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Abstract 

Introduction 

Tendinopathy of the proximal hamstring is a cause of ischial pain.  The tendinopathy 

commonly impacts athletic populations and active post-menopausal women and is associated 

with persistent symptoms that restrict physical activity.  A greater understanding of proximal 

hamstring tendinopathy is needed to develop interventions to improve management.  It is also 

critical that the utility of outcomes measures are understood, to ensure the impact of 

tendinopathies of the hip are captured in research. 

Thesis outline 

A systematic review was performed to evaluate the effectiveness of treatments used to manage 

proximal hamstring tendinopathy.  This review established that there was insufficient evidence 

to make strong recommendations on any treatment.  The results also found that there was 

variability in the outcome measures used to capture the impact of the condition across studies. 

A qualitative study was performed that involved interviewing expert physiotherapists on best 

practice in assessment and management.  Experts used a clinical reasoning approach to 

diagnose proximal hamstring tendinopathy, incorporating information gained from the patient 

interview and response to a battery of provocation tests.  Experts managed the condition using 

education and progressive exercise. 

A Delphi study and two systematic reviews were performed to evaluate outcome measures 

used to assess tendinopathies of the hip.  We found a lack of measures with sufficient properties 

for capturing the core domains of proximal hamstring and gluteal tendinopathy.  A single 

measure of disability was provisionally recommended:  the Victorian Institute of Sport 

Assessment – Proximal hamstring and Victorian Institute of Sport Assessment - gluteal 

tendinopathy - for both proximal hamstring and gluteal tendinopathy. 

Conclusion 

Current best practice management of proximal hamstring tendinopathy involves education and 

progressive exercise.  Further high-quality evidence is required to make strong 

recommendations on management.  Rigorously validated outcome measures for evaluating 
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common hip tendinopathies are lacking – with an urgent need for further development of high-

quality measures.
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Concise statement of research question 

The principal aims of this thesis were to investigate the treatment options used to manage 

proximal hamstring tendinopathy and to evaluate the outcome measures used to evaluate 

common tendinopathies of the hip and pelvis. 

Significant research has been conducted to investigate tendinopathy in the upper and lower 

limbs such as the Achilles tendon, extensor tendons of the forearm, rotator cuff of the shoulder 

and patella tendon.  In contrast, little attention has been given to tendinopathies of the hip and 

pelvis, in particular proximal hamstring tendinopathy. 

This thesis will (i) summarise the current evidence for the efficacy of different treatments on 

proximal hamstring tendinopathy (study one); (ii) describe how expert physiotherapists assess, 

manage and prevent proximal hamstring tendinopathy (study two); and (iii) appraise outcome 

measures used to evaluate outcomes in common hip tendinopathies (studies three to six). 

This thesis consists of the following studies: 

• Study one (Chapter two):  Proximal hamstring tendinopathy; a systematic review of

interventions.

• Study two (Chapter three):  Proximal hamstring tendinopathy; expert physiotherapists’

perspectives on diagnosis, management and prevention.

• Study three (Chapter five):  Core outcome set development for proximal hamstring

tendinopathy (COS-PHT):  a study protocol.

• Study four (Chapter six):  Outcome measures in the management of proximal hamstring

tendinopathy; a systematic review of their measurement properties.

• Study five (Chapter seven):  Core outcome set for proximal hamstring tendinopathy

(COS-PHT); a survey of an international collaboration.

• Study six (Chapter eight):  Outcome measures in the management of gluteal

tendinopathy; a systematic review of their measurement properties.
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1 Chapter 1:  Background 
 

1.1 Tendinitis to tendinopathy:  evolution and background 
The evolution in the understanding of tendinopathy has seen changes in the terminology used 

to describe the condition.  The term tendinitis, indicating an inflammatory aetiology, was 

replaced by ‘tendinosis’ when histological studies demonstrated that degenerative processes 

were more commonly associated with tendon pain (1, 2).  As a true diagnosis of ‘tendinosis’ 

requires histopathology, the less specific umbrella term ‘tendinopathy’ came into common use 

(Figure 1.1) (2, 3).  Tendinopathy is the now preferred nomenclature used to describe persistent 

tendon pain and loss of function related to mechanical loading (2).  More explicit descriptors 

are applied to pathology involving full-thickness tendon ruptures and pathology in surrounding 

tissue with different disease processes, such as paratendinitis (4). 

 

 

Figure 1.1 The evolution in terminology of tendon pain 

 

1.2 Epidemiology 
1.2.1 Epidemiology of tendinopathy 

Although there are more than 600 muscular-tendon units in the body, tendinopathy only affects 

a small number in specific locations (5).  In the upper limb, the most common tendinopathies 

are rotator cuff-related shoulder pain and lateral elbow tendinopathy (5).  In the lower limb, 

gluteal tendinopathy, plantar heel pain (also termed plantar fasciopathy), Achilles 

Tendinitis Tendinosis Tendinopathy

Full thickness 
ruptures, paratendinitis
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tendinopathy, and patellar tendinopathy (also known as jumper’s knee) are the most common 

(in a population attending general practice) (6).  These conditions share the feature of pain at 

the site of the tendon with mechanical loading (7). 

 

Proximal hamstring tendinopathy was first described as “the hamstring syndrome” by Puranen 

in 1988 (8).  Since this first published case series, the terminology used to describe the 

condition has included:  hamstring tendinitis, high hamstring tendinopathy, and hamstring 

origin tendinopathy (9).  Clinical terminology for various tendinopathy sites was agreed upon 

in a recent international consensus (2).  However, nomenclature for several tendinopathies 

(gluteal tendon, tibialis posterior tendon) including the proximal hamstring tendon was not 

addressed (2).  In the literature, proximal hamstring tendinopathy is now the most frequently 

used term. 

 

It has been estimated that 30% of musculoskeletal consultations in general practice are related 

to tendinopathy (10).  The incidence and prevalence of lower limb tendinopathy were 11.83 

and 10.52 per 1000 person-years, respectively in a general practice population (Figure 1.2) (6).  

In this sample, just 29% of individuals described a relationship with sports, demonstrating the 

widespread impact of tendinopathy (6). 

 

 
Figure 1.2 Prevalence rate and incidence rate of tendinopathy per 1000 person-years 

Dutch General Practice:  n = 10 651, tendinopathy patients n = 126 (6) 
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1.2.2 Epidemiology of proximal hamstring tendinopathy 

There is data from a single longitudinal study on the incidence of proximal hamstring 

tendinopathy (11).  This study reported the incidence of proximal hamstring tendinopathy in 

soccer was low (11).  Specifically, each season there were 1.5 (95% CI 0.5-3.2) cases in 

professional soccer and 0.4 (95% CI 0.1-1.0) cases per 100 athletes in youth soccer (11).  In 

women’s soccer, there were 1.2 (95% CI 0.2-3.4) cases and 0 (95% CI 0.0-0.6) cases in 

professional and youth soccer respectively (per 100 athletes) (11). 

 

1.3 Tendon structure - from healthy to tendinopathic 
1.3.1 Normal tendon structure and function 

Tendons serve as an important mediator of force transmission between bone and muscle (10, 

12).  For this reason, tendons have been termed ‘mechanical bridges’ (13).  Tendons are also 

capable of absorbing large external forces (13).  The structural makeup of the tendon brings 

with it the ability to store and release energy.  This allows people to perform activities such as 

running and jumping (5). 

 

At a macroscopic level, healthy tendons are organised structures composed of mainly type I 

collagen (14).  Collagen forms over half of a tendon’s dry weight (60–85%) (12).  Tendon 

strength is related to its thickness and collagen content (15).  The structural composition of 

tendon is not uniform throughout its length. For example, tendon structure varies at the 

myotendinous junction, enthesis and where tendons are compressed (12). 

 

The basic cellular components of the tendon are called tenocytes (5), which are aligned along 

the length of the collagen fibrils (16).  Equilibrium is maintained by tenocytes, which control 

protein synthesis.  These cells are capable of producing components for tendon function, such 

as type I collagen (10). 

 

1.3.2 Response to loading 

Tenocytes respond actively to mechanical load (e.g. exercise) (16, 17).  Loading of tendon 

results in increased synthesis of collagen protein. For example, following exercise, there is an 

increase in collagen synthesis and degradation (12, 16).  Collagen formation peaks at around 

24 hours post activity and stays above the original steady-state level for about three days (16).  
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In the 24-36 hours following exercise, this response results in the reduction of collagen, which 

is followed by an increase in net collagen synthesis 36-72 hours following an activity (16). 

 

Collagen requires a period of restoration following exercise (12).  Repeated loading with 

insufficient rest, can lead to net collagen degradation (12).  This might be a key factor in 

overload resulting in tendinopathy.  Consequentially, to maintain tendon health there is a fine 

balance between loading (collagen breakdown) and recovery (collagen recovery). 

 

1.4 Patho-aetiological models of tendon pathology – why tendon fails to 

heal 
It is largely unknown why healthy tendon fails to adapt and tendinopathy develops (5).  Over 

the past decades, several theories have been proposed, which are discussed below. 

 

1.4.1 Mechanical Theory 

The mechanical theory maintains that repeated loading results in tensile micro-strain, which 

with inadequate time to repair, may result in tendinopathy (18).  Clinical evidence in support 

of this theory is the frequency of tendinopathy in athletic populations who place high demands 

on their tendons.  For example, patella tendinopathy is more common in individuals who 

perform high levels of physical activity, such as volleyball (19), with the likelihood of injury 

increasing with greater training volume (20).  Furthermore, former elite running athletes, who 

presumably have experienced a high level of Achilles loading, experience over 10 times the 

rate of Achilles tendinopathy (40%) before the age of 45, compared to non-athlete controls 

(3%) (21). 

 

There are limitations to the mechanical theory.  Several risk factors and prognostic factors do 

not fit neatly into the mechanical model.  For example, tendinopathy is common in sedentary 

populations which is thought to be influenced by factors other than mechanical load.  This 

includes systemic factors such as inflammatory arthropathies or diabetes mellitus (22), as well 

as risk factors such as alcohol consumption and associations of severity with psychosocial 

factors (23, 24). 
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1.4.2 Inflammatory Theory 

The inflammatory theory advocates that tendinopathy arises predominantly from an 

inflammatory process.  This model went out of favour in the 1990s and early 2000s due to the 

publication of studies that showed degenerative changes in tendons resulting from increased 

demand with inadequate time for repair (25).  There has been a slight resurgence in the last 

decade due to the publication of studies reporting the presence of low concentrations of 

inflammatory mediators in chronic tendinopathy (26).  However, it is argued that the presence 

of inflammatory cells in chronic tendinopathy (e.g. inflammatory cytokines) does not 

necessarily mean that inflammation is the primary driver of pathology (27).  Further research 

is required to understand the role inflammatory cytokines play in tendinopathy as they can have 

different functions at differing concentrations and different actions in different environments 

(27). 

 

1.4.3 Apoptosis Theory 

Apoptosis is a normal physiological process that controls the cell population by removing 

damaged or infected cells and is described as programmed cell death (28).  Uncontrolled 

apoptosis may be pathogenic, with excessive apoptosis seen in several conditions, such as 

osteoarthritis and rheumatoid arthritis (5).  This theory argues that increased apoptosis 

negatively alters the rate of collagen synthesis and repair (29).  This may lead to weaker tendon 

tissue and eventually increase the risk for tendinopathy or rupture (28). 

 

1.4.4 Continuum Model 

The continuum model, proposed in 2009, was created to explain the variability in the way 

patients present with tendon pain, the capability of structural recovery and the structural factors 

that limit the return to pain-free function (30).  The model has three stages:  i) reactive 

tendinopathy ii) tendon dysrepair and iii) degenerative tendinopathy (30). 

 

As the name continuum suggests, there is a connection between stages.  The reactive stage 

describes an acute adaptation to tendon overload (30).  This causes the tendon to thicken to 

reduce stress on the tendon (30).  If the load on the tendon is reduced the tendon can return to 

its normal state.  The dysrepair phase represents the attempt of the tendon to heal (30).  The 

degenerative stage is typified by areas of cell death (30).  There is little capacity for 

reversibility of the areas of degeneration (30). 
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The continuum model was revisited in 2015 (27).  The update emphasised an important clinical 

presentation which is ‘reactive-on-degenerative tendinopathy’.  This presentation refers to 

where the structurally normal portion of the tendon (to conventional imaging modalities) goes 

in and out of a reactive state (27). 

 

1.4.5 Tendon compression 

In 2003, tendon compression was introduced as an important factor in the development of 

tendinopathy (31).  This was further popularised in 2012, through a seminal publication in the 

British Journal of Sports Medicine (32).  Before this publication, Benjamin et al. described the 

concept of an enthesis organ which explained how tendons react to compression (33).  The 

enthesis organ is a group of tissues that function to reduce the load concentration at the enthesis 

(where the tendon attaches to bone) (33).  This organ includes a bony prominence and a bursa 

that is adjacent to the enthesis (33).  The enthesis adapts to increased compressive loads by 

changing its composition, more specifically by increasing fibrocartilage, proteoglycans and 

type II collagen content (34).  The function of the enthesis organ is to reduce the compression 

that occurs between the tendon and the bone, reduce the tensile strain on the tendon insertion 

and provide a mechanical advantage (33). 

 

The impact compressive load has on tendons has been investigated in animal studies.  

Soslowsky et al. investigated the impact that compressive, tensile and combined compressive 

and tensile load on the supraspinatus tendon of rats (35, 36).  The authors found that 

compression alone had little impact on the tendon.  Whilst tensile load was detrimental to the 

tendon, compression combined with tensile load was the most damaging (35, 36).  Further 

evidence is required to understand the impact of compressive load on tendinopathy, as most of 

the research is based on animal or anatomical studies. 

	

Contemporary management of tendinopathy requires the consideration of not only tensile but 

also compressive loads (32).  The consideration of tendon compression is also an important 

factor in exercise selection and education on activity modification.  Another clinical deduction 

from this model is that stretching is best avoided, due to the compressive element (32).  This 

is important as stretching has historically been considered a panacea for various 

musculoskeletal conditions.  Several randomised controlled trials on gluteal tendinopathy have 

incorporated education on limiting compressive loading as part of an intervention, in both 
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activities of daily living and exercise selection, with promising results (37-39).  Further 

research is required to understand the role management of compressive loads has in the 

treatment of proximal hamstring tendinopathy. 

 

1.5 Risk factors in tendinopathy 
Several health conditions that have a systemic impact have been proposed to decrease the 

threshold for tendon pain and prolong recovery (40).  Systematic reviews have shown a strong 

relationship between diabetes mellitus and tendinopathy (41), as well as a relationship between 

higher serum cholesterol and tendon health (42).  Other risk factors include obesity and statin 

use which have been associated with predisposition to tendinopathy and may affect its course 

(40).  Certain medications, such as corticosteroids and fluoroquinolone antibiotics have been 

associated with tendinopathy (5). 

 

A link has also been identified between tendinopathy and menopausal status.  Before 

menopause, tendinopathy is less common in women, whereas post-menopause the incidence 

of tendinopathy is similar between sexes (43).  Reduction of estrogen due to menopause is 

believed to influence tendon homeostasis, with menopause resulting in a rapid reduction in 

estrogen in the first six months, that continues for about three years (43). 

 

No studies have explored risk factors in developing proximal hamstring tendinopathy.  Future 

research should engage with health care professionals who regularly see patients with proximal 

hamstring tendinopathy to identify potential risk factors worth exploring. 

 

1.6 The burden of disease 
The economic cost of proximal hamstring tendinopathy to patients and the health care system 

is unknown.  It is understood that hip pain can have a substantial impact on health and quality 

of life (44).  The effect on quality of life and disability of other tendinopathies around the hip, 

such as gluteal tendinopathy, is significant. One study found that disability and quality of life 

levels of gluteal tendinopathy were comparable to the end-stage of hip osteoarthritis (45).  The 

impact of tendinopathy on participation in activities that involve higher hamstring loads is 

significant (46).  Examples include activities such as running, dancing, yoga and walking 

(particularly walking ascents).  The condition also impacts sedentary activities due to 
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symptoms with sitting.  This often will affect work and recreational activities (e.g. cycling, 

watching television, dining). 

 

Proximal hamstring tendinopathy may also have a significant economic impact.  People with 

proximal hamstring tendinopathy may seek opinions from various health professionals, and be 

referred for costly imaging services (e.g. magnetic resonance imaging).  Patients may also 

spend money on expensive treatments such as platelet-rich plasma injection, surgery or 

ongoing consultations from healthcare practitioners (e.g. physiotherapists, chiropractors).  

Further to this, the condition may impact individuals for years, with a case series reporting the 

average length of symptoms of patients enrolled to undergo surgery was 23 months (47). 

 

1.7 Pain in tendinopathy 
The understanding of the science of pain in tendinopathy has developed significantly in the last 

two decades.  Nociception appears to arise at the site of the tendon affected following an 

intensive bout of activity (7).  The pain typically reduces while exercising, however, with 

sustained activity, symptoms increase and function declines (e.g. running performance) (4).  

Symptoms may also be present at rest.  For example, sitting pain is a key symptom in people 

with proximal hamstring tendinopathy (46, 48). 

 

Pain is a fundamental characteristic of tendinopathy, though the connection between tendon 

structure and pain is complex because tendon pathology can exist in the absence of pain (49).  

Imaging findings showing tendinosis may be an incidental finding and unrelated to a clinical 

presentation; imaging findings are not sufficient to diagnose tendinopathy (4). 

 

1.8 Anatomy and function of the hamstring 
1.8.1 Anatomy of the proximal hamstring complex 

The 'hamstring’ includes four muscles on the posterior aspect of the thigh (biceps femoris short 

head and long head, semimembranosus and semitendinosus) (50).  The short head of biceps 

femoris spans a single joint, whereas the other three hamstring muscles cross two joints.  The 

long head of biceps femoris and semitendinosus arise from a common tendon that originates 

from the inferomedial aspect of the ischial tuberosity (Figure 1.3) (50).  The long head of biceps 

femoris and semitendinosus split at an average of 9.9cm (+/-1.5cm) from their proximal origin 

(51).  The origin of semimembranosus is deep and lateral to the common tendon (50).  The 
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word semimembranosus is derived from the Latin words semi meaning “half” and membrane 

meaning “skin”, with the name describing the structure of the flat, broad, membranous tendon 

(52). 

