHOT and psychosocial outcome measures (FABQ and DASS-

21) [FIGURE 14].  

Further analysis revealed a negative correlation between pain frequency (r = -

0.58, p-value = 0.002), and pain intensity (r = -.68, p-value = 7.438e-12) when 

compared to the iHOT. Pain frequency (r = 0.34, p-value = 0.002) and pain intensity (r = 

0.40, p-value = 0.0003) were positively correlated with the FABQ.  A similar 

relationship was observed between the DASS-21 total scores and pain frequency (r = 

0.23, p-value = 0.03), and pain intensity (r = 0.35, p-value = 0.001).   

There was variation in responses regarding the highest level of sport that 

participants competed in (recreational to professional). At the time of the survey, 75% of 

the respondents reported that they are no longer participating in sports. There was a 

small and statistically non-significant relationship between participation in sport (r = -

0.21, p-value = 0.07), and home exercise program (HEP) frequency (r = 0.20, p-value – 

0.07) with scores on the FABQ. Analogous findings were observed for the DASS-21 
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HEP frequency (r = 0.10, p-value = 0.37) and still competing in sport (r = -0.25, p-value 

=0.03).  

4.5 DISCUSSION 

The purpose of this study is to explore the potential relationship between 

psychosocial factors (fear avoidance, depression, anxiety, and stress) and function in 

individuals who have been diagnosed with hip dysplasia.  

In the demographic portion of the survey, 16% of participants self-reported mental 

health challenges. Scores on the psychosocial outcome measures were elevated in the 

areas of fear avoidances, depression, anxiety, and stress in 37-58% of the respondents. 

The relationship of the iHOT to the DASS-21 and FABQ had an r2 value of 0.34 

indicating that these two psychosocial outcome measures explain 34% of the variation in 

function as measured by the iHOT.  

As FABQ and DASS-21 scores increased, a decrease in iHOT scores was 

observed. These relationships can be used to understand the impact the dimensions tested 

on the psychosocial outcome measures, have on functional status (iHOT).  No single 

factor contributes more weight to this relationship, as there was a small and statistically 

non-significant relationship between psychosocial outcome measures scores on HEP 

performance and participation in sport/recreational activities. Patients who remain active 

in sport and HEP have lower fear avoidance scores, which may be related to the impact of 

exercise on mental health or having a management strategy in place.138 Poorer mental 

health outcomes have been observed in individuals who are sedentary and have decreased 

function.139 
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As physical therapists, addressing only the physical side of recovery may not be 

sufficient, but rather a comprehensive approach may be needed. This can start by 

screening patients, modifying the delivery of care, and the training to identify and 

respond to mental health challenges.  The relationships between iHOT, FABQ, and 

DASS-21 further illustrates the need for screening and possibly early multidisciplinary 

intervention. When the FABQ scores are greater than 15 on the physical activity section, 

and 34 on the work subscale, it indicates that they are at high risk for fear avoidance 

behavior.140 When scores on the DASS-21 are elevated (depression greater than 10, 

anxiety greater than 8, and stress scores greater than 15) it suggests high levels of 

distress.141 In both instances, referral to mental health professionals may be needed for 

further evaluation.  When FABQ scores fall below a 15 and 34 for the physical activity 

and work subscales respectively, there are early interventions or considerations that can 

be incorporated into the plan of care. Physical therapists play a role in offering 

suggestions, modifications, or alternatives to increase interaction within their 

environment. 

Screening for physical and psychosocial impairments and may consist of a variety 

of tools and/or training. This study provides evidence of the role that the DASS-21 and 

FABQ can play in detecting psychosocial impairments in this population. Mental health 

first aid training can provide therapists with the tools and strategies needed to identify 

and respond to individuals who may be at risk for a mental health issue. “Mental Health 

America” an online resource, offers free screening tools and other mental health 

resources- free to the public.  When elevated levels are detected, a referral back to the 
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physician and or recommendation of consultation with a mental health professional, may 

be beneficial for those most at risk, as identified by the DASS-21 and FABQ.   

Physical therapists have the freedom to modify the way in which each treatment 

session is structured. Modifications may consist of offering transition time, a quiet space, 

objective encouragement, and strategies such as mindfulness to those who have elevated 

levels of stress or anxiety.  

Encouraging self-care, is another way that the physical therapist can advocate for 

overall patient wellness. We can suggest that our clients consider the 8 domains of well-

being (emotional, physical, occupational, social, spiritual, intellectual, environmental, 

financial) with the goal of improving balance. Balance of these components provides 

optimal wellness; when one or more of these domains are out of balance then increased 

distress can occur.  As indicated by the findings from this study, the use of outcome 

measures can identify functional and psychosocial impairments. With this information, 

we can guide patients to the appropriate resources within their medical team, and/or 

community.  

Limitations of this study include smaller sample size, which may be the reason 

that a small and non-significant relationship between HEP performance and participation 

in recreational activities was observed. In addition, distribution was not sufficient to 

understand the impact of surgical vs non-surgical management on DASS-21, FABQ, and 

iHOT scores.  The sample was largely comprised of females (81 of 84) which is reflective 

of a population of individuals with hip dysplasia and scores on the DASS-21 are often 

higher for women specifically in the areas of depression and anxiety. Therefore, elevated 
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scores on the DASS-21 could be influenced not only but the hip condition, but also by 

gender-related differences in how people experience stress, anxiety, and depression.  

It is recommended that future research investigate the statistical impact of a larger 

sample size on the factors of HEP performance and participation in recreational activities.  

In addition, it would be of interest to evaluate the effectiveness of an early intervention 

plan for individuals with elevated FABQ and DASS-21 scores and determine if it would 

change their trajectory on the iHOT. Lastly, consideration should be made to see whether 

the impact of surgery changes the relationship between fear-avoidance and function. This 

analysis was not made in the current study as the subject sample did not have equal 

distribution between the two groups. 

4.6 CLINICAL RELEVANCE 

There are multiple factors that need to be considered when structuring a treatment 

plan for individuals with hip dysplasia. In addition to physical impairments, psychosocial 

status needs to be considered at the initial examination, and throughout the course of care. 

The utilization of the FABQ and DASS-21 in addition to the iHOT may be needed to 

make an accurate assessment of the individual psychosocial status and allow for a 

comprehensive approach when constructing a treatment plan. Mental Health First Aid, is 

a training course for community members and non-mental health providers, that can help 

to train the physical therapist to appropriately respond to elevated fear avoidance and 

distress levels.  

4.7 CONCLUSION 

A linear relationship between iHOT, FABQ and DASS-21 scores exists. As 

psychosocial outcome measure scores increased, a decrease in iHOT scores was 



72 

observed. No single factor contributes more weight to this relationship as small and non-

statistically significant correlation was observed between FABQ and DASS-21 scores and 

HEP performance and participation in sport/recreational activities indicating that there 

are potential factors that explain the relationship between the two outcome measures. 

Those who stay active in sport and HEP have better FABQ and DASS-21 scores, which 

may be related to the impact of exercise on mental health or having a management 

strategy. This is a place where physical therapist and an interdisciplinary team could 

intervene through the structuring of a comprehensive intervention plan.  
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TABLE 4: Hip Dysplasia Demographics 

Variable  
Age (year) mean ± SD  28.35 ± 6.45 
Gender n (%)  
     Male 3 (3.6%) 
     Female 81 (96%) 
Ethnicity n (%)  
     White 76 (90%) 
     Asian 3 (4%) 
     Asian + White 1 (1%) 
     African American + White 1 (1%) 
     Native American + White 1 (1%) 
     Hispanic/Latino 1 (1%) 
Height (m) mean ± SD 1.66 ± 0.07 
Weight (kg) mean ± SD 72.45 ± 15.25 
BMI (kg/m2) 26.26 ± 4.83 
Variable  
Laterality n (%)  
     Left 15 (18%) 
     Right 21 (25%) 
     Bilateral 48 (57%) 
Surgery n (%)  
     Yes 65 (77%) 
     No 18 (21%) 
     Maybe 1 (1%) 
Medication n (%)  
     Yes 36 (43%) 
     No 37 (44%) 
     Maybe 11 (13%) 
Medication Category n (%)  
     OTC 30 (36%) 
     RX 5 (6%) 
     OTC + RX 10 (12%) 
     Other 2 (2%) 
     NA or No 37 (44%) 
Highest Level of Sport n (%)  
     None 6 (7%) 
     Recreational 24 (29%) 
     Recreational + High School 9 (11%) 
     High School 22 (27%) 
     High School + College 1 (1%) 
     College 19 (23%) 
     College + Professional 1 (1%) 
     Professional 1 (1%) 
Past Medical History n (%)  
     Anxiety and Depression 14 (16%) 
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TABLE 5: Hip Dysplasia Functional Outcome Measures (FOM) 