 

1.8.2 Innervation 

The sciatic nerve comes in proximity to the hamstring origin.  On average the sciatic nerve is 

only 1.2 +/-0.2cm from the lateral aspect of the ischial tuberosity (in cadaveric dissections) 

(51).  The tibial portion of the sciatic nerve innervates the long head of biceps femoris, 

semitendinosus and semimembranosus (52). Whereas the  common peroneal portion of the 

sciatic nerve innervates the short head of biceps femoris (52) 

 

 

Figure 1.3 Anatomy of the proximal hamstring region and 

surrounding neural structures 
Primal pictures © 

 

1.8.3 Hamstring function 

The hamstring muscle group is capable of flexing the knee joint and extending the hip, with 

the biceps femoris also able to assist with external rotation (52).  The hamstring muscles endure 

significant loads in the stance and swing phase of running (53), with the load on the hamstrings 

highest during late swing (54).  In this phase, the hamstrings absorb kinetic energy and 
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complete negative work (55).  In late swing the hamstrings are vulnerable to muscle injury 

(55).  This is believed to be because of the high load experienced whilst the hamstrings are 

lengthening (54). 

 

Whether the hamstrings are lengthening in late swing is the cause of debate.  Some researchers 

contend that the increased distance between the origin and insertion seen in biomechanical 

studies, which are interpreted traditionally as muscle lengthening, occurs due to the effect of 

muscle slack (56).  This theory proposes that the hamstrings are instead functioning in an 

isometric fashion (56).  This debate has led to differences in opinion on the ideal method for 

rehabilitation and prevention of hamstring strain injuries.  The hamstrings are also active 

throughout the stance phase where they contribute to the propulsive ground force impulse that 

accelerates the body (55). 

 

1.8.4 Tendons affected in proximal hamstring tendinopathy 

The part of the proximal hamstring tendon complex that is affected by proximal hamstring 

tendinopathy was reported in two retrospective surgical studies (Figure 1.4) (47, 57).  

Lempainen et al. reported that in all cases (n =103) the semimembranosus was affected (57).  

The results of a smaller case series by Benazzo et al. (n =17) were more variable (bicep femoris 

in nine (53%), semimembranosus five (29%), semitendinosus one (6%) undetectable in two 

(12%)) (47).  More research is required to assist in evaluating if there is a vulnerable region 

due to the inconsistency in these studies.  A better understanding of the area affected by 

proximal hamstring tendinopathy may have implications on surgical interventions, exercise 

selection and the location of injection therapies. 

 

1.9 Diagnosis of proximal hamstring tendinopathy 
No gold standard exists for tendinopathy diagnosis.  A marriage of information from the patient 

history and clinical tests is used to achieve diagnosis (7).  Imaging is useful to assist with 

differential diagnoses (7). 

 

1.9.1 Clinical history 

In proximal hamstring tendinopathy the onset of symptoms is typically insidious, arising in the 

24 hours following an increase in activity levels, especially in the frequency of activities that 

involve deep ranges of hip flexion (46).  The area of pain reported is localised to the hamstring 
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origin at the ischial tuberosity, which can be seen in Figure 1.5 (58).  Symptoms are commonly 

reported as a deep, dull ache (46).  Symptoms may extend posteriorly down the thigh, but not 

as far as the knee (57).  Research is needed to better define the presentation of patients with 

proximal hamstring tendinopathy.  This will assist clinicians with diagnosis. 

 

 

Figure 1.4 Location of proximal hamstring tendinopathy in two surgical case 

series 

 

1.9.2 Behaviour of symptoms 

Inactivity may be a pre-curser to increased symptoms.  For example, symptoms are typically 

worse at the start of a run (5).  Symptoms typically ease after a period of activity, but can 

worsen again towards the end of the activity as the muscle-tendon unit fatigues (59).  Activities 

that involve deep hip flexion range of motion, while concurrently loading the hamstring (Figure 

1.6), such as walking or running up a hill are often reported as particularly painful.  This may 

be related to the combination of significant compressive and tensile loads (46, 58).  Symptoms 

are worse when running at faster speeds or accelerating (58). 

 

Activities that place only a small amount of load on the hamstring unit, but involve sustained 

compression of the hamstring insertion, such as sitting whilst at a computer or driving are 

typically painful (46).  In contrast, activities that involve minimal compressive or tensile load 

on the hamstring, such as lying supine (in minimal hip flexion) or when standing, are rarely 

painful (46)
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Figure 1.5 Location of symptoms in proximal hamstring tendinopathy (60) 

 

1.9.3 Clinical tests 

The diagnostic accuracy of three pain provocation tests:  the Puranen-Orava, bent-knee stretch 

test, and modified bent-knee test have been reported in the literature (61).  The tests have been 

assessed in a single study of 92 professional athletes (mean age 23), with and without proximal 

hamstring tendinopathy (n=46 in each group).  Athletes were involved in a variety of sports 

including sprinting (n=21), long-distance running (n =9), long jump (n =7), hurdles (n =9), 

soccer (n = 21) and rugby (n=25).  In this study, all athletes received a clinical examination, 

which included the three aforementioned tests, palpation of the ischial tuberosity area, followed 

by history taking (61).  Athletes with a history of possible proximal hamstring tendinopathy 

(self-reported history of pain over the lower gluteal area) and positive clinical examination 

received an MRI (magnetic resonance imaging) (61). 
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Figure 1.6 Hamstring tendon compression at the 

ischium tuberosity in hip flexion 
Primal pictures © 

 

Using MRI coupled with clinical diagnosis as a reference standard, all three tests demonstrated 

high sensitivity and specificity (61).  Clinical diagnosis included:  reported pain of ≥4cm in the 

lower gluteal region on a 10cm VAS scale and tenderness in the ischial tuberosity area. The 

diagnosis was confirmed by MRI. 

 

The sensitivity, specificity and likelihood ratios of the three tests are reported in Table 1.1.  The 

modified bent-knee stretch, which involves stretching the hamstring at velocity was the most 

sensitive and specific (61).  Despite the high levels of sensitivity reported, it has been suggested 

that these tests may not be provocative enough to reproduce symptoms in patients who are not 

irritable, and may lead to false negatives (46). 

 

The diagnostic accuracy of another three pain provocation tests was reported in a single, 

retrospective study with a mixed cohort of proximal hamstring tendon injuries (e.g. partial 

tears, tendinopathy, avulsions and ruptures) (62).  The study included 42 patients (mean age of 

50.3 years) and included the Active-90 test, Active-30 test and long stride walking test 

hamstring.  The activity level of the population was not described (e.g. sport).  The Active-90 

and Active-30 tests involve resisted isometric knee flexion for 5 seconds in inner (90 degrees) 

and outer range (30 degrees) of knee flexion respectively, whilst the examiner simultaneously 

palpates the conjoined tendon and semimembranosus lateral to the ischium (62).  The long 

stride heel strike test involves a patient walking a short distance (6-7 metres), with a positive 

result re-provoking symptoms at the ischial tuberosity (or just lateral) at heel strike (62).  In 
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this study, the reference standard was MRI with or without diagnostic injection (e.g. MRI was 

performed for all patients, with diagnostic injection then performed for patients where the 

diagnosis was uncertain).  The sensitivity and specificity values are summarized in Table 1.1.  

The authors suggested that combining the Active-30 and Active-90 was most useful in 

diagnosing a tendon tear in the proximal hamstring, and a negative result of both tests had 

utility in ruling out the condition (as diagnosed by MRI plus or minus diagnostic injection) 

(62). 

 

These two studies suggest that several tests have a high sensitivity and specificity in the 

populations tested.  A significant limitation of these studies is the use of MRI or diagnostic 

injection as a reference standard.  Future research that compares pain provocation tests to a 

complete clinical workup is warranted, although this too has its limitations. 

 

1.9.4 Palpation 

Historically, palpation has been used, along with imaging, as a key tool in the diagnosis of 

tendinopathy.  The value of palpation varies in different lower limb tendinopathies. For 

example, palpation has limited clinical value in the diagnosis of Achilles tendinopathy 

(negative likelihood ratio of 0.48 (95% CI 0.29-0.80), positive likelihood ratio 3.15 (95% CI 

1.6.1, 6.18)) (63).  In contrast, the absence of pain with palpation of the gluteus 

medius/minimus insertion at the greater trochanter is valuable in ruling out gluteal 

tendinopathy in patients with signs of tendon abnormality on MRI (64).  The diagnostic utility 

of palpation as a pain provocation test for proximal hamstring tendinopathy has not been 

assessed, although it is commonly used in the diagnostic workup in case series (8, 47, 65).  

Palpation was purposely left out of the recent ICON consensus guidelines that outlined what 

should be reported in inclusion criteria as developed by  
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Table 1.1 Differential diagnosis of buttock pain 
Diagnosis Common features Clinical test Sensitivity 

(95% CI) 
Specificity 
(95% CI) 

Likelihood 
ratio positive 
(95% CI) 

Likelihood 
ratio negative 
(95% CI) 

Extra-articular 
Proximal hamstring 
tendinopathy 

Insidious onset, increase in hamstring loading, 
particularly in activities involving hip flexion, localised 
ischial pain with hamstring loading and sitting (46) 

Puranen-Orava test (61) 0.76 (0.61, 
0.87) 

0.82 (0.68, 
0.92) 

4.2 0.29 

Bent knee stretch test (61) 0.84 (0.71, 
0.93) 

0.87 (0.73, 
0.95) 

6.5 0.18 

Modified bent knee stretch 
test (61) 

0.89 (0.76, 
0.96) 

0.91 (0.79, 
0.97) 

10.2 0.12 

Long stride heel strike test 

(62) 
0.55 (0.37-
0.72)  

0.73 (0.48-
0.89)  

2.08 (0.84-
5.15)  

0.61 (0.36-
1.02)  

Active 30 deg hamstring 
test + Active 90 deg knee 
flexion test (62) 

0.84 (0.66-
0.93) 

0.97 (0.76-
0.99) 

26.86 (1.75-
413.02) 

0.17 (0.07-
0.39) 

Hamstring strain injury Acute onset, high speed sprinting typically affects the 
biceps femoris long head, primarily affects biceps 
femoris long head (secondary semitendinosus)(66) 

Composite clinical 
assessment (passive straight 
leg raise, active knee 
extension, resisted isometric 
knee flexion) (67) 

0.95 (0.83, 
0.99)  

0.03 (0.00, 
0.22)  

0.97 (0.88, 
1.08)  

1.9 (0.2, 16.0)  

Taking shoe off test (67) 1.00 (0.97, 
1.00)  

1.00 (0.97, 
1.00)  

280.0 (17.6, 
4454.6)  

0.00 (0.00, 
0.06)  

Hamstring strain injury 
-stretch type 

Acute onset, overstretch injury (maximal hip flexion 
and knee extension), preferentially affects 
semimembranosus (68, 69) 

  

Acute hamstring origin 
rupture or acute partial 
tear of hamstring origin 

Acute onset – sudden severe pain report a popping 
sensation, ecchymosis down the posterior thigh, 
overstretch injury (maximal hip flexion and knee 
extension e.g. split), may involve 1,2 or 3 tendons, 
present with stiff leg gait pattern, palpation of local 
mass of retracted muscle (rupture) (70) 

Active 30 deg hamstring 
test + Active 90 deg knee 
flexion test (62) 

0.84 (0.66-
0.93)  

0.97 (0.76-
0.99) 

26.86 (1.75-
413.02)  

0.17 (0.07-
0.39) 

Supine plank test (71) NR NR NR NR 

Adductor tendinopathy 
(ischocondylar portion) 

Insidious onset, pain slightly medial to ischial 
tuberosity 

NR NR NR NR NR 

Intra-articular/articular   
Hip joint chondral 
labral pathology (e.g. 

Flexion adduction internal 
rotation test (73) 

0.96 (0.91-
0.99) 

0.11 (0.06-
0.20) 

1.079 
(0.99-1.17) 

0.364 
(0.12-1.08) 
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femoroacetabular 
impingement) 

Insidious onset, posterior symptoms may present with 
concurrently with anterior hip pain, posterior symptoms 
exacerbated towards end of range hip movements (72)  

Maximal squat test (73) 0.75 (0.57-
0.89) 

0.41 (0.27 to 
0.57) 

1.278 
(0.93-1.75) 

0.605 
(0.30-1.21) 

Ischiofemoral 
impingement 

Insidious, distal pain that is lateral to the ischium, pain 
over area of quadratus femoris, poor hip abductor 
function, previous total hip replacement 

Ischiofemoral impingement 
test (side lying take hip in to 
adduction whilst 
maintaining full hip 
extension) (74) 

0.82 (0.56-
0.95)  

0.85 (0.54-
0.97) 

  

5.35 (1.47-
19.52)  

0.21 (0.07-
0.60)  

Long stride walking test (74) 0.94 (0.69-
0.99)  

0.85 (0.54-
0.97) 

6.12 (1.70-
22.01)  

0.07 (0.01-
0.48) 

Avulsion fracture 
ischial tuberosity 

Acute onset, adolescence, “hurdlers fracture”, 
overstretch injury (7) 

Resisted isometric knee 
flexion 
Passive straight leg raise 

NR NR NR NR 

Apophysitis hamstring 
origin 

Insidious onset, adolescence, repetitive high hamstring 
loads in hip flexion with knee extended (70) 

 NR NR NR NR 

Stress fractures of the 
ischial ramus or pubic 
ramus 

Insidious onset, history of increase in workload, 
common in running-based sports, female gender, 
amenorrhea, osteopenia/osteoporosis, worsening of 
symptoms with exercise (e.g. no warm-up effect) (75) 

Magnetic resonance 
imaging 
Localised pain on 
palpation9 

NR NR NR NR 

Somatic referred pain   
Lumbar spine Typically insidious onset, diffuse area of pain, hard to 

localise, accompanied with/without lower back pain, 
pain in the posterior thigh and/or lower leg aggravated 
by movements involving the lumbar spine, neurological 
exam 

Active movement of lumbar 
spine 
Palpation of spinal 
segments (PAIVMs) 
Lumbar quadrant test 

NA NA NA NA 

Sacroiliac joint Acute or insidious onset, symptoms in over the 
sacroiliac joint or in the region of posterior iliac crest 
and the gluteal fold. Pain may refer to the posterior 
thigh. Pain does not tend to refer to lumbar spine 
Common aggravating factors involve load transference 
e.g. sitting, standing, sit to stand, rolling, single leg 
stance, hopping/jumping, during/post pregnancy. 

Cluster of:  Distraction, 
compression, thigh thrust, 
FABER, Gaenslen’s test, 
active straight leg raise in 
supine, sacral thrust (76) 

0.83; 95% 
CI:  0.62, 
0.93)  

0.59; 95% CI:  
0.36, 0.79)  

2.13 (95% CI:  
1.2, 3.9)  

0.33 (95% CI:  
0.11, 0.72)  

Neural   
Sciatic nerve 
entrapment 

Localised or diffuse pain radiating into posterior thigh 
 

Straight leg raise (62) 0.15 (0.05-
0.33) 

0.95 (0.68-
1.00) 
 

3.20 (0.18-
56.92) 

0.90 (0.73-
1.10) 

Active piriformis test (62) 0.78 (0.58-
0.90)  
 

0.80 (0.49-
0.94)  
 

3.90 (1.11-
13.77)  

0.27 (0.12-
0.63)  
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Seated piriformis stretch 
test (62) 

0.52 (0.33-
0.71)  
 

0.90 (0.60-
0.98)  
 

0.53 (0.33-
0.85)  

0.53 (0.33-
0.85)  

Peripheral nerve 
entrapment:  inferior 
cluneal nerve 

History of a fall onto the bottom or pain with sitting on 
hard surfaces, area of symptoms typically localised to 
inferior part of buttocks 

NR NR NR NR NR 

Peripheral nerve 
entrapment:  pudendal 
nerve 

Pain, numbness, and dysfunction in the genitalia, 
rectum and urinary tract 
History of trauma to hip region or pelvis (e.g. 
childbirth, surgery, fracture), history of prolonged 
compression e.g. cycling 
Symptoms may include:  sexual dysfunction, sphincter 
dysfunction, fecal incontinence and urinary hesitancy 

(77) 

Nates inclusion criteria (77) 
• Pain in distribution of 

pudendal nerve 
• Pain predominantly in 

sitting 
• The patient does not 

get up with pain at 
night 

• No sensory loss 
• Relief with block to 

pudendal nerve 

NR NR NR NR 

Other   
Spondyloarthropathy Symptoms may include:  insidious onset, prolonged 

morning stiffness (e.g. greater than 30 minutes), 
alternating buttock pain, nail changes, relief with 
NSAIDs, waking at night because of back pain in the 
second half of the night and improvement with 
exercise, but not rest (78) 

ASAS criteria – ‘iPAIN’ for 
spondyloarthritis (79) 

At least 4 of the 5 criteria 
below: 
• Insidious onset of 

symptoms 
• Pain at night with 

improvement upon 
getting up 

• Onset < 40 years 
• Improvement of 

symptoms with 
exercise and lack of 
improvement with rest 

74.4 
(68.1-80.8)  

39.5 
(33.0-46.1)  

NR NR 

ASAS = Assessment of SpondyloArthritis international Society, NSAIDs = non-steroidal anti-inflammatory drugs 
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patients and clinicians in a recent consensus (80).  Research is required to understand how 

clinicians use and interpret diagnostic tests, such as palpation, in their clinical examination. 

 

1.9.5 Successive progressive loading tests 

Progressive loading tests have been suggested to have use in diagnosing proximal hamstring 

tendinopathy (5).  The utility has not been tested in diagnostic accuracy studies (46).  