Functional Outcome Measure  
iHOT Total (𝑋 ± SD)  48.22 ± 20.83 
     Symptoms and Function 55.80 ± 22.29 
     Work 46.44 ± 26.97 
     Sports and Recreation 37.33 ± 25.24 
     Social and Emotional 38.21 ± 23.83 
FABQ Total (𝑋 ± SD) 35.38 ± 16.16 
     Physical Activity 14.90 ± 5.34 
     Work 12.65 ± 9.78 
DASS-21 Total (𝑋 ± SD) 31.57 ± 19.92 
     Depression 10.31 ± 8.88  
     Anxiety 6.55 ± 6.60 
     Stress 14.71 ± 7.51 
Pain (NPRS) (𝑋 ± SD)  
     Best 2.13 ± 2.02 
     Worst 7.55 ± 1.78 
     Current 3.67 ± 2.41 
Pain Frequency n (%)  
     0-1 Days 8 (10%) 
     1-2 Days 10 (12%) 
     2-3 Days 5 (6%) 
     3-4 Days 9 (11%) 
     4-5 Days 6 (7%) 
     5-6 Days 7 (8%) 
     7 Days 39 (46%) 

Key: 𝑋 = mean, SD= standard deviation, n = number 
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FIGURE 10: Hip Dysplasia: Survey Response Diagram 
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FIGURE 11: Length of time since surgery 
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FIGURE 12: Hip Dysplasia: iHOT vs FABQ Correlation 
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FIGURE 13: Hip Dysplasia: DASS-21 vs iHOT Correlation 
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FIGURE 14: Relationship between iHOT, FABQ, and DASS-21 
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CHAPTER FIVE 

RESEARCH AGENDA 

5.1 RESEARCH AGENDA 

I have a passion to explore and understand the world around me. As a clinician I 

am constantly trying to understand the patient’s chief complaint, the mechanism of injury, 

the possible diagnosis, and best course of care. To do this I must ask questions of myself 

and my abilities, the patient and what they value, and of the research to understand the 

current concepts and practices. This internal drive led me to begin work on a case report 

included in this dissertation. Through this process, I continued to learn and grow as a 

clinician and researcher. That quest for knowledge and the ability to integrate new 

concepts and ideas, has led me to continue research in physical therapy. The two 

manuscripts within this dissertation provide a foundation to develop these two research 

pathways that are related yet create unique trajectories.  

The shoulder case study provides an in-context example of the application of 

symptom localization to evaluate an individual presenting to therapy with vague 

complaints of shoulder pain. This case study illustrates the SL process of ruling out the 

cervical spine and identifying the shoulder as the region producing pain. This article 

serves as a starting point for further research. From my clinical experience, I also have 

examples of cases in which SL identified the neck as the source of shoulder pain and the 

low back as the source of hip symptoms. Each case can be developed into a publishable 

case report.  

Hip dysplasia is a condition that results an incongruency of the hip joint. When 

left untreated, hip dysplasia is a common reason for individuals to have a hip replacement 
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prior to the age of 50.12,13 This can lead to increased utilization of the health care system, 

increased time off work, and decreased function/mobility leading to impact on the 

community level.  Several studies have investigated various types of treatment, changes 

to muscle and joint structure/function, and suggestions for rehabilitation. There are 

limited studies investigating the factors that impact the return to prior function and sport. 

Due to the potential large-scale implications of untreated hip dysplasia, I plan to focus my 

research here, as my current research study provides a foundation for the future.  

In the second study of this dissertation, I investigated the relationship between 

psychosocial factors and function in individuals with hip dysplasia. The findings suggest 

that factors such as BMI, pain, and participation in their preferred sport all have a 

relationship with function, however the magnitude of its impact is small.  Due to the large 

volume of data and gaps within the literature, there are several potential directions that 

this could be explored (outlined below).  