Progressive loading tests should reveal an increase in symptoms with sequential activities that 

place increasing amounts of tensile and compressive loads on the proximal hamstring 

musculotendon-unit (46).  For example, in proximal hamstring tendinopathy, minimal 

symptoms may be elicited with resisted isometric knee flexion in prone (e.g. hip positioned in 

neutral hip flexion range of motion).  Symptoms should increase when repeating resisted 

isometric knee flexion in supine, with the hip flexed to 90 degrees.  During successive tests, 

symptoms should remain localised to the proximal hamstring origin and increase in intensity 

with greater load (tensile or compressive) (46). 

 

1.9.6 Physical examination deficits 

Information on physical examination deficits has been inconsistent across studies.  Lempainien 

et al. reported no remarkable weakness in knee flexion or hip extension movements in manual 

muscle tests in any of 103 respective cases before undergoing surgery (81).  This is contrary to 

findings by Young et al., who found a reduction of knee flexion strength in 95.1% of their 

group (65).  Other physical impairments that have been hypothesised in narrative reviews 

include hip abductor weakness, hip adductor weakness, decreased hip external rotator strength, 

reduced hip extension range of motion, increased anterior pelvic tilt, back extensor weakness 

and both increased and decreased hamstring flexibility (46, 82).  Considering the conflicting 

information, high-quality cross-sectional research is required to better understand physical 

impairments that occur in proximal hamstring tendinopathy.  This will help influence the 

design of rehabilitation programs. 

 

1.9.7 Sport-specific considerations 

Several biomechanical factors have been proposed to contribute to the development of 

proximal hamstring tendinopathy in runners (46, 83).  Examples include overstriding, 

excessive anterior pelvic tilt and forward trunk lean, which have all been proposed to increase 

the load on the hamstring muscle-tendon unit (46, 83).  Close inspection of sporting technique 

(e.g. running gait) is therefore warranted during the assessment. 
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1.10 Imaging 
The diagnosis of tendinopathy is made clinically and does not necessitate imaging (80).  

Findings suggestive of tendinopathic changes (termed pathology) on MRI include increased 

signal uptake, tendon thickening, peritendinous and bone marrow oedema (49, 84).  Findings 

on ultrasound include thickening of the tendon, peritendinous fluid, hypoechoic or 

heterogeneous echotexture, echogenic foci of calcific tendinopathy, cortical irregularity and 

concordant pain (58).  Asymptomatic individuals also present with tendon pathology on MRI 

(49).  As the relationship between tendon structure and symptoms is poor, imaging is believed 

to have little role in diagnosis (7). 

 

A disparity between imaging findings and symptoms has been reported in proximal hamstring 

tendinopathy (84).  A retrospective study reviewed 506 MRIs of the proximal hamstring tendon 

complex from 253 asymptomatic individuals with a mean age of 60 (84).  Bilateral pathology 

was present in 130 patients (52%) (84).  Another study examined proximal hamstring 

appearance on MRI in patients with proximal hamstring tendinopathy and healthy controls 

(mean age not reported) (85).  In this study, they found increased internal T1 and T2 signals in 

more than 90% of hamstring tendons without symptoms of proximal hamstring tendinopathy.  

A single study found tendinopathic changes in 25% of proximal hamstring tendons (n=16) in 

those younger than 45 years (86).  The findings of this small study suggest that proximal 

hamstring tendon changes in younger populations (without symptoms) are less prevalent (86).  

The results that can be gleaned from these studies are that MRI findings are very common in 

the asymptomatic population, particularly in older adults.  Some caution should be taken when 

considering these results due to the small sample size (86). 

 

These findings reiterate the importance of associating imaging findings with a clinical 

examination.  Further research in this field is required to better understand the changes in the 

proximal tendon with age. 

 

1.11 Differential diagnosis 
1.11.1 Somatic referral 

Various structures including the hip joint, lumbar spine, sacroiliac joint and peripheral nerves, 

may refer to the buttock region (Table 1.1).  The area of symptoms caused by somatic referral 

is typically diffuse (72).  In contrast, symptoms of proximal hamstring tendinopathy tend to be 
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localised (46), particularly when testing against the resistance of the hamstrings on clinical 

examination. 

 

1.11.2 Sciatic nerve irritation 

Entrapment of the sciatic nerve may occur at various locations along the nerve pathway, such 

as through the posterior buttocks to below the level of the ischial tuberosity (46, 87).  

Symptoms arising from the sciatic nerve, as well as common aggravating factors (e.g. pain 

with sitting), are similar to those reported in patients with proximal hamstring tendinopathy 

(87).  Pain provocation tests include the piriformis stretch test, the active piriformis test (88), 

straight leg raise and slump test (46, 88).  Due to the small distance between the sciatic nerve 

and hamstring at the ischial tuberosity, it has been proposed that swelling of the proximal 

tendon, which can occur with tendinopathy, may compress the sciatic nerve and, in some cases, 

tether the hamstring tendon to the sciatic nerve (62).  Tethering of the hamstring tendon to the 

sciatic nerve has been reported in several case series through surgical inspection (47, 58, 65, 

87). 

 

Several other peripheral nerves may refer to the lower gluteal region and should be considered 

as a differential diagnosis.  These include the inferior cluneal nerve, pudendal nerve and 

posterior femoral cutaneous nerve (Figure 1.7). 

 

 
Figure 1.7 Surrounding neural anatomy of the proximal hamstring region  
Primal pictures © 
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1.11.3 Proximal hamstring ruptures and hamstring strain injuries 

The area of the hamstring that is susceptible to injury varies with age.  In adolescents, the 

weakest link in the musculotendinous unit is at the apophyseal attachment (usually 13-16 years) 

(89).  In this age group, common injuries include apophysitis (insidious onset) or avulsion 

fractures (acute onset) (90).  In young adults, the most frequently injured area is the biceps 

femoris long head, followed by semitendinosus, both of which commonly occur at the 

musculotendinous junction, and may occur concurrently (91). 

 

Partial tears or ruptures of the hamstring origin can occur from overstretching (e.g. water-

skiing) (66).  These injuries are less common than injuries to the musculotendinous junction.  

Injuries to the intra-muscular tendon, which is commonly referred to as the central tendon may 

also occur (92).  These injuries present with a different mechanism of injury to proximal 

hamstring tendinopathy (acute) and have more variable symptoms (92).  The 

semimembranosus tendon may suffer partial or full thickness tears due to overstretching and 

are commonly referred to as stretch type hamstring strains (93).  This injury is common in 

dancers (69).  The adductor magnus (ischiocondular portion) shares the ischial tuberosity with 

the hamstring group (94).  Tears of the adductor magnus have been reported with the clinical 

presentation revealing more medial ischial symptoms than those found in proximal hamstring 

tendinopathy (95). 

 

1.11.4 Spondyloarthropathy 

Inflammation of tendinous or ligamentous insertions onto bone is called enthesitis.  This is a 

characteristic finding of spondyloarthropathy (33). Common sites of inflammation at the bone 

tendon junction are the Achilles tendon and the plantar fascial insertions (96). However, 

involvement of the ligamentous and tendinous insertions onto the pelvic bones, such as 

proximal hamstring are also encountered (96).  Clinicians should be suspicious of athletes who 

present with stiffness in the lower back and hip as a secondary complaint to ischial pain (96).  

Other clinical signs of spondyloarthropathy are summarised in Table 1.1. 

 

1.11.5 Paratendinopathy 

Paratendinopathy describes activity-related tendon pain of the tendon sheath (97).  Signs and 

symptoms include pain with movement, tenderness to palpation and swelling around the tendon 

(97).  Paratendinopathy has not been described extensively in the proximal hamstring region 

(97).  Key methods suggested to differentiate paratendinopathy from tendinopathy in the 
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Achilles region include the palpation of nodules that do not move when the ankle is dorsiflexed, 

the presence of crepitus with movement and the identification of fluid surrounding the tendon 

with ultrasound, with the absence of intra-tendon pathology (97).  Diagnostic methods to 

explore paratendinopathy as a differential diagnosis in the proximal hamstring region need to 

be further explored. 

 

1.11.6 Gluteal tendinopathy 

Gluteal tendinopathy is a common cause of lateral hip pain (48). Various terms have been used 

to describe the condition, such as greater trochanteric pain syndrome and gluteus medius 

tendinopathy (48). The primary pathology of gluteal tendinopathy is tendinosis of the gluteus 

minimus and/or medius tendons (98). Bursitis of the trochanteric bursa may occur in 

conjunction with the condition, but rarely occurs in isolation (99). The condition is commonly 

aggravated by activities such as sleeping on the affected or unaffected side, walking, ascending 

stairs and running (48, 100). The condition is most common in post-menopausal women, but 

does occur in men and younger women (48). 

 

In conjunction with the patients presenting history, gluteal tendinopathy is diagnosed using a 

battery of pain provocation tests (48, 64).  Examples of provocation tests include palpation of 

the gluteus medius/minimus tendon at the greater trochanter, timed single leg stance (30 

seconds), the flexion abduction external rotation test, and the modified external de-rotation test 

(64, 101). Firm conclusions regarding the diagnostic accuracy of clinical tests are not possible 

with the use of MRI as a diagnostic reference standard, which is commonly used in the 

literature, due to the frequency of tendinopathic changes in asymptomatic populations (64, 101, 

102). 

 

The effect of various treatments has been assessed in the management of gluteal tendinopathy 

(103). Common treatments used to manage the condition include injection therapies 

(corticosteroids, platelet-rich plasma), shockwave therapy, exercise, education and surgery 

(103). Further high-quality systematic reviews of randomised clinical trials are required to 

understand which treatment is the most effective. 
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1.11.7 Other causes of buttock pain 

Other causes of buttock pain, which are also insidious in onset, that must be considered as a 

differential diagnosis for proximal hamstring tendinopathy include ischiofemoral impingement 

(74, 104), stress fractures of the pubic rami (105), and spondyloarthropathies, such as 

ankylosing spondylitis (Table 1.1) (33). 

 

1.12 Interventions used to manage proximal hamstring tendinopathy 
Treatments for proximal hamstring tendinopathy can be divided into conservative and non-

conservative interventions.  Conservative management may include exercise therapy, NSAIDs, 

therapeutic ultrasound and manual therapy.  Less conservative options exist on a continuum, 

and include shockwave therapy, injectables (autologous blood injections, platelet-rich protein, 

corticosteroid injections) and surgery.  Support in the literature for surgical interventions and 

injection therapies for tendon injuries has weakened over the past decade, with such 

management options being reserved for recalcitrant cases (106).  This is primarily due to the 

availability of successful non-invasive options, such as exercise (39, 107). 

 

To date the primary outcome measures used in studies on proximal hamstring tendinopathy 

have been measures of self-reported pain and/or symptoms (108).  There are two published 

patient-reported outcome measures for tendinopathies around the hip and pelvis (109, 110).  

Research is required to determine the usefulness of these measures in both research and 

clinical settings. 

 

Most of the literature on proximal hamstring tendinopathy reports on the efficacy of invasive 

interventions, such as surgery and injectables (47, 57, 111).  The efficacy of the different 

interventions is mixed, with shockwave therapy showing the most promising results on 

physical function and self-reported symptoms (112).  The limited number of studies and 

small samples sizes used means there is a degree of uncertainty in the interpretation of 

results.  It is important that available literature is summarised and the quality of evidence is 

understood. 

 

It is unclear whether the present literature represents current best practice.  Research to 

understand current best practice will assist in developing future randomised clinical 

trials that compare the efficacy of different interventions.  Prior to developing expensive 
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clinical trials, it is critical to have valid, reliable and responsive outcome measures to track 

responses to treatment.  Research is required to provide researchers and clinicians with 

robust outcome measures that are valid, reliable and responsive, that reflect the broad 

impact hip-related tendinopathy has on patients.  This will ensure the impact of 

tendinopathy of the hip is reflected in research. 

 

1.13 Justification of thesis 
The understanding and management of tendinopathy has evolved significantly over the past 

two decades.  However, much of the research on tendon pain in the lower limb has focused on 

specific sites, namely Achilles and patellar tendinopathy (113, 114).  There is a lack of research 

on proximal hamstring tendinopathy, as evidenced in this chapter.  Research is required to 

provide patients and clinicians with proven management options.  Specific information is 

required before the development of clinical trials.  This includes understanding the efficacy of 

available management options to recognise interventions worth investigating (e.g. current best 

practice) and to explore the utility of outcome measures that could be used in trials to measure 

change. This will help ensure the impact of tendinopathies of the hip are captured in research. 

 

1.14 Aims of thesis 
Based on the gaps identified in the literature, the aim of this thesis was to:  evaluate the current 

evidence base for interventions, identify how experts manage the condition and evaluate 

the use of outcome measures in research of tendinopathy of the hip.  The specific gaps 

identified will be addressed through the following studies. 
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Study one Proximal hamstring tendinopathy; a systematic review of 

interventions. 

Aim:  to systematically evaluate the literature, and report on the 

efficacy of invasive and non-invasive interventions on symptoms, 

physical function and quality of life.  Presented as Chapter two. 

Study two Proximal hamstring tendinopathy; expert physiotherapists’ 

perspectives on diagnosis, management and prevention. 

Aim:  to determine what is current best practice in terms of 

assessment, management and prevention of proximal hamstring 

tendinopathy.  Presented as Chapter three. 

Study three Core outcome set development for proximal hamstring tendinopathy 

(COS-PHT); a study protocol. 

Aim:  to outline the steps taken to develop a core outcome set for 

proximal hamstring tendinopathy that can be used in clinical trials.  

Presented as Chapter five. 

Study four Outcome measures in the management of proximal hamstring 

tendinopathy:  a systematic review of their measurement properties.   

Aim:  to systematically evaluate the measurement properties of 

outcome measures used to evaluate proximal hamstring tendinopathy.  

Presented as Chapter six. 

Study five Core outcome set for proximal hamstring tendinopathy (COS-PHT); a 

survey of an international collaboration  

Aim:  to evaluate the use of outcome measures in studies examining 

proximal hamstring tendinopathy using the Outcome Measures in 

Rheumatology (OMERACT) filters of truth and practicality.  

Presented as Chapter seven 

Study six Outcome measures in the management of gluteal tendinopathy; a 

systematic review of their measurement properties. 

Aim:  to systematically evaluate the measurement properties of 

outcome measures used to evaluate gluteal tendinopathy.  Presented 

as Chapter eight. 
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1.15 Thesis deviations due to Covid-19 
An original aim of this thesis was to complete a cross-sectional study to investigate the clinical 

features of proximal hamstring tendinopathy.  Soon after data collection began Covid-19 

caused state-wide lockdowns which meant data collection was not possible.  The final chapters 

of this thesis were altered to investigate the use and quality of outcome measures in evaluating 

proximal hamstring tendinopathy and gluteal tendinopathy.
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2 Chapter 2:  Proximal hamstring tendinopathy; a 

systematic review of interventions 
 

2.1 Preface 
In the introductory chapter, it was established that various treatments have been used to manage 

proximal hamstring tendinopathy.  It is not known which treatment is the most effective.  The 

premise of this study was to answer the simple question: 

 

“What is the most effective treatment to manage proximal hamstring tendinopathy?” 

 

To answer this question, a systematic search of the literature was performed to capture all types 

of interventions that have been used to manage proximal hamstring tendinopathy.  The primary 

outcome measures of this systematic review were self-reported symptoms, quality of life and 

physical function.  The secondary outcome measure was adverse events.  Additionally, how 

completely studies reported on the interventions they tested was captured using the TIDiER 

checklist (Template for Intervention Description and Replication) (115).  Capturing 

information on the completeness of reporting in research is critical for the replication and 

translation of scientific findings to clinical practice.
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The following chapter contains a modified version of the paper 

Proximal hamstring tendinopathy; a systematic review of interventions 

International Journal of Sports Physical Therapy 

Anthony Michael Nasser, Bill Vicenzino, Alison Grimaldi, Jay Anderson, Adam Ivan 

Semciw 

Vol.  16, Issue 2, 2021 

URL link to published article:  https://doi.org/10.26603/001c.21250 
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2.2 Abstract 
Study design 

Systematic review 

 

Background 

Proximal hamstring tendinopathy affects athletic and non-athletic populations and is associated 

with longstanding buttock pain that limits sport participation.  Several treatment options have 

been described in the literature, but it is unclear which is the most effective.   

 

Objective 

To assess the efficacy of surgical and non-surgical interventions for treating proximal 

hamstring tendinopathy. 

 

Methods 

Electronic databases were searched through to January 2019.  Studies investigating 

interventions for people with proximal hamstring tendinopathy were eligible for inclusion.  

Outcomes included symptoms, physical function, quality of life and adverse events.  Included 

studies were screened for risk of bias and overall quality of evidence was rated according to 

GRADE (Grading of Recommendations Assessment, Development, and Evaluation 

guidelines). 

 

Results 

Twelve trials were included (n=424; males 229).  There were two RCTs and ten case series.  

Interventions included:  platelet-rich plasma injection (n=5), surgery (n=4), shockwave therapy 

(n=1), multi-modal intervention (n=2), autologous whole blood injection (n=1) and 

corticosteroid injection (n=2).  Due to the serious risk of bias within studies and small sample 

sizes, no conclusions could be made regarding the efficacy of surgery, platelet-rich plasma 

injection, shockwave therapy, corticosteroid injection or autologous whole blood injection.  

Surgical studies reported the highest number of adverse events, however this varied 

considerably between studies, and was inconsistently reported. 
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Conclusions 

As there was no high or moderate-quality evidence for any treatment option, a pragmatic 

approach would be to initially trial rehabilitation approaches that have proven successful in 

other tendinopathies.  Such programs tend to focus on education, load management and 

progressive loading of the affected musculo-tendon unit and synergists. 
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2.3 Introduction 
Proximal hamstring tendinopathy presents as persistent buttock pain that occurs with activities 

such as running, sitting and lunging (47, 112).  The condition primarily affects active men and 

women (81) in sports such as track and field, distance running, soccer and rugby (112).  It also 

afflicts people who do not participate in sport (8, 57).  The condition is challenging to manage 

because of the persistence of symptoms and lack of response to treatment (46, 81). 

 

Interventions for proximal hamstring tendinopathy focus on reducing symptoms and restoring 

physical function.  Common non-surgical interventions include exercise, corticosteroid 

injection, platelet-rich-plasma injection and shockwave therapy (46, 58).  Common surgical 

procedures include tenotomy, bursal and tendon debridement and removal of adhesions around 

the sciatic nerve (47, 65). 

 

With many treatment options available, a rational starting point is to systematically review the 

literature and synthesise information where possible.  The aim of this study was to evaluate 

both surgical and non-surgical interventions used in managing proximal hamstring 

tendinopathy and understand their impact on symptoms, physical function and quality of life. 

 

2.4 Method 
The systematic review protocol was developed in accordance with the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) statement and preregistered on 

PROSPERO (ID:  CRD42017072678) (116). 

 

2.4.1 Research question 

To evaluate surgical and non-surgical interventions used in managing proximal hamstring 

tendinopathy. 

 

2.4.2 Search strategy 

A systematic literature search was conducted from the earliest date available until January 2019 

for relevant studies published in MEDLINE, CINAHL, EMBASE, SPORTSDISCUS and 

PUBMED.  A comprehensive search was undertaken, with the assistance of a librarian, using 

a combination of keywords and medical subject headings (MeSH).  The search strategy was 

formed around two topics; “hamstring” and “tendinopathy”.  Synonyms within each concept 
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were combined with OR Boolean operator; and terms between concepts were combined with 

AND Boolean operator (Appendix C).  Search results for MEDLINE can be found in Appendix 

D. 

 

After the removal of duplicates, two reviewers (AN and JA) independently scanned titles and 

abstracts of all papers.  Any disagreement was referred to a third reviewer (AS) for consensus.  

Full-text versions of articles were obtained for all remaining studies.  To ensure all relevant 

articles were included, citation tracking (PubMed/ Google scholar) and reference checking of 

included studies was performed. 

 

2.4.3 Selection criteria 

2.4.3.1 Type of studies 

Included:  randomised controlled trials (RCTs), prospective (comparative) cohort studies, case-

control studies and case series with ten or more participants.  Articles were confined to the 

English language only. 

Excluded:  biomechanical reports and narrative reviews. 

 

2.4.3.2 Type of participants 

Participants of any age diagnosed with proximal hamstring tendinopathy by a health 

professional were included.  Synonyms considered included:  hamstring tendinitis, high-

hamstring tendinopathy, and hamstring origin tendinopathy.  Traumatic injuries such acute 

proximal hamstring tendon tears, complete hamstring tears or avulsion injuries were excluded. 

 

2.4.3.3 Type of intervention 

Surgical and non-surgical interventions were considered in this review.  Interventions included, 

but were not limited to:  surgery, shockwave therapy, platelet-rich plasma injections, 

autologous whole blood injections, corticosteroid injection and multi-modal intervention 

(NSAIDs, manual therapy, exercise and stretching). 

 

2.4.3.4 Type of outcome 

Outcome measures that reported on symptoms, physical function (e.g. return to sport), quality 

of life (QOL) and ratings of success were included.  Short (≤ 12 weeks), medium (> 12 weeks 

- 1 year) and long (≥ 1 year) time-points were considered.  Adverse events were reported as a 

secondary outcome and were dichotomised as minor or major (117).  Minor adverse events 
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were defined as incidents that had minimal serious or potentially serious effects, such as thigh 

paraesthesia or a small infection that resolved with anti-microbial drugs.  Major adverse events 

were incidents that had the potential for severe effects, such as deep vein thrombosis or severe 

infection. 

 

2.4.4 Protocol deviations 

We made one amendment to our initial protocol.  We originally included all case series.  This 

was amended to exclude case series with <10 participants.  This was identified as an oversight 

in our initial protocol and was revised prior to conducting our search.  This amendment resulted 

in the exclusion of three case series with small sample sizes (118-120). 

 

2.4.5 Data extraction 

Pre-specified data was extracted from each study and included eligibility criteria, study design, 

participant demographics, intervention, outcome parameters, results at all time points and 

adverse events.  Data was extracted by one reviewer (AN) and checked by a second reviewer 

(AS).  Authors were contacted in the case of missing data.  If author(s) did not respond, they 

were contacted again after two weeks.  If the author(s) still did not respond raw data was 

reported. 

 

Means and standard deviations of continuous outcomes for comparative studies (e.g. 

intervention A vs Intervention B) were converted to standardised mean differences (SMD) with 

95% CI using RevMan (version 5.3).  When studies reported changes over time, means and 

standard deviations (SD) were converted to standardised paired differences (SPD) using the 

‘metafor’ package (version 2.1) within the ‘R’ statistical software package (version 3.5.1).  

calculations (with 95% CI) require information about pre- and post-test reliability (121, 122).  

If this was not reported, or could not be located, a conservative estimate was used (r = 0.50).  

In cases where the SD was not reported, we used the formula provided in the Cochrane 

Handbook (section 16.1.3.2), using a conservative correlation coefficient of 0.5, to calculate 

the SD (123).  Effect sizes (SMDs and SPDs) of 0.2, 0.5 and 0.8 were considered as small, 

medium and large respectively (124).  When data could not be presented as a SPD, raw data 

were presented.  The proportion of people who returned to pre-injury level of sport was 

summarized as a percent with 95% confidence interval (CI).  Statistical heterogeneity across 

pooled studies was assessed using the Tau (𝜏2) and I2 statistic.  An I2 value of 25%, 50% or 

75% was considered a low, moderate or high level of heterogeneity respectively (125).  The 
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‘meta’ package, version 4.9-2, of the R statistical software package (version 3.3.1) was used 

for all statistical analyses (http://www.r-project.org/). 

 

2.4.6 Assessment of risk of bias 

Study quality was assessed using separate risk of bias tools, depending on study design (123).  

The Cochrane Risk of Bias Tool was used to assess RCTs (123).  Each of the eight domains 

were marked as either low risk of bias (+), high risk of bias (-) or unclear risk of bias (?) (123).  

Studies with the presence of three or more (-) or (?) were considered as having a high risk of 

bias.  The Joanna Briggs Institute Checklist was used to assess the risk of bias in other study 

designs (126).  Items were scored “yes (Y)”, “no (N)”, “unclear (U)” or “not applicable (N/A)” 

on the ten-point checklist (126).  If an individual study scored ≥ 6 “yes (Y)” scores, it was 

considered low risk of bias. 

 

2.4.7 Completeness of reporting 

Completeness of reporting in intervention and control groups was assessed using relevant items 

of the Template for Intervention Description and Replication Checklist (TIDieR) (115).  

Improved reporting provides an opportunity to understand the treatments used and more 

precisely inform clinicians about the type of interventions, enabling replication of treatments 

in clinical practice.  If items were not relevant for an included study, they were scored not 

applicable (N/A).  For example, completeness of reporting of a control group was scored N/A 

in studies where there was no control/comparison. 

 

2.4.8 Appraisal of the quality of the body of evidence 

Both single group and comparative studies were assessed according to the GRADE guidelines 

(127).  Overall quality was defined as high, moderate, low or very low (127).  We followed a 

staged process whereby RCTs were first rated as high and case series were rated as low-quality 

evidence (128).  Following this step, quality of evidence for individual outcomes were further 

reviewed, with the potential of being further downgraded by one level for each of the following 

factors:  i) limitations in design (≥25% of the participants from studies with a high risk of bias 

as determined by the risk of bias tool), ii) inconsistency of results (significant statistical 

heterogeneity (I2 >40%) or inconsistent findings across studies (≤75% of the participants report 

findings in the same direction), iii) indirectness (i.e. generalisation of the findings), iv) 

imprecision (total number of participants <300 for each outcome and wide confidence 

intervals) and v) other considerations (e.g. publication bias, flawed design, massive dropout) 
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(129, 130).  Single studies (n<300) were considered inconsistent and imprecise, providing 

“low-quality evidence”, which could be further downgraded to very low-quality evidence if 

additional items were not satisfied (129, 130). 

 

2.5 Results 
2.5.1 Study selection 

The PRISMA flow diagram, is shown in Figure 2.1.  1924 studies were identified through 

database searching.  Full texts of 34 studies were assessed for inclusion.  Twelve studies met 

inclusion criteria. 

 

2.5.2 Study characteristics 

2.5.2.1 Participants 

Participant characteristics, study design and diagnostic criteria are displayed in Table 2.1.  A 

total of 424 (229 males) participants were included.  Mean ages in individual studies ranged 

from 24 to 51 years.  One-hundred and ninety-nine (47%) participants were described as 

professional, competitive or high-level athletes, 75 (18%) were recreational athletes and five 

participants were non-athletes.  Activity levels in 145 (34%) participants were not reported. 

 

2.5.2.2 Diagnostic criteria 

Most studies used clinical assessment and imaging to diagnose proximal hamstring 

tendinopathy (Table 2.1).  The clinical assessments varied between studies.  Imaging (magnetic 

resonance imaging or ultrasound) was used to attempt to verify proximal hamstring pathology 

in 92% of studies. 

 

2.5.2.3 Outcomes 

A variety of patient-reported physical function measures and pain measures were used.  Mean 

follow-up times varied from one week to six years.  Adverse events were reported in 11 (92%) 

studies (Table 2.2). 

 

2.5.2.4 Interventions 

The most common intervention was platelet-rich plasma injection (111, 131-134).  Other 

interventions included surgery (8, 47, 57, 65), corticosteroid injection (9, 135), autologous 
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whole blood injection (111), shockwave therapy (112) and multi-modal intervention (NSAIDs, 

manual therapy, exercise and stretching) (110, 132). 

 

 

 

Figure 2.1 PRISMA flow chart illustrating study selection process 
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Table 2.1 Study design and patient characteristics 

Study (Year) Study design n (F), mean age (years) Diagnostic criteria Tendon involved (%) Activity level Average duration of 
symptoms (range) 

Benazzo (2013) Case series 17 (5F), 27 years Reporting pain at ischial 
tuberosity 
Pain with concentric hamstring 
contraction:  (positive 47%) 
Tenderness ischial tuberosity 
(41% positive) 
Puranen Orava test (88% 
positive) 
Leg raising test (23% positive) 
MRI 

Bicep femoris (41%) 
Semimembranosus 
(29%) 
Semitendinosus (6%) 
Common tendon 
(23%) 

Professional athletes:  
9 
Competitive athletes:  
8 

23 months (3-48) 

Cacchio (2011) RCT 40 (13F), SWT 24 years, 
multi-modal intervention 
24 years 

At least 2 of the following 
painful; Puranen Orava test, fast 
hamstring-stretch test, 
hamstring strength test 
MRI 

NR Multi-modal 
professional athletes:  
40 

Multi-modal 
intervention:  21 (13-
81) 
SWT:  19.6 (11-72) 

Davenport (2015) RCT 15 (13F), AWB:  45.4 
years, PRP 47 years, 17 
cases (2 bilateral) 

Clinical diagnosisa 

Positive MRI or US 
NR NR NR 

Fader (2014) Case series 18 (12F), 43 years Clinical diagnosisa 

MRI 
NR NR  32.6 months (6-120) 

Krauss (2016) Case series 14 (13F), 47 years At least 2 of the following; 
Tenderness to palpation at 
ischial tuberosity, positive bent 
knee stretch test, positive supine 
plank test 
MRI 

NR NR 4.1 years (5 months to 
10 years) 

Lempainen (2009) Case series 90 (32F), 34 years, 
103 cases (13 bilateral) 

Patient interview and history 
Pain at ischial tuberosity with 
hamstring stretch 
MRI 

All semimembranosus Professional:  5 
Competitive:  47 
Recreational:  38 

NR 

Levy (2019) Case series 29 (22F), 45 years Clinical diagnosisa 

confirmed with positive MRI 
NR NR NR 

Nicholson (2014) Case series 18 (10F), 51 years, 22 
cases (4 bilateral) 

Pain with prolonged sitting 
Pain with hamstring contraction 
MRI 

NR Athletes:  18 28 months (2-120) 
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Puranen (1988) Case series 59 (14F), Athletes:  25 
years, joggers:  39 years, 
non-athletes:  35 years, 65 
cases (6 bilateral) 

Pain on active stretching 
Pain on palpation 

NR Athletes:  50 
Joggers:  4 
Non-athletes:  5 

NR 

Wetzel (2012) Case series 15 (8F), 38 years, 17 cases 
(2 bilateral) 

Clinical diagnosisa 
MRI 

NR PRP group:   
Collegiate or high-
level athletes:  9 
NR:  1 
Multi-modal 
intervention group: 
High level athletes:  2  
NR:  3 

Multi-modal 
intervention:  7.8 
months 
PRP:  9.6 months 

Young (2008) Case series 44 (16F), 29 years, 47 
cases (3 bilateral) 

Pain on palpation of proximal 
hamstring region 
Weakness at 30º of resisted 
knee flexion 
MRI/US 

NR Professional:  4 
Semi-Professional:  7 
Recreational:  33 

8 cases:  < 6 months  
15 cases:  6-12 months 
10 cases:  12-18 
months 
14 cases:  >18 months 
 

Zissen (2010) Case series 65 (37F), 37.7 years Clinical diagnosisa 
MRI/US 

NR NR 8 cases:  < 6months 
15 cases:  6 months to 
1 year 
15 cases:  > 1 year 

AWB:  autologous whole blood, F:  female, MRI:  magnetic resonance imaging, NR:  not reported, PRP:  platelet-rich plasma, US:  ultrasound 
a Clinical test(s) performed in examination not specified 
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Table 2.2 Results 
Study 
(Year) 

Intervention Mean 
follow-up 
(range) 

Symptoms 
Effect size (CI) unless otherwise 
stated 
(-ve indicates reduction in pain) 

Physical function 
Mean effect size (CI) unless otherwise 
stated 

Adverse effects 
(number %):  
minor, major 

Benazzo 
(2013) 

Surgery: 
Prone incision from ischial 
tuberosity to 8-15cm distally.  
Partial transverse tenotomy 
performed plus sciatic nerve 
release. 

71.3 months 
(24-138) 

Patient-reported pain rating: 
VAS: 
• -6.02 (-8.10, -3.94) SPDa 

Patient-reported physical function: 
Tegner score: 
• -4.08 (-5.53, -2.63) SPDc 
Return to sport (pre-injury level): 
• Proportion:  17/17 (100%) returned to 

pre-injury level at average of 4.4 (range 
2-9 months) 

Minor:   
• 1 (6%) 
Major:   
• 1 (6%) 

Cacchio 
(2011) 

Multi-modal intervention:  
NSAIDs, manual therapy, 
exercise and ultrasound 
SWT:  2500 impulses at 0.18 
mJmm2/ frequency = 10 shocks 
in 4 separate sessions at weekly 
intervals. 

1 week, 6 
months, 12 
months 

Patient-reported pain rating: 
VAS: 
• Week 1:  -1.84 (-2.59, -1.09) 

SMDa 
• 6 months:  -3.23 (-4.28, -

2.19) SMDa 
• 12 months:  -3.22 (-4.28, -

2.16) SMD 
-ve favours SWT 
 

Patient-reported physical function: 
NPRS: 
• 1 week:  -3.09 (-4.04, -2.15) SMD 
• 6 months:  -2.90 (-3.88, -1.92) SMD 
• 12 months:  -2.42 (-3.33, -1.50) SMD 
-ve favours SWT 
Return to sport (pre-injury level):   
Proportion: 
• SWT:  16/20 (80%) mean time of 9 weeks 

(range, 6-15 weeks).   
• Multi-modal intervention:  0/20 (0%) 

Minor: 
• SWT:  0 (0%) 
• Multi-modal 

intervention:  0 
(0%) 

Major: 
• SWT:  0 (0%) 
• Multi-modal 

intervention:  0 
(0%) 

Davenport 
(2015) 

PRP vs AWB: 
Single U/S guided injection of 
AWB (5mL) or PRP (3mL). 

12 weeks, 6 
months 

NR Patient-reported physical function: 
HOS (ADL): 
• 6 weeks:  -0.56 (-1.58, 0.45) SMD 
• 12 weeks:  0.03 (-0.96, 1.03) SMD 
• 6 months:  NR 
-ve favours PRP 
HOS (Sport): 
• 6 weeks:  -0.21 (-1.24, 0.83) SMD 
• 12 weeks:  0.28 (-0.76, 1.32) SMD 
• 6 months:  0.17 (-0.86, 1.21) SMD 
-ve favours PRP 
MHHS: 
• 6 weeks:  -0.28 (-1.28, 0.72) SMD 
• 12 weeks:  0.05 (-0.95, 1.04) SMD 

Minor:   
• PRP:  1 (10%) 
• AWB:  0 (0%) 
Major:   
• PRP:  0 (0%) 
• AWB:  0 (0%) 
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• 6 months:  0.24 (-0.76, 1.24) SMD 
-ve favours PRP 
Health related QOL: 
i-HOT 33: 
• 6 weeks:  -0.80 (-1.86, 0.26) SMD 
• 12 weeks:  0.01 (-1.00, 1.03) SMD 
• 6 months:  -0.04 (-1.05, 0.97) SMD 
-ve favours PRP 

Fader 
(2014) 

PRP: 
A single U/S guided injection 
(2.5-4mL). 

46 months Patient-reported pain rating: 
VAS (mean pain):   

• -2.9 MDa 
Patient-reported rating of 
symptom improvement: 
• 10 (55.6%) patients had an 

80% or greater improvement 
at 6 months 

NR Minor:   
• 1 (6%) 
Major:  0 (0%) 

Krauss 
(2016) 

PRP: 
Single U/S guided injection 
(4mL) + needle tenotomy (5 
passes). 