First, I will assess the impact of mental health factors on function. In studies 

investigating the patients return to function post operative ACL reconstruction, it was 

found that fear avoidance behavior and mental health play a role in return to sport in this 

population. However, there is little research to date in a population of individuals with 

hip dysplasia.  I plan to use my existing data that demonstrated a relationship between 

function, depression, anxiety, stress, and pain to compare individual items on the 

International Hip Outcome Tool (iHOT) to the Depression Anxiety and Stress Score 

(DASS-21) and the Fear Avoidance Belief Questionnaire (FABQ). This information can 

be used to aid in the examination process, structure treatment plans, and generate 
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potential referrals to mental health professionals, so both physical and psychosocial 

aspects of rehabilitation are addressed.    

I intend to use data from my survey to determine if there is a link between the 

Patient Specific Functional Scale (PSFS) and participation in sport. The PSFS is an open-

ended functional outcome measure that allows individuals to identify the functional 

components that they are having difficulty with, often unique to the participant and not 

captured on other outcome measures.  The PSFS has good reliability (0.83-0.89) and is 

sensitive to change (SEM of 0.63-0.9) in patients with a variety of musculoskeletal 

conditions.38 This work is complementary to the research that I am completing with my 

committee chair. In this retrospective comparison study, we are analyzing the results of a 

patient’s change in function based on the outcomes of patient selected goals using the 

Patient Specific Functional Scale (PSFS) and comparing them to the International Hip 

Outcome Tool (iHOT) and Lower Extremity Functional Scale (LEFS). With both studies, 

my goal is to find better ways to document patient progress and develop an individualized 

treatment plan that considers unique patient goals.  

To further expand on this research, I plan to conduct a prospective intervention 

study investigating balance strategies that are used in individuals with hip pain versus 

those without. Depending on the direction of these findings, I will investigate some of the 

unique gait compensations in patients who have hip pain/dysplasia. This would initially 

start as a case-series and potentially grow into a larger study.  

The survey research in my dissertation and a future case series on balance and gait 

considerations will lay the foundation for a study comparing the effectiveness of 

treatment. In the next 10-15 years I intend to continue to work with a population of 
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individuals with hip dysplasia. I would like to compare the effectiveness of early weight 

bearing exercises versus suspension training (red cord) in individuals with hip dysplasia 

to see if it alters the return to prior level of function. This type of research can guide the 

rehabilitation approach for these individuals and facilitate a return to activities that they 

perform daily (self-care, recreational, and/or sport).  

After successful completion and defense of my dissertation, I will submit my case 

study entitled: “The Use of Symptom Localization in the Differential Diagnosis of 

Shoulder Pain: A Case Report” to the Journal of Orthopedic and Sports Physical Therapy-

Cases. This is a journal that focuses on the publication of case studies/series within the 

field of Physical Therapy.142 A secondary journal for submission is Cureus, an open 

access journal whose aim is to publish unique research articles on a variety of medical 

sciences.143 “The Relationship of Psychosocial Factors and Patient Reported Functional 

Impairments in Individuals with Hip Dysplasia: Survey Research” Will be submitted to 

the Journal of Back and Musculoskeletal Rehabilitation. This journal is dedicated to 

publishing studies that take an interdisciplinary approach to the treatment and 

management of individuals who have musculoskeletal conditions.144 A secondary journal 

for submission is the Journal of Orthopedic and Sports Physical Therapy (JOSPT). This 

journal is dedicated to the advancement of musculoskeletal and sports related medical 

practice.  

My overall goal is to be a positive contributor to the field of orthopedic physical 

therapy by conducting research including case, descriptive, survey and intervention-based 

studies. It is my intent to conduct research that is clinically applicable.  
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98 

Appendix 2: IRB Approval Letter-Hip Survey Research 
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Appendix 3: The Upper Extremity Functional Scale (UEFS) 
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Appendix 4: Quick Disability of the Arm, Shoulder, and Hand (qDASH)  

 



102 

 



103 

 

 

 

 



104 

Appendix 5: The International Hip Outcome Tool (iHOT) 
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Appendix 6: The Patient Specific Functional Scale (PSFS) 
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Appendix 7: Fear Avoidance Belief Questionnaire (FABQ)  
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Appendix 8: The Depression Anxiety and Stress Scale (DASS-21)  

**Data collected in survey but results reported elsewhere** 

 

 