12 weeks Patient-reported pain rating: 
VAS (mean pain): 
• -0.92 (-1.54, -0.29) SPDa 

Patient-reported physical function: 
LEFS:   
• -0.90 (-1.52, -0.28) SPDc 

NR 
4 (29%) had worse 
physical function at 
12 weeks (LEFS) 

Lempainen 
(2009) 

Surgery: 
Prone, transverse or 
longitudinal incision.  
Transverse tenotomy performed 
on semimembranosus + 
adhesions freed around sciatic 
nerve as required. 

49 months 
(range, 12-
156 months) 

NR Return to sport (pre-injury level):   
• Proportion:  80/90 (89%) mean 5 months 

Minor:   
• 3 (3%) 
Major:   
• 1 (1%) 

Levy 
(2019) 

PRP: 
Single U/S guided injection 
(6mL) 

8 weeks NR Patient-reported physical function: 
• VISA H:  -0.44 SPD (-0.82, -0.06) 
Return to Sport (pre-injury level): 
• Proportion:  3/29 (10%) at 8 weeks 

Minor:   
• 1 (3%) 
Major:   
• 0 (0%) 

Nicholson 
(2014) 

CSI: 
Single injection under 
fluoroscopic guidance 

21 months 
(VAS) 
24.8 months 
(LEFS) 

Patient-reported pain rating: 
VAS: 
• -3.28 MDa 

Patient-reported physical function: 
LEFS/80:   
• 60 (48, 72)e 
Level of function (% of full normal activity): 
• Increased from 28.76% to 68.82% 

Minor:   
• 0 (0%) 
Major:   
• 0 (0%) 

Puranen 
(1988) 

Surgery 24 months 
(24-96) 

NR Return to Sport: 
• Proportion:  52/59 (88%) f 

Minor:   
• 4 (6%) 
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65% modified Kocher incision 
with patient lying on unaffected 
side.  35% straight incision over 
lower edge of gluteus maximus 
with patient prone.  Taut 
structures of hamstring at 
ischial tuberosity divided and 
tendon ends separated, freeing 
sciatic nerve. 

Major:   
• 0 (0%) 

Wetzel 
(2012) 
 

Multi-modal intervention 
(physical therapy + NSAIDs) vs 
failed multi-modal intervention 
+ single volume PRP injection 
(6cc) plus additional multi-
modal intervention 

 
Multi-modal 
intervention:  
2 months  
Failed multi-
modal 
intervention 
(PRP + 
multi-modal 
intervention)
:  4.5 months 

Patient-reported pain rating: 
VAS: 
• Multi-modal intervention:  -

6.2 MDa 
• Failed multi-modal 

intervention (PRP + multi-
modal intervention):  -7.5 
MDa 

Patient-reported physical function: 
NPRS: 
• Multi-modal intervention:  -2.2 MDc 
• Failed multi-modal intervention (PRP + 

multi-modal intervention):  -4 MDc 
Return to sport (pre-injury level):   
Proportion:   
• Multi-modal intervention:  2/11 (18%) 
• Failed multi-modal intervention PRP + 

multi-modal intervention:  9/9 (100%) 

Minor:   
• 0 (0%) 
Major:   
• 0 (0%) 

Young 
(2008) 
 

Surgery 
Semi-prone, incision in gluteal 
fold to gluteus maximus 
dissection continued toward 
ischial tuberosity.  Sciatic nerve 
freed and prominent bursal 
tissue removed. 

53 months 
(range, 9-
110) 

Patient-reported pain rating: 
VAS: 
• -1.89 (-2.36, -1.41) SPDa 

Patient-reported physical function: 
Weakness score (/10):   
• -3.69 (-2.76, -4.62) MDc 
-ve indicates reduction in weakness 
Return to sport (pre-injury level): 
• Proportion:  34/44 (77%) 

Minor:   
• 11 (23%) 
Major:   
• 0 (0%) 

Zissen 
(2010) 

Single CSI to area of maximum 
pain under U/S guidance. 

48 months 
(6-96) 

Patient-reported pain rating: 
Number (%) of patient’s 
symptoms resolved: 
• Complete:  11 (29%), 

moderate:  8 (21%), mild:  10 
(26%), no:  9 (24%) 

NR Minor: 
• 0 (0%) 
Major:   
• 0 (0%) 
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AWB:  autologous whole blood, CI:  confidence interval, HOS:  Hip Outcome Score,  i-HOT:  International Hip Outcome Tool, LEFS:  Lower Extremity Functional Scale, 
MHHS:  Modified Hip Harris Score, NR:  not reported, NRPS:  Nirschl Phase Rating Scale , PRP:  platelet-rich plasma, RTS:  return to sport, SPD:  standard paired 
difference, SMD:  standard mean difference, SWT:  shockwave therapy, U/S:  ultrasound, VAS:  Visual Analogue Scale, VISA H:  Victorian Institute of Sport Assessment - 
proximal hamstring tendon 
a Negative indicates an improvement in pain 
b Positive indicates improvement in weakness score 
c Negative indicates an improvement in physical function 
d Adverse effects not reported on separately from complete tendon ruptures within study 
e Measure taken post-operatively only 
f Level of return to sport not reported 
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2.5.3 Completeness of reporting and risk of bias 

Name and description (item 1) and mode of delivery [item 6 (a) and (b)] were reported 

completely in both intervention and control groups (Figure 2.2).  Intervention adherence 

(TIDieR items 11 and 12) was not reported in any study.  No studies provided adequate details 

of post-surgical protocols.  Risk of bias for RCTs and case series are reported in Figure 2.3 and 

Figure 2.4 respectively. 

 

2.5.4 Evidence synthesis 

2.5.4.1 Randomised controlled trials 

2.5.4.1.1 Shockwave therapy vs multi-modal intervention 

We found very low-level evidence from a single RCT that shockwave therapy was more 

effective than a multi-modal intervention (one week of rest plus NSAIDs, two weeks of manual 

therapy and therapeutic ultrasound, and three weeks of exercise - including strength training 

and stretching) by a large effect in the short (-1.84 SMD; 95% CI -2.59, -1.09), medium (-3.23 

SMD; 95% CI -4.28, -2.19) and long-term (-3.22 SMD; 95% CI -4.28, -2.16) on self-reported 

symptoms (Appendix C) (112). There was also very low-level evidence that shockwave 

therapy was more effective than the multi-modal intervention by a large effect in the short-

term (-3.09 SMD; 95% CI -4.04, -2.15), medium (-2.90 SMD; 95% CI -3.88, -1.92) and long-

term (-2.42 SMD; 95% CI-3.33, -1.50) on physical function (Appendix E) (112).  Sixteen 

athletes (80%) returned to pre-injury level of sport, at a mean time of nine weeks (range; 6-15 

weeks) post shockwave therapy intervention (Figure 2.5).  No participants in the multi-modal 

intervention group returned to sport at one year (112). 

 

2.5.4.1.2 Platelet-rich-plasma injection vs autologous whole blood injection 

There was very-low level evidence from a single RCT of no significant difference between 

platelet-rich plasma and autologous whole blood injection on physical function in the short 

[(0.03 SMD; 95% CI -0.96, 1.03) to (0.28 SMD 95% CI -0.76, 1.32)] and medium-term [(0.17 

SMD; 95% CI -0.86, 1.21) to (0.24 SMD; 95% CI -0.76, 1.24)].  There was also very low-level 

evidence of no difference between interventions on quality of life in the short (0.01 SMD; 95% 

CI-1.00, 1.03) and medium-term (-0.04 SMD; 95% CI -1.05, 0.97) (111).  One complication 

occurred after platelet-rich plasma injection (irritation of the sciatic nerve) (111). 
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Figure 2.2 Reporting of Intervention and control groups 

Percentage of trials achieving each TIDieR item in intervention and control groups of included studies (/12).  Each item was scored as ‘yes’, ‘not applicable ‘or ‘no’ for 

both the intervention and control groups in each included study. 

Item 9 was applied to exercise interventions only.  Item 10 of the TIDiER scale was not reported on, as it was not able to be assessed in included studies. 

In studies that reported on surgery or injection interventions item 11 and 12 were assessed on reporting on adherence to post-surgical protocol. 
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 Cacchio (2011) Davenport (2015) 

Random sequence generation (selection bias) + + 

Allocation concealment (selection bias) + + 

Blinding of participants and personnel (performance bias) - - 

Blinding of outcome assessment (detection bias) + + 

Incomplete outcome data (attrition bias) - + 

Selective reporting (reporting bias) + + 

Other sources of bias + + 

Figure 2.3 Risk of bias in RCTs 

Risk of bias for each domain for each RCT.  – indicates high risk of bias, + indicates low risk of bias, ? indicates unclear risk 
of bias 
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Clear criteria for inclusion? N N Y N U N N N N N 

Condition measured in a standard, 
reliable way? 

Y U Y U U U U U U U 

Valid methods used for 
identification of condition? 

Y N Y N U N N N N N 

Consecutive participants? U U U U U U U U U Y 

Complete inclusion of participants? U U U N Y U U U U N 

Reporting participant 
demographics? 

Y N N Y N Y Y Y Y N 

Reporting of clinical information? Y Y Y N Y N Y Y Y Y 

Outcomes or follow-up results 
reported? 

Y Y Y Y Y Y Y Y Y Y 

Reporting of site(s)/clinic(s) 
demographics? 

N Y N Y Y Y N Y N N 

Statistical analysis appropriate? Y Y Y Y Y Y Y Y Y Y 

Figure 2.4 Risk of bias in case series 

Items 1-10 were scored as Y = yes, N = no or U = unclear or not applicable = N/A  

 

2.5.4.2 Case series  

2.5.4.2.1  Platelet-rich-plasma injection 

Three studies, recording the results of platelet-rich-plasma injection alone, documented the 

change in self-reported symptoms over time (Table 2.2) (131, 132, 134).  Outcomes could not 

be pooled due to heterogeneity in measures and incomplete data reporting.  There was very 

low-level evidence that PRP is associated with a large reduction in symptoms over the short-

term (-0.92 SPD; 95% CI -1.54, -0.29) (134).  A second study found very low-level evidence 

that platelet-rich plasma injection was associated with a small, clinically significant, reduction 

in self-reported symptoms (Table 2.2) (131). Two studies reported changes in physical function 

following platelet-rich plasma injection(s) over time (Table 2.2) (133, 134). 
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Figure 2.5 Return to pre-injury level of sport 

Demonstrates the proportion of participants returning to pre-injury level of sport 
Ex:  exercise, MT:  manual therapy, PT:  physical therapy, PRP:  platelet-rich plasma 
injection, SWT:  shockwave therapy, US:  ultrasound 

In Wetzel et al. (2012) - patients who failed initial PT (physical therapy + NSAIDs) went on 
to receive a single volume PRP injection (6cc) plus additional physical therapy  

 

There was very low-level evidence of a small (-0.44 SPD; 95% CI -0.82, -0.06) (133) to large 

(-0.90 SPD; 95% CI -1.52, -0.28) (134) improvement in physical function in the short-term 

(Table 2.2).  Ten per cent of participants returned to their pre-injury level of sport after platelet-

rich plasma injection at 8 weeks (Figure 2.4) (133).  Two (4%) minor adverse events occurred 

(short-term high levels of pain post-injection) (131, 133). 

 

A single retrospective case series investigated the change in outcomes before and after PRP, in 

those who had failed a multi-modal intervention (physical therapy + non-steroidal anti-

inflammatory drugs) (132).  Failure was determined by the persistence of symptoms and an 

inability to return to baseline activity after the multi-modal intervention had been completed 

(132).  There was very low-level evidence of an improvement in symptoms and physical 

function over time (Table 2.2) (132).  In this study, all athletes who were unable to return to 

sport with multi-modal intervention alone, returned to sport post PRP plus multi-modal 

intervention (Figure 2.4) (132). 

 

2.5.4.2.2 Surgery 

Two studies reported change in self-reported symptoms after surgery (Table 2.2) (47, 65).  

There was very low-quality evidence of a large reduction in symptoms in the long-term [(-1.89 

SPD; 95% CI -2.36, -1.41) to (-6.02 SPD; 95% CI -8.10, -3.94)] (47, 65).  There was very low-

quality evidence from a single study of a large improvement in physical function in the long-

term (4.08 SPD; 95% CI -5.53, -2.63) (47).  Return to pre-injury level of sport following 
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surgery ranged from 77-100% (Figure 2.5) (8, 47, 57, 65), with two studies reporting on mean 

return to sport time to pre-injury level (4.4 to 5 months) (47, 57).  One study reported that 88% 

of participants returned to sport, but did not report whether participants returned to their pre-

injury level (8). 

 

Adverse events were reported in all studies investigating outcomes of surgery (Table 2.2) (8, 

47, 57, 65).  One study did not provide sufficient detail to allow events to be dichotomised as 

minor or major (8).  Complications occurred in 21 (10%) cases (Table 2.2).  The type and 

severity of complications varied.  Nineteen (9%) patients experienced minor complications.  

Examples included:  notable post-operative soreness (57) and intermittent thigh paraesthesia 

that resolved spontaneously (47).  Two (1%) patients experienced major complications, which 

included wound abscess requiring surgical drainage (47) and deep vein thrombosis (57). 

 

2.5.4.2.3 Corticosteroid injection 

Management of proximal hamstring tendinopathy with corticosteroid injection was described 

in two studies (9, 135).  Both described change in self-reported symptoms over time (Table 

2.1) (9, 135).  One study provided very low-level evidence of clinically significant 

improvement in self-reported symptoms in the long-term (Table 2.2) (135).  Both studies 

reported on long-term symptom resolution (9, 135).  One study found that 56% of patients did 

not experience improvement greater than three months (135).  The other study found that 56% 

still reported symptoms at long-term follow-up (9).  A single study reported on physical 

function (post-intervention only), as a percentage of full activity, and found activity level 

increased by 40% in the long-term (mean 24.8 months) (135).  No adverse events were reported 

(9, 135). 

 

2.6 Discussion 

Our primary aim was to evaluate surgical and non-surgical interventions used to manage 

proximal hamstring tendinopathy.  Three main findings emerged from the systematic review:  

i) there is a lack of rigorous RCTs comparing treatment interventions, ii) patient selection 

criteria and use of outcome measures are inconsistent and iii) there is inadequate description of 

treatment interventions used. 
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Of the twelve studies that met inclusion criteria, only two were RCTs.  Both were confounded 

by small sample sizes.  We found no high or moderate-quality evidence for any intervention 

(symptoms, physical function or QOL).  There was very low-level evidence from a single study 

to suggest that shockwave therapy was more effective than a multi-modal intervention 

(exercise, manual therapy, NSAIDs, ultrasound) in professional athletes, at both medium and 

long-term time points (112).  Whilst there were limitations in the completeness of reporting on 

adverse events, we found surgery resulted in the highest level of minor and major adverse 

events. 

 

2.6.1 Surgery 

In managing tendinopathy, surgical interventions are typically reserved for recalcitrant cases 

that have not yet been resolved with other interventions.  Whilst there were improvements over 

time following surgery (symptoms and physical function) in case series studies without 

comparator groups, we do not know if these are real treatment effects or whether results are 

caused by other factors, such as natural history or postoperative rehabilitation.  An insight into 

the likely treatment effects of surgery may be gleaned from a recent systematic review of upper 

and lower limb tendinopathy, which found surgery was not superior to sham surgery or 

physiotherapy on pain, function, range of motion and success ratings in the longer term (136).  

Recommendations given by the authors were that surgery should not be seriously entertained 

until 12 months of an evidence-based loading program has been credibly trialled (136).  We 

propose that these recommendations are applied to proximal hamstring tendinopathy, until such 

time as there are adequately designed comparator studies. 

 

2.6.2 Injection therapies 

Injection therapies may be an attractive option because they are less invasive than surgery 

(137).  Whilst multiple types of injections were reported (platelet-rich plasma, corticosteroid 

and autologous whole blood), the overall quality of evidence for all injections in proximal 

hamstring tendinopathy was found to be low or very low (Appendix E).  Consequently, at this 

stage it is not possible to recommend any type of injection over another or no injection. 

 

Corticosteroid injections are a commonly prescribed treatment for tendinopathy.  Whilst it is 

important to consider the limitation in overall quality of evidence for corticosteroid injection 

in our review, the findings in single group case series indicate a positive change in symptoms 
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over time in the short-term (Table 2.2).  Systematic reviews of high-quality RCTs in 

tendinopathies, which compared corticosteroid injection to other interventions, found a similar 

trend of a positive short-term effect on symptoms, that are nullified in the medium and long-

term (138, 139).  Whilst this early improvement is desirable, it is worth noting that 

corticosteroid injection has been associated with delayed healing compared to wait and see 

(lateral epicondylalgia) (140, 141) and increased collagen disorganization and necrosis in vitro 

(142). 

 

The popularity and cost of regenerative therapies warrants continued research to improve the 

evidence base (143).  This systematic review found no high or moderate-quality evidence for 

platelet-rich plasma injection; therefore its utility remains uncertain in this condition.  Its effect 

on symptoms in other tendinopathies was recently summarised in a systematic review (144).  

The authors reported platelet-rich plasma injections were more efficacious than alternative 

injections on pain severity in tendinopathies (0.47 CI 95% 0.22 to 0.72) (144).  However, it is 

worth noting that there were several limitations, including the type of injections used as 

comparisons (e.g. corticosteroid injection or saline) and the tendon involved. 

 

2.6.3 Shockwave therapy and multi-modal interventions 

Shockwave therapy has been proposed for a host of upper and lower limb tendinopathies (112, 

145-149) and other musculoskeletal conditions (150, 151).  Our review found preliminary 

support that shockwave therapy was superior to a multi-modal intervention (exercise, manual 

therapy, NSAIDs, ultrasound) for improving symptoms and physical function.  However, as 

there was only a single study on shockwave therapy in proximal hamstring tendinopathy, with 

a small sample size, the results may not be representative of the wider population (112).  

Furthermore, there are several factors that may have made the comparison group (multi-modal 

intervention) less effective.  In this study, exercise was included for 3-weeks of the 6-week 

program.  In the literature, successful rehabilitation programs for other lower limb 

tendinopathies consistently report significantly longer timeframes (107, 152, 153).  Avoiding 

excessive compressive load on the tendon at the enthesis has also been proposed to be a 

consideration in early to mid-stage exercise selection (32, 46).  In the multi-modal intervention 

(exercise, manual therapy, NSAIDs, ultrasound), exercises selected likely placed the insertion 

of the proximal hamstring tendon under high levels of compression, early in rehabilitation 

(lunge, hamstring stretch, exercise bike) (112).  For further information regarding a 
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management program consistent with these parameters, readers are directed to a narrative 

review (46). 

 

2.6.4 Limitations and directions for future research 

A limitation of our review was the lack of high-quality trials with consistent patient outcome 

measures, inclusion criteria and time points.  Our findings highlight the need for consensus on 

patient selection criteria, outcome measures and frequency of follow-up, to allow the pooling 

of data.  Another limitation was the high number of pre-post study designs.  We have calculated 

SPDs in an attempt to provide a standardised measure across these study designs.  It is 

important that these SPDs are not misconstrued as treatment effects, because there were no 

randomised comparisons that remove confounders such as regression to the mean, natural 

recovery and testing.  Consequently, we discussed these studies separately from comparative 

designs (154).  Interventions such as load management, heavy slow, strength training, platelet-

rich plasma vs placebo and shockwave vs sham shockwave should be avenues for future 

research.  Future research should prospectively report post-surgical protocols and adherence to 

interventions. 

 

2.7 Conclusion 
There was very low-level evidence that shockwave therapy was more effective than a multi-

modal intervention.  There was very low-level evidence of no difference between autologous 

whole blood injection and platelet-rich plasma injection.  The results of this systematic review 

highlight the need for high-quality studies and the standardisation of selection criteria, 

outcomes and reporting across studies.  This will assist in determining the most effective option 

for the management of proximal hamstring tendinopathy. 
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2.8 Summary of findings 
This systematic review aimed to evaluate the efficacy of different interventions in managing 

proximal hamstring tendinopathy.  Twelve studies were included – two were RCTs.  Both had 

small sample sizes (111, 112).  There was low-level evidence that shockwave therapy was more 

effective than a multi-modal intervention in the medium and long-term (physical function and 

self-reported symptoms) (112). No intervention was supported by high or moderate-quality 

evidence. 

 

The representation of studies outlined in this systematic review on invasive options, such as 

surgery or injection therapies was high, considering rehabilitation is commonly advocated as a 

first-line treatment for tendinopathy (7).  As the single RCT involving rehabilitation included 

only three weeks of exercise, further research is required to assess the efficacy of exercise-

based management performed over a longer duration (112).  Specific exercise parameters of 

rehabilitation delivered including total exercise dose may be a factor in treatment outcomes.  

Further research is required to understand current best practice for managing proximal 

hamstring tendinopathy, such as exercise parameters, which can be later tested in RCTs. 

 

Other than the lack of high-quality RCTs comparing interventions, several other findings 

emerged from the systematic review (155).  Firstly, patient inclusion criteria were 

inconsistent between studies.  Having clear and consistent inclusion criteria that are clearly 

described is critical to ensure all patients recruited in the study and compared between studies 

have similar characteristics.  This is particularly important for tendinopathy where the 

diagnosis is based on clinical findings, with no diagnostic gold standard (2).  A recent 

Consensus process in 2018, International Scientific Tendinopathy Symposium (ICON), 

reported that the following data should be reported for cases and controls in tendinopathy:  sex, 

age, standing height, body mass, history of tendinopathy, whether imaging was used to confirm 

pathology, loading tests, pain location, symptom duration and severity, level of disability, 

comorbidities, physical activity level, recruitment source and strategies, and medication use 

history (80).  Whilst most studies included were published before this consensus statement was 

published, this level of description was not included in any of the studies in the systematic 

review (155). 
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Separate to the lack of clarification of subjects included in studies, we identified a lack of 

completeness of reporting in studies, using the TIDiER checklist (115).  Poor reporting of 

interventions reduces the transparency of research and can hinder the translation of evidence 

to clinical practice (156).  Outcome measures used in studies were inconsistent.  There were 

eleven unique outcome measures used in the 12 included studies.  Adequate reporting of data 

and consistency in the selection of measures, within similar health domains, are essential for 

the comparison of outcomes.  Further research is needed to evaluate the quality of outcome 

measures used to assess proximal hamstring tendinopathy.  This will ensure measures used 

to capture the effect of proximal hamstring tendinopathy are meaningful to patients and 

responsive enough to reflect either improvement or worsening of the condition. 
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3 Chapter 3:  Proximal hamstring tendinopathy; 

expert physiotherapists’ perspectives on 

diagnosis, management and prevention 
 

3.1 Preface 
The findings from the systematic review in Chapter two (study one) highlighted several gaps 

in the literature.  Of note was the void of literature on exercise-based interventions (155).  

Considering the scarcity of evidence to inform decisions from the literature, Chapter three 

(study two) aimed to answer the question: 

 

“How do expert physiotherapists diagnose, manage and prevent proximal hamstring 

tendinopathy?” 

 

To achieve this aim, a qualitative study was designed that involved interviewing expert 

physiotherapists and exploring their thoughts on diagnosis, treatment and prevention.
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The following chapter contains a modified version of the paper 

Proximal hamstring tendinopathy; expert physiotherapists’ perspectives on diagnosis, 

management and prevention 

Nasser AM, Pizzari T, Grimaldi A, Vicenzino B, Semciw AI 

Physical Therapy in Sport 

Vol 48, p-67-75, 2021 

URL link to published article:  https://doi.org/10.1016/j.ptsp.2020.12.008 
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3.2 Abstract 
Objectives 

To explore and summarise expert physiotherapists’ perceptions on their assessment, 

management and prevention of proximal hamstring tendinopathy. 

 

Methods 

We conducted semi-structured interviews with expert physiotherapists until data saturation was 

met (n=13).  Interviews were transcribed verbatim, and data were analysed systematically and 

organised into categories and sub-categories according to study aims. 

 

Results 

Experts report using a clinical reasoning-based approach, incorporating information from the 

patient interview and results of clinical load-based provocation tests, in the physical 

examination to diagnose proximal hamstring tendinopathy.  Experts manage the condition 

through education and progressive loading targeting the hamstring unit and kinetic chain, 

avoiding provocative activities in positions of compression in early-mid stage rehab and a 

gradated and controlled return to sport.  Passive therapies including injection therapies and 

surgery were believed to have limited utility.  Prevention of recurrence primarily involved 

continuation of hamstring and kinetic chain strengthening programs and management of 

physical workload. 

 

Conclusion 

Experts rely on a combination of information from the patient interview and a battery of pain 

provocation tests to diagnose proximal hamstring tendinopathy.  Education and graded exercise 

of the hamstring group and synergists, minimising early exposure to hip flexion, were the 

foundation of management of the condition.



 

82 

 

3.3 Introduction 
Proximal hamstring tendinopathy affects athletic and non-athletic populations and is associated 

with longstanding ischial pain (46, 58, 81).  The research on prevalence is limited, however 

proximal hamstring tendinopathy has been consistently identified in sports involving running 

such as Australian Rules football, tennis and track and field, as well as sedentary populations 

(46, 47, 112).  Pain is frequently aggravated by activities such as hill running and sitting (46, 

58, 112). 

 

A recent systematic review identified multiple potential interventions, including exercise, 

corticosteroid injection, platelet-rich plasma injection, shockwave therapy and surgery (155).  

This review reported a lack of unbiased estimates of strong treatment effects to guide treatment 

selection (155).  With no high-quality evidence, clinicians are left with a lack of direction to 

guide management (46). 

 

In the absence of strong empirical evidence, qualitative research provides insight into the 

expert’s clinical reasoning process and assists in understanding the decisions and complexities 

faced in current practice (157, 158).  This expert opinion can be used to assist in the 

development of management protocols, which can be used clinically and tested in randomised 

clinical trials.  Our aim was to explore and then summarise expert physiotherapists’ perceptions 

on their assessment, management and prevention of proximal hamstring tendinopathy. 

 

3.4 Methods 
3.4.1 Study design 

We conducted semi-structured interviews consisting of questions devised a priori to gauge the 

opinion of expert physiotherapists on clinical aspects of proximal hamstring tendinopathy 

(Appendix F).  Our data were analysed continuously during collection to establish when 

saturation was reached – indicating that no new information or themes were observed.  Ethical 

approval was obtained by the University of Queensland Human Ethics Committee (ID 

2018001158). 

 

3.4.2 Participants 

We selected participants using purposeful sampling, with authors ensuring the sample of 

experts were from a range of geographical locations and had experience across different 
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sporting populations.  Participant inclusion criteria were decided a priori.  Expert 

physiotherapists were selected by the investigators as individuals who had published in the 

topic area and/or had extensive clinical experience in treating patients with proximal hamstring 

tendinopathy.  Expert physiotherapists (participants) were also required to be:  i) registered 

physiotherapists with experience treating people who have proximal hamstring tendinopathy 

ii) hold a Master’s degree or Doctor of Philosophy and iii) have a minimum of 10 years’ 

experience. 

 

3.4.3 Data collection 

Experts were approached via email by a single investigator (AN).  Interviews were performed 

in English online using Zoom © software or via telephone.  A male interviewer (AN) 

performed, recorded and transcribed all interviews.  The interviewer was a PhD candidate, and 

an Australian registered physiotherapist of 10 years, with a Master’s degree in sports 

physiotherapy.  Expert physiotherapists were emailed the list of interview questions prior to 

the interview.  All interviews were recorded and transcribed verbatim and returned to 

participants for comment and/or correction.  Two of the experts interviewed were authors on 

the paper, but were not involved in coding or analysing results, and had no conflicts of interest.  

Interviews were conducted until the same constructs repeated themselves 

and no additional new themes emerged.  No repeat interviews were performed. 

 

3.4.4 Data analysis 

Qualitative content analysis was used to analyse data.  Audio files were transcribed and read 

multiple times to gain a sense of recurrent themes.  Two independent researchers (AN & TP) 

analysed data systematically for meaning and then condensed, coded and organised these into 

categories and sub-categories according to the study aims.  The computer software NVivo 12 

(QSR International Pty Ltd version 12.5.0) was used to assist with the organisation of data.  

Categories and sub-categories were then compared for similarities and differences.   

 

3.5 Results 
After the 13 interviews there were 14 main themes, which were organised into 40 categories 

and 119 subcategories. 
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3.5.1 Expert demographics 

Fourteen experts were contacted and agreed to participate.  One expert subsequently declined 

due to illness.  The average clinical experience of the 13 experts (8 males) was 25 years (range 

11-42).  Experts worked in Australia (9), Ireland (1), New Zealand (1), Qatar (1) and Scotland 

(1) with experience across multiple sports at an elite level.  The mean interview time was 44 

minutes (range 31-78).  All experts had experience working with the general population and 

professional level sport.  Sports included netball, Australian Football, soccer, ballet, race 

walking, touch football, weightlifting, rugby and running. 

 

3.5.2 Diagnosis 

All respondents used a combination of findings from the patient interview and clinical 

examination to come to the diagnosis of proximal hamstring tendinopathy (Figure 3.1). 

 

3.5.3 Patient interview findings 

All experts reported that the onset of proximal hamstring tendinopathy was insidious and 

associated with an increase in mechanical load through the proximal hamstring tendon (Table 

3.1).  All experts reported that patients described pain at the proximal hamstring insertion at 

the ischial tuberosity and most experts agreed that the pain did not shift or spread.  “It has to 

be around the proximal hamstring tendon” (Expert 5).  A shift or spread in pain was often 

expressed to indicate a differential diagnosis or co-morbidity.  Four experts (31%) reported 

that the symptoms primarily occurred at the hamstring insertion, although pain did at times 

spread down the hamstring, but not past the knee. 

 

Typically, patients described a spike in energy-storage-release (fast tensile) loads, particularly 

in combination with hip flexion (e.g. increased volume of running up hills).  Provocative 

activities included activities such as lunging, running up hills and hamstring stretching, or 

activities that placed compressive loads through the proximal hamstring tendon unit, such as 

sitting. 

 

3.5.4 Clinical tests 

3.5.4.1 Loading tests 

All experts performed a battery of clinical tests to form a diagnosis (Table 3.1).  Most 

respondents used progressive load-based response tests, where loads placed on the hamstring 
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tendon were progressed from low to high through a sequence of successive tests.  Tests were 

considered positive if localised pain at the ischial tuberosity was reproduced and increased with 

tasks that placed greater loads on the hamstring.  Experts commonly used loads involving 

forward trunk inclination in standing with extended knee(s) (e.g. single leg Romanian deadlift, 

arabesque, trunk on leg flexion).  Other, isolated pain-provocation tests commonly used were 

the single leg bridge test in 90 degrees of hip flexion, isometric knee flexion at 90 degrees of 

hip flexion and knee extension, bent knee stretch test and modified bent knee stretch test. 

 

 
Figure 3.1 The diagnostic process used by experts in diagnosis and identification of 

contributing factors 

Diagnosis

History

Onset

Change in energy 
storage loads

Insidious

Increase in 
hamstring load in 
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Energy storage loads
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hip flexion

Pain provocation 
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Palpation

Localised pain 
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loading tests

Increase speed
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Imaging

Contributing factors
Strength, flexibility, 
technique, previous 

injury
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Table 3.1 Key points on diagnoses of proximal hamstring tendinopathy 

Patient interview 
Key points: Related quotes in response to questions regarding the patient interview 
• Insidious onset • “The mechanism is the big thing.  Particularly in rugby, you know the ones you want to scan straight off, whereas 

the history for these types of things are going to be the load related factor.  Most of the time being a lingering thing 
that has got a bit worse.  Insidious like.” Expert 6 

• Spike in training load • “History leading up to it.  So, in the younger running group, or the active group, there is often some sort of history 
of change in load.  So, it might have been coming up to an event and they’ve increased mileage or very commonly in 
our runners it is doing hill running, and often back-to-back hill running, and often without adequate rest between.” 
Expert 12 

• No shift in direct area of pain at ischial 
tuberosity with loading 

• But the thing I’m looking for there is a really well localised area.  That is the area that they get any time they stretch 
it or do their provocative exercise.  And critically, the area doesn’t change.” Expert 13 

• Aggravated by direct compression (e.g. 
sitting) 

• Aggravated by activities that involve 
hip/trunk flexion and contraction of the 
hamstring unit 

• "… I'm looking for aggravating factors that I would associate with being high tendon load.  Often compression is an 
aggravating factor and particularly those combined things for tendons.” Expert 2  

• “These are worse I think in more hip flexion and worse with direct pressure.  So, that is why if you are sitting with 
your hip in flexion, you’re getting that compressive load on the underside of the tendon.” Expert 7 

Clinical examination 
Key points: Related quotes in response to questions regarding the clinical examination:   
• A battery of load-based tests should be 

used to diagnose PHT 
• Screen for contributing factors (e.g. 

impairments) 
o Requires individual assessment 
o Relationship to previous injuries 

•  “…we'd start with slower movements and increase speed and then in terms of the proximal hamstring, we would 
increase speed with compression.  So, going into a body on leg movement, an arabesque and we're looking for 
localised pain with those low load tests where as you increase the speed and therefore the load for the tendon the 
pain remains localised”.  Expert 2 

• “So, looking for localised pain that stays localised to load, and a load dependent increase in pain.  So, reproducing 
that (the athlete’s pain) with a double leg body on leg flexion, then a single leg body on leg flexion, double leg fast 
body on leg flexion, then single leg fast body on leg flexion” Expert 11 

• Findings on palpation and imaging should 
be interpreted with caution 

 

• “Palpation is a funny one.  Sometimes I think patients have hamstring tendinopathy, but are not necessarily sore on 
palpation.  But I definitely use it in the bag of things you use to come to clinical diagnosis.” Expert 3 

• “Probably one of the other big things is palpation, so palpation at the tendon insertion, and that reproduces their 
pain and localises the area of their pain.” Expert 4 

• Hamstring, triceps surae and gluteus 
maximus strength often reduced 

• Hamstring muscle atrophy 

• “I think observation is really important.  Trying to pick up if there is any hamstring wasting or not.  If there is no 
hamstring wasting um, I tend to prick up my ears a bit more.  Because people who have had long standing ones, 
apart from the middle-aged women, people will tend to have inhibition of hamstring if they’ve been long standing.” 
Expert 13 

Imaging 
Key points: Related quotes in response to questions regarding the utility of imaging: 
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• Imaging is not required to diagnose PHT, 
but is used to aid differential diagnosis 

•  “I don’t think you have to have imaging for the diagnosis.  I’m quite comfortable making a clinical diagnosis 
because I’ve seen a lot of these.” Expert 1 

•  “I don’t.  I don’t, so my thinking would be if they are not progressing in 12 weeks, then I would probably send them 
for imaging at that point.” Expert 5 

• Signs of PHT on imaging are common in 
the asymptomatic population 

 

• “On occasions yes, I would use imaging.  With the difficult ones probably, a combination of MR and ultrasound...  It 
does give you some indication if there are some perineural issues.  And it does, you know, define the pathology site.  
But the thing is that, like all tendinopathies we can have changes, this doesn’t necessarily describe their pain.” 
Expert 13 

• “I don't send for imaging, if they have imaging, I think where it is most helpful is when you have negative imaging.” 
Expert 2 

Common differential diagnosis 
Key points: Related quotes in response to questions regarding differential diagnosis: 
• Screen for other musculoskeletal 

structures that may refer to the region 
• Sciatic nerve pathology is a common 

differential diagnosis 

• “Peri-neural irritation of the sciatic nerve.  You often get a different response to load (e.g. you won’t get a load 
dependent increase in pain, so sometimes it might be affected by faster activities in an unloaded situation.” Expert 
11 

• “As you know the big differential diagnosis is sciatic neuritis and um, sometimes the only difference with a whole 
history and examination has been these subtle changes in the pain site - when you really break it down.” Expert 13 

PHT = proximal hamstring tendinopathy 
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3.5.4.2 Palpation 

Some experts believed it was important to be able to reproduce the patient’s symptoms on 

palpation, whereas other respondents thought palpation was either of no use or had limited 

diagnostic value (Table 3.1).  Several experts believed that failing to palpate the entire footprint 

of the hamstring insertion, in particular the attachment of the semimembranosus on the lateral 

aspect of the ischium, was why clinicians have difficulty reproducing the patient’s symptoms 

on palpation. 

 

3.5.4.3 Contributing factors 

As part of the physical examination, all experts screened patients for contributing factors they 

believed relevant to the development of the condition.  Examples included load capacity tests 

of hip and knee movements (e.g. hip extension strength and knee flexion strength), calf 

endurance capacity tests, and range of motion of the hip, knee, ankle and first 

metatarsophalangeal joint. 

 

There was a consistent theme that analysing performance “on-field” was vital.  “There are 

times where we really need to get a better idea of what has actually created this within their 

playing environment and we can do things, often to address this” (Expert 13).  Commonly 

observed features of gait in runners with proximal hamstring tendinopathy were overstriding, 

low cadence, sitting low (crouching type gait) and excessive anterior pelvic tilt. 

 

3.5.4.4 Imaging 

Experts rarely used imaging to diagnose proximal hamstring tendinopathy, preferring to use 

information gained in the patient interview and physical examination.  Experts usually referred 

for imaging when they believed a different condition was masquerading as a tendinopathy, or 

when the condition was unresponsive to management.  The absence of tendinopathic changes 

on imaging (MRI or ultrasound) was suggested to be useful in helping rule the condition out. 

 

3.5.4.5 Common differential diagnosis 

Experts highlighted that a primary differential diagnosis was pain originating from the sciatic 

nerve or nerve sheath (Table 3.1).  This pathology was reported to occur either concurrently 

with proximal hamstring tendinopathy or as a separate entity.  A theme was that a more 

widespread distribution of symptoms through the buttock and down the posterior thigh was a 
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common feature of sciatic nerve involvement, with the pain location slightly more lateral from 

the ischial tuberosity compared to proximal hamstring tendinopathy.  Three experts highlighted 

that symptoms (sciatic nerve) could also be localised to the ischial region without peripheral 

spread.  Tests used to diagnose sciatic nerve involvement included the slump test, performed 

in both lumbar flexion and extension, and the straight leg raise. 

 

Several experts mentioned that undiagnosed systemic inflammatory conditions were at times 

present in patients referred for treatment of proximal hamstring tendinopathy.  Examples of 

systemic drivers here included ankylosing spondylosis or psoriatic arthritis. 

 

3.5.5 Management 

The primary management options utilised were education and exercise (Table 3.2).  Passive 

interventions were included by some experts, but only as an adjunct to education and exercise.   

 

3.5.5.1 Education 

Patient education covered a variety of different elements (Table 3.2).  The delivery was adapted 

to individual goals and specific limitations.  “…I think empowering people and giving them 

like really positive sort of self-efficacy and not only reassuring them that they'll get better, but 

giving them the tools to get there” (Expert 2).  Tendinopathy specific pain education with the 

key message being that pain does not always mean harm and pain 24 hours post activity could 

be used to judge how well the tendon had tolerated an activity.  All respondents agreed that the 

condition required significant rehabilitation time, “often a good 3-6 months in most people” 

(Expert 9), others mentioned 6-12 months. 

 

3.5.5.2 Exercise 

3.5.5.2.1 Targeted hamstring rehabilitation 

All respondents prescribed targeted exercises to load the hamstring musculotendon unit from 

early to late-stage management (Figure 3.2).  Exercises were progressed from low-load 

exercises in positions of minimal hip flexion (e.g. isometric long lever bridge or supine plank) 

to high-load exercises, depending on factors, such as individual pain response to the exercise.  

Exercises were advanced as early as tolerated, which was determined primarily by pain 

response to load (e.g. 24-hours post).  Experts reported athletes could often tolerate heavy load, 

performed slowly, early on (e.g. single leg prone hamstring curl, long lever hip bridge).  Key  
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Table 3.2 Key points on management of proximal hamstring tendinopathy 
Education 
Key points: Related quotes in response to a question regarding messages in education: 
• Discuss the persistent nature of tendinopathy (not 

a quick fix) 
• Provide education on low importance of tendon 

changes on imaging 

• “We’ll have to have a chat about what tendinopathy is - telling them that we don’t really understand where 
the pain is coming from, but these are our best guesses, this is how it normally behaves and most importantly 
this is what we think we can do about it…So the way I often wheel that discussion around is to start off 
talking about is I’d say well if we had a weak muscle what do you think we’d do about it…well muscles are 
different, you can strengthen them by doing exercise, you know these muscles attach to tendons, and their 
turn over is slower, but how do you think your body can make them stronger, and then we can have a chat 
about different types of exercise.” Expert 7 

• Deliver self-monitoring strategies (e.g. 24 hour-
rule) 

• Educate that loading/strengthening is the key 
treatment 

• “One of the things I talk about is load tolerance, so you’ve got to develop load tolerance, independently, and 
the only way to do that is loading…And then you’d give them some sort of framework.  So ok, letting them 
know they can load it if it’s 5/10 that ok, keep going as long as you recover well after 24 hours, if it is more 
than that, or if the recovery is longer then you’ve got to reduce what you’re doing.  So, giving them a 
framework, and that comes with the belief that pain is not equal to damage.” Expert 5 

• Minimise compressive loads and energy storage 
and release loads 

• Employ methods to reduce sitting pain 
• Modify high tendon loads and compressive loads 

•  “At the gym - finding alternatives to those exercises or positions that are creating high amounts of 
compression, or combinations of compression and tension of the hamstring tendons.  Sitting - if that is a big 
problem it is something that we need to address… Also, we advise them to try to share between sitting and 
standing, if they can get a sit/stand desk set up.  And then teaching them just basic functional load sharing 
things, such as during bending and squatting, making sure they are using their knees when they are 
bending.” Expert 12 

Early management 
Key points: Related quotes in response to questions regarding early management: 
• Avoid exercises involving moderate hip flexion 

motion range 
•  “Starting with a slow or static movement that is not provocative for a tendon out of compression.  So, 

examples would be a long leg bridge whether in pelvic hip neutral a prone hamstring curl for either isometric 
or isotonic.  In terms of the isotonic what I'm looking for as well is time under tension, so we would look at a 
full three seconds concentric/eccentric.” Expert 2 

• Provide isolated loads to the hamstring 
muscular-tendon unit 

• Athletes can often tolerate heavy loads early in 
management if applied in an isometric or as 
slow isotonic fashion 

• “I like starting them on hamstring curls machine, or a cable machine.  Something where we can weight them 
up pretty heavy.  Probably set them up on a plan of somewhere around the range of 3 times per week of doing 
some kind of sets towards 4-6 reps.  So, depends where the athlete is in terms of and pain it might take them a 
little more time to get them there.  You might take them through 10 reps.  8 reps, 6 reps then even 4 reps.  So 
really heavy and really slow.  4 sets of 6 would be ideal and keep that as maintenance.” Expert 6 

• Start movement technique re-training targeting 
i) control of lateral pelvic posture ii) control of 
anterior pelvic tilt posture iii) excessive trunk 
flexion iv) excessive hip flexion 

• “So do a lot of work on controlling around the hip, in particular avoiding excessive anterior pelvic tilt, and 
single leg stance around the hip, with the thought patterns being that if you are struggling to maintain your 
pelvic position in single leg stance then you might be at risk of falling into anterior pelvic tilt rather than 
controlling that lumbopelvic position, which will increase the work load on the hamstring and hamstring 



 

91 

 

tendon while increasing compression.” Expert 10 
• Use manual therapy as an adjunct to target 

physical impairments (e.g. reduce hip extension, 
hamstring muscle flexibility) 

• “Ah, no not really, unless, no.  If it was sciatic nerve then obviously, freeing up the path of the nerve, so the 
glutes and all of that.  Hamstring tendon, no.  I don’t think there is anything that will really help besides 
load.” Expert 11 

•  “Yes, in the early stages I use a fair bit of soft tissue massage through the hamstrings.  You can do other 
techniques like dry needling depending on patient preference.  This would be just in the muscle belly, not the 
tendon.  Restoring adequate hip mobility is also important.  I think performing techniques to increase and 
restore adequate hip extension is important, particularly if they are hyper-lordotic.” Expert 8 

• “With shockwave therapy we know that it can be effective, but there is uncertainty whether it is different to 
placebo.  So, I tell patients that this is an intervention that does help some people’s pain, but the effectiveness 
has not been conclusively proven.  Would you like to try it? ....  Some people get a good response.  Aside from 
the loading really, there is not much else I’d do as well as the shockwave therapy” Expert 5 

Mid-to-late-stage management 
Key points: Related quotes in response to progressing past early management: 
• Hip flexion range of motion starts in very 

limited motion range, and very slow, and is 
gradually progressed as tolerated 

• Continue isolated hamstring loading using slow 
heavy loading 

• Progress to faster movements that require energy 
storage and release loads through the tendon 
once a strong strength base is built 

• In response to a question regarding progressing into more hip flexion ROM - “split squats where you can go 
into progressive amounts of hip flexion, and different amounts of compression.  I really like stairs, so I can 
get people going up and down stairs and then as you get them going up 2 and 3 stairs at a time and really 
driving.  So really combining that tension and compression.” Expert 2 

• “So that would be things like increasing range of hip thrusters, they could maybe do some sideways sumo 
steps with band around their legs and carrying weights as well.  So, barbells.  Getting into more and more 
flexion.  I’ll progress from sideways to doing forward lunges to maybe only 40 odd degrees and then 
gradually increase the range from 40 at the hip and knee to 50/60/70/80/90.  All progressed by how much 
discomfort they are getting at the time and how much pain they are getting 24 hours later….  then low sled 
push, where I start really erect and then add more and more and more hip flexion.  So, it is only concentric, 
but we are starting to get really good loads through the whole kinetic chain.  And that starts to give 
confidence to them into range.  There are some that really struggle with introducing hip flexion, so I might 
tend to go soft on that, and even get to stage 3 where I’m starting to do faster stuff, but more upright.  Then 
just add the hip flexion as I can get it, otherwise you can be waiting forever.” Expert 13 

• Biomechanics - movement technique re-training • “The mechanics would be things like over-striding, anterior pelvic tilt and landing with a very straight knee 
in running, which goes with over-stride.  That basically would be the main ones and you might also get lots of 
trunk flexion, more so in sports.  They’d be the main ones.” Expert 5 

Return to sport 
Key points: Related quotes in response to assessing for readiness for return to sport: 
• Assess hamstring strength and symptom response 

to loading tasks 
• Return to running – “I like to look at hand held dynamometry.  I like to see that they can do 80-90% of what 

the other leg is doing.  We do 90/45 and 0.  I also look at glute bridges off a box.  Knee 20 degrees of flexion.  
And then performing a single leg.  Getting to 20 with good lumbopelvic control throughout.” Expert 8 

• “I would also like them to be pain free on an isometric muscle tests, and I like the supine plank exercise as a 
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bit of a general screen for what their load tolerance and load capacity is like, so I like them to be able to lift 
one leg off, lift the other leg off, without pain and feeling like they’ve got full control of that.  I’ve usually had 
them doing a walking program on the flat, so I like them to be pain free walking for at least 30 minutes.” 
Expert 12 

• Most athletes return to sport with symptoms 
• Individuals in team sports can often continue to 

compete while recovering 

•  “If they are an elite sportsman trying to keep them in the sport, but making adjustments in other aspects of 
their life, to keep them playing – that seems to work better than if I have to pull them out.  I think the hardest 
ones seem to be the ones where you really think that they’re current sporting loads are compromising them, 
and that is where I’ve found it more difficult, where you actually have to stop them playing their sport for a 
period of time, that is a little unpredictable because it varies between people, so they are the ones that I’ve 
found more difficult, so I think getting patient by-in, really good education from the start and then having a 
really clear progressive program of functional steps, but also strengthening and loading steps so they’re not 
booming or busting through the course of management.” Expert 3 

• “Return to load, return to their sport with a manageable pain condition.  So, I don’t think it is about zero 
pain.  I think it is about managing it.  So, if you have someone who can run, they can continue to run if they 
are managing that pain the next day.  Expert 11 

• Strength and conditioning exercises that required 
larger ranges of hip flexion, such as deadlift, leg 
press are only reintroduced if necessary once full 
return to sport is reached and condition is stable 

• I like to see equal glute strength to hamstring strength.  So, I think you might know – we use load cells to look 
at strength over the hip and over the knee.  So, I like to see pretty equal strength there.  So, no pain on any of 
the drop catches – including internal rotation.  No pain on forward lunges or arabesque.  And then getting 
them to do, if they are a sprinter/footballer, that they’ve done either their starts on their change of direction, 
inside ball sort of work and come up pain free.  Expert 13 

Monitoring 
Key points: Related quotes in response to monitoring: 
• VISA-H is rarely used 
• Self-monitoring using NRS of load-based tests 

(e.g. arabesque, single leg bridge) 
• Change in sitting pain 24/hours post sport/activity 
• Isometric strength – knee flexion dynamometry 
• TAMPA scale, psychological readiness for sport 

•  “So, yeah, we should use the VISA-H but we don’t.  We use our clinical experience and outcome measures 
that are more patient based.” Expert 11 

• “So, we are looking at the level of discomfort after games.  This is the main focus.  Then the duration of those 
symptoms.  So, if we play on a Saturday and then generally we get home by the Monday and they’ve still got 
relatively low levels of symptoms, say 3-4/10 on single leg bridge, ongoing pain with sitting and that 
generally feeling of tightness when they are walking, we start to worry that that is starting to linger in terms 
of symptoms.” Expert 10 

Preventing recurrence of PHT 
Key points: Related quotes in response to preventing recurrence: 
• Running technique • “…if they have a history of other conditions, so they if they have a history of ankle sprains, or say if they’d 

had an ACL reconstruction then you’d need to work out what part of the kinetic chain is vulnerable to losing 
strength and making sure they remain strong.” Expert 11 

• Strength training for the kinetic chain (gluteus 
maximus and triceps surae) 

• “Running, so how they run.  Changing their technique so they land under their centre of mass.  That also 
might be an important consideration.” Expert 4 
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• Hamstring strength • “I would say people have to have sufficient strength and kinetic chain strength, and then have tendon loading 
that's really consistent and that's your best way of preventing it.” Expert 2 

• Education regarding load management • “Education about changes to load, about… some of these people are trying to prepare for a race and they get 
through the race, then they have time off and then they don’t keep up any management strategies.” Expert 3 

• If they are not appropriately spreading those higher load days, I think they are much more likely to get 
recurrence…And then of course just activity – so what type of activity they are doing.  There are certain 
sports or activities that will just be higher load or have higher compressive load and higher combinations of 
compressive and tensile load for the individual” Expert 12 

•  “I think improving them with specific retraining to the tasks they want to do with progressive overload you’ll 
get them to the point where they can take that load.  I think that is how you prevent reoccurrence.” Expert 6 

AN:  Anthony Nasser (interviewer), EP:  Expert physiotherapist, NRS:  numerical rating scale, PHT:  proximal hamstring tendinopathy, VISA-H:  Victorian Institute of 
Sport – proximal hamstring tendon, 
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characteristics of exercise selection, shared by experts, included that initial exercises were in 

near-neutral hip flexion and were performed unilaterally as early as possible. 

 

3.5.5.2.2 Kinetic chain rehabilitation 

Increasing the capacity of the entire kinetic chain to improve load distribution was a recurring 

theme.  Other areas targeted in rehabilitation were based on individual assessment, and were 

often specific to goals and deficits.  Deficits targeted were often related to past injuries (e.g. 

previous ankle sprain and triceps surae wasting). 

 

3.5.5.2.3 Aberrant biomechanics 

Movement retraining was also recommended if aspects of the performance of a task were seen 

to place increased load on the hamstring unit.  While not exhaustive, this typically targeted i) 

control of frontal plane femoro-pelvic position ii) control of sagittal plane pelvic position (i.e. 

anterior/posterior tilt) iii) excessive forward trunk inclination iv) excessive hip flexion. 

 

 
Figure 3.2 Considerations in exercise selection during early-stage management 
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3.5.5.3 Mid to late-stage exercise management 

Rehabilitation was progressed by i) increasing load ii) increasing speed of contraction iii) 

hamstring exercises in increasing ranges of hip flexion and iv) increasing complexity (e.g. 

dynamic sports-specific drills).  Experts progressed athletes into more hip flexion, in controlled 

environments, in a graded manner.  Examples of exercises included step-ups, split squats, stairs 

and slow sled push. 

 

Athletes were then progressed to faster movements that required energy storage and release 

loads through the tendon.  Once athletes had successfully transitioned and were tolerating their 

sporting requirements in match play, strength and conditioning exercises that required larger 

ranges of hip flexion, such as deeper deadlifts, were reintroduced if deemed necessary. 

 

3.5.5.4 Passive interventions 

Passive interventions, such as manual therapy and injection therapies were not considered 

integral by any expert physiotherapist.  Most experts used massage therapy, as an adjunct, in 

the early stages, as they felt it would assist in settling the tendon down when it was in a reactive 

state.  Manual therapy was also used as an adjunct to target associated physical impairments 

(e.g. soft tissue massage to address hamstring muscle flexibility).  One expert mentioned they 

sometimes utilise shockwave therapy alongside a loading program.  Other expert 

physiotherapists didn’t use any passive management strategies.  More invasive management, 

including injection therapies and surgery were not recommended.  No expert physiotherapist 

referred patients on for platelet-rich plasma injections or corticosteroid injections. 

 

3.5.5.5 Return to sport 

Athletes were often able to continue to compete in sport while recovering through adjustment 

of training loads and incorporation of targeted strength and conditioning interventions.  “It is 

pretty rare that we stop someone all together” (Expert 9).  A major theme was that due to the 

nature of competitive sport, return was often rushed and rehabilitation incomplete.  A notable 

exception to those views were for track and field athletes and amateur runners who had 

deconditioned significantly and did not have a history of strength and conditioning training – 

these often-required time away from sport to recover. 
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3.5.5.6 Monitoring 

Most experts were aware of the Victorian Institute of Sport Assessment - Proximal 

Hamstring Tendon (VISA-H), a proximal hamstring tendinopathy-specific questionnaire, but 

rarely used it.  They found the questionnaire not very responsive to change.  Question-based 

monitoring of specific patient issues and provocative loading tests (Table 3.2) were used to 

monitor rehabilitation. 

 

3.5.5.7 Prognosis 

Several experts stated that sitting pain, a common feature of proximal hamstring tendinopathy, 

often took over a year to resolve and lagged behind return to function.  Patients with concurrent 

pathology, comorbidities and athletes in mid-season were reported to be more difficult to 

manage with delayed recovery. 

 

3.5.5.8 Preventing recurrence 

The rationale for ongoing management was reiterated due to the high potential for recurrence.  

In particular, the importance of strength in the hamstring and the kinetic chain was echoed 

across respondents, as well as addressing areas that were vulnerable to atrophy, such as deficits 

associated with past injuries.  “I would say people have to have sufficient strength and kinetic 

chain strength, and then have tendon loading that's really consistent and that's your best way 

of prevention” (Expert 2).  “So, getting a program that targets lumbar spine, lower glute, 

hamstring strength, adductors, so all of those exercises you just need to make sure that they 

continue them forever more, basically” (Expert 9).  Re-testing key objective measures, such as 

strength with hand-held dynamometry or in gym-based exercises, following breaks from sport, 

was seen as important since a spike in workload upon sport resumption could cause a 

recurrence.   

 

3.6 Discussion 
We aimed to explore and summarise expert physiotherapists’ clinical reasoning around the 

assessment, management and prevention of proximal hamstring tendinopathy.  The diagnosis 

was typically made by combining information gained in the history and confirmed with 

multiple pain provocation tests.  Proximal hamstring tendinopathy was primarily managed 

through patient education and progressive load-based rehabilitation, targeting the hamstring 

unit and kinetic chain.  This involved avoiding activities in positions of end-range hip flexion 
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early in rehabilitation and a graded return to sport.  Prevention measures involved maintenance 

of hamstring and kinetic chain strengthening programs and control of physical workload. 

 

3.6.1 Diagnosis 

Whilst there is consensus that tendinopathy is a clinical diagnosis (159), there is no consensus 

regarding which diagnostic tests should be used when diagnosing proximal hamstring 

tendinopathy.  This is supported by a systematic review demonstrating inconsistencies in 

participant selection criteria (155).  Three evidence-based pain provocation tests – Puranen-

Orava, bent-knee stretch, modified bent-knee stretch, have moderate to high sensitivity (0.76 

to 0.89) and specificity (0.82 to 0.91) in detecting MRI-defined tendinopathy in symptomatic 

participants compared to healthy controls (61).  These tests were only used by a small 

percentage (23%) of physiotherapists interviewed.  Most used a number of other provocation 

tests, that have yet to be validated – isometric knee flexion in supine with 90 degrees of hip 

flexion and the arabesque. 

 

Expert physiotherapists suggested clinicians must be wary when interpreting imaging findings 

due to the disparity between tendon changes on imaging and symptoms.  The evidence suggests 

that there is a high prevalence of MRI-defined structural changes in the proximal tendon in the 

asymptomatic population – e.g. 65% (84) and 90% (mean age not reported) (85) of those 

imaged.  This theme aligned with a recent International Consensus, reporting that imaging is 

not necessary when diagnosing tendinopathy (159). 

 

The relationship between proximal hamstring tendinopathy and the sciatic nerve, highlighted 

in this study, has long been acknowledged.  Surgeons frequently perform debridement of the 

nerve in conjunction with treatment of the affected proximal tendon (47, 57, 65).  The 

anatomical proximity has been considered a reason for the relationship between these two 

conditions (62), with theories including swelling of the hamstring tendon causing direct 

compression on the sciatic nerve, and the sciatic nerve becoming impinged during activities 

due to adhesions forming between the two structures (47, 58, 87).  Due to the uncertainty 

expressed around the diagnosis of sciatic nerve pathology, future research into diagnosis is 

required. 
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3.6.2 Management 

Experts consistently reported that rehabilitation should include education, load management 

and progressive exercise.  There is little research on management.  A multi-modal intervention 

that included 3-weeks of exercise (exercise, manual therapy, NSAIDs, ultrasound) was less 

effective in improving symptoms and physical function than shockwave therapy (112).  This 

rehabilitation program differed significantly from what expert physiotherapists told us.  Major 

deviations were the consideration of compressive load on the enthesis when selecting exercises 

and the need for 3-6 months of rehabilitation.  Whilst there is a lack of research on load-based 

interventions in proximal hamstring tendinopathy (155), such interventions have demonstrated 

promising results in other tendinopathies of the lower limb (38, 107, 153).  Future rehabilitation 

research should consider examining the effectiveness of load management and exercise – 

attending to specific parameters – that experts currently use in practice. 

 

3.6.3 Return to sport 

Experts suggested athletes can often continue competing with proximal hamstring 

tendinopathy.  Supporting evidence, in Achilles tendinopathy, suggests that pain within 

acceptable levels (maximum pain score of 5/10 on a 0-10 scale) during activity does not 

adversely affect outcomes (160).  Proximal hamstring tendinopathy may affect performance to 

a point where a period of recovery and progressively rebuilding load tolerance may be 

indicated.  Gradual rebuild with progression related to increasing load, speed of contraction, 

range of motion and complexity was endorsed in our results. 

 

3.6.4 Preventing recurrence 

There is little evidence on secondary prevention in tendinopathy.  The use of corticosteroid 

injection (CSI), which was recommended against in our study, has been shown to delay 

recovery and lead to higher recurrence rates than control (138).  Whilst the long-term effect of 

CSI use in proximal hamstring tendinopathy is unknown, two retrospective studies showed 

>50% of patients did not have long-term symptom resolution (9, 135).  In our study, expert 

physiotherapists advised careful load management in activity and sport, along with long-term 

continuation of hamstring and kinetic chain strengthening.
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3.6.5 Limitations 

As we only included expert physiotherapists, our results may be biased towards non-invasive 

interventions.  Most of our experts were from Australia (69%) and while there were no major 

differences in opinions between experts, this may affect external validity. 

 

3.7 Conclusion 
Expert physiotherapists diagnose proximal hamstring tendinopathy using a combination of 

findings from the patient interview and pain provocation tests – implying no single test is 

adequate.  There was consensus that progressively loading the tendon, to check for pain 

response, was useful in diagnosis, whereas views on the value of palpation differed.  Education 

to improve patient understanding of pain and tendon load, to allow self-monitoring and 

progression, combined with a progressive rehabilitation program, were cornerstones of 

management and the prevention of recurrence.  Passive management strategies were perceived 

to be of little benefit. 
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3.8 Summary of findings 
A qualitative design was used to understand the current best physiotherapy practice in the 

assessment, management and prevention of proximal hamstring tendinopathy (161).  Proximal 

hamstring tendinopathy was diagnosed through findings in the patient interview and physical 

examination (161).  Education to encourage self-monitoring and progression, combined with 

progressive rehabilitation, were foundations of both management and prevention (161).  

Passive interventions were thought to have minimal benefit. 

 

The diagnosis of tendinopathy was achieved through clinical assessment (2).  Whilst key basic 

elements of diagnosis achieved consensus (e.g. combination of history and clinical tests) many 

particulars (e.g. specific test used) were inconsistent (161).  Evidence accumulated in Chapter 

two demonstrated inconsistencies in patient eligibility in studies (inclusion criteria) (155).  A 

similar issue of a lack of consistency in eligibility criteria was reported in a recent editorial on 

Achilles tendinopathy (162).  The emphasis of the editorial can be gleaned from the title – 

“Diagnosing Achilles tendinopathy is like delicious spaghetti carbonara:  it is all about key 

ingredients, but not all chefs use the same recipe” (162).  The International Tendinopathy 

Consensus (ICON) mandatory reporting guidelines have set a standard for studies on 

tendinopathy (80).  Clearer descriptions of inclusion criteria and patient characteristics aid the 

interpretation of results.  This is particularly important in the case of proximal hamstring 

tendinopathy where there is yet to be consensus on diagnostic or inclusion criteria. 

 

The importance of considering compressive loads in the development of rehabilitation 

programs and activities of daily living was a recurring theme in management.  Unloading of 

activities that place high amounts of compressive load has been promoted in the rehabilitation 

of insertional tendinopathy (32).  No comparisons of rehabilitation programs with and without 

patients reducing compression management in proximal hamstring tendinopathy exist.  Results 

from an RCT in 2011, showed that a multi-modal program that involved patients exercising in 

positions of compression (e.g. deadlift, lunge, hamstring stretch) had a poor effect on 

improving physical function and symptoms in the short and long-term compared to shockwave 

therapy (112). 

 

The VISA-H, the only condition-specific outcome measure for proximal hamstring 

tendinopathy, was not considered valuable or practical by experts (161).  The lack of take up 
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of the VISA-H as a monitoring tool, suggests that the validation of practical questionnaires, 

such as single-item questions or questionnaires with limited items, should be explored.  It is 

also critical that the measurement properties of VISA-H (e.g. content validity and 

responsiveness) are scrutinised.  Experts in the qualitative study instead used simple question-

based monitoring of specific patient issues (e.g. patient-specific functional scale) or load 

monitoring tests (e.g. NRS pain with an arabesque each morning) (161).  These were used as 

they were thought to be more meaningful to patients, and of more use in monitoring symptoms 

due to their responsiveness to symptoms. 
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4 Chapter 4:  Coming to consensus – progressing 

scientific research on tendinopathy 
 

4.1 Preface 
The aim of Chapter four is to summarise findings from the International Scientific 

Tendinopathy Consensus (ICON) statements published in 2019 and 2020 which provide 

context for the remaining chapters of the thesis. 
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4.2 Coming to a consensus 
A group of researchers with expertise in tendinopathy conducted a consensus process between 

2018 and 2019 that aimed to address inconsistencies in research and increase research 

transparency and quality that is halting progress in this field (163).  Factors impeding progress 

included inconsistencies in clinical terminology, an absence of any agreed-upon tendon health-

related domains and incomplete/poor reporting of patient characteristics/inclusion criteria in 

studies (2, 80, 164). 

 

4.2.1 Clinical terminology 

The evolution in the terminology used to describe tendon pain was outlined in Chapter One.  

Inconsistency in terminology for painful tendon disorders is a problem in many regions 

throughout the body.  The ICON consensus aimed to address this by providing clear and 

uniform terminology for clinicians to use (2).  Consistent terminology is critical for patients as 

they may feel they are receiving multiple different diagnoses - for example, if they are 

diagnosed with proximal hamstring tendinopathy and tendinitis by two different professionals 

(2).  This may reduce confidence in the health professional’s advice and reduce compliance to 

management strategies, such as an exercise-based loading program (2).   

 

The consensus group agreed tendinopathy is the preferred term for persistent tendon pain and 

that imaging was unnecessary for the diagnosis of tendinopathy (2).  Lateral elbow 

tendinopathy, medial elbow tendinopathy, patella tendinopathy, peroneal (fibularis) 

tendinopathy and Achilles tendinopathy were agreed upon as terms for their respective tendon 

disorders (2).  Nomenclature at other tendon sites, such as proximal hamstring, tibialis 

posterior, gluteal tendon, or rotator cuff was not addressed. 

 

4.2.2 Health-related domains 

Core health-related tendinopathy domains were agreed upon as part of the ICON consensus 

process.  This was to ensure the impact of tendinopathy on patients was reflected in research 

findings.  Domains were initially considered via an online survey and agreed upon during a 

meeting at the 2018 International Scientific Tendinopathy Symposium (ISTS, Groningen, the 

Netherlands) (164). 
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The domains that were decided upon were:  patient overall rating, participation, pain on 

activity/loading, disability, function, physical function capacity, quality of life, psychology, 

and pain over a specified timeframe (164).  Domains that were not considered to be necessarily 

reported were physical activity, structure, medication use, adverse events/effects, economic 

impact(costs), pain elicited with clinician-applied stress/examination, clinical examination 

findings, palpation, range of motion, dropout or discontinue treatment, sensory modality-

specific pain and pain without further specification (164). 

 

4.2.3 Outcome measures 

Now that there is a consensus on which domains should be measured, outcome measures need 

to be agreed upon for individual tendinopathies that measure each of the aforementioned core 

health domains (e.g. gluteal tendinopathy, proximal hamstring tendinopathy and Achilles 

tendinopathy).  These outcome measures would then become candidates to be a part of a core 

outcome set.  Core outcome sets are the minimum sets of measures that should be tested when 

conducting research.  A core outcome set can be developed through the methods proposed in 

the Consensus-based Standards for the selection of health Measurement Instruments 

(COSMIN), Core Outcome Measures in Effectiveness Trials (COMET) and Outcome 

Measures in Rheumatoid Arthritis Clinical Trials (OMERACT) initiatives (165-167).  Core 

outcome sets are important to ensure homogeneity in the selection and reporting of results in 

research, which facilitates the pooling of results in meta-analyses (168). 
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5 Chapter 5:  Core outcome set development for 

proximal hamstring tendinopathy (COS-PHT):  

a study protocol 
 

5.1 Preface 
Chapter five builds on findings from the ICON consensus outlined in Chapter four, which 

highlighted the need for the development of core outcome sets to evaluate the impact of 

tendinopathy.  This chapter describes the protocol used to develop a Core Outcome Set for 

Proximal Hamstring Tendinopathy (COS-PHT).  The completion of a core outcome set would 

recognise a collection of measures that could be used in research of proximal hamstring 

tendinopathy.  This will ensure the impact of proximal hamstring tendinopathy is captured in 

research.  
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The following chapter contains a modified version of the paper 

Core outcome set development for proximal hamstring tendinopathy (COS-PHT):  

a study protocol 

Nasser AM, Semciw AI, Grimaldi A, Rio E, Pizzari T, Vicenzino B, 

Physical Therapy Reviews 

P1-7, 2022 

URL link to published article:  https://doi.org/10.1080/10833196.2022.2077066 
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5.2 Abstract 
Background 

Proximal hamstring tendinopathy is a cause of buttock pain that is common in running-based 

sports.  A recent systematic review found outcome measures used in research studies on this 

condition were inconsistent, which impedes the synthesis of evidence.  To understand the 

impact tendinopathy has on patients an international collaboration (International Scientific 

Tendinopathy Symposium Consensus Group) agreed on nine core health domains that should 

be measured in research on tendinopathy.  The aim of this study is to develop a core outcome 

set for proximal hamstring tendinopathy that covers all nine tendinopathy domains.  This study 

describes the steps taken to develop this core outcome set. 

  

Methods 

This mixed method study will follow two key phases.  Phase one:  a systematic review will 

produce a comprehensive list of outcome measures that have been used in studies evaluating 

proximal hamstring tendinopathy.  Outcome measures extracted will be matched to the 

tendinopathy outcome domains by a steering committee of clinicians and researchers.  Phase 

two:  Following a Delphi process, outcome measures will be considered by experienced 

clinicians, researchers and patients.  Within this study outcome measures will be screened and 

selected using the Outcome Measures in Rheumatology filters of truth, feasibility and 

discrimination, with a threshold of 70% agreement set for consensus. 

 

Discussion 

This project aims to provide and disseminate a core outcome set that can be recommended for 

use in future studies related to proximal hamstring tendinopathy.  This will minimise research 

waste, allow pooling of studies in meta-analysis and assist in directing future research. 

 

Trial registration 

Protocol registered with the Core Outcome Measures in Effectiveness Trials in May 2021 

(http://www.comet-initiative.org). 

 

Key Points 

• There is no agreed set of outcomes that are consistently used when researching proximal 

hamstring tendinopathy 
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• This protocol outlines the methods to derive a set of outcome measures to use when 

researching proximal hamstring tendinopathy 

• Researchers, clinicians and patients will participate in a process of selecting outcome 

measures against the nine core domains for tendinopathy 

• Where domains do not have an outcome measure the participants will provide 

recommendations for future research. 

• Consistent use of outcome measures will allow pooling of data in meta-analysis and 

minimise research waste 

 

5.3 Background and objectives 
Proximal hamstring tendinopathy is a common cause of buttock pain that occurs in running-

based sports, such as distance running and Australian football (161).  The condition also afflicts 

people who do not participate in sport, in particular, post-menopausal women (46, 161).  

Symptoms are often persistent and slow to respond to treatment (155, 161). 
 
A recent systematic review of the efficacy of interventions used in managing proximal 

hamstring tendinopathy identified a range of different outcome measures used in individual 

studies (155).  This made it difficult to generate meaningful conclusions of treatment efficacy 

and thus clinical recommendations.  A remedy for this would be to agree to a set of outcomes 

that will be reported in all trials of proximal hamstring tendinopathy.  Meaningful conclusions 

will lead to relevant clinical recommendations. 

 

To understand the impact tendinopathy has on patients – the International Scientific 

Tendinopathy Symposium Consensus (ICON) collaboration – agreed on core health-related 

domains that should be measured in research in tendinopathy (164).  These include:  patient 

rating of condition, participation in life activities, pain on activity/loading, function, 

psychological factors, physical function capacity, disability, quality of life and pain over a 

specified time (164).  It was recommended that these domains serve as a basis for the 

development of a core set of outcome measures that validly and feasibly measure the impact 

of the tendinopathy on a patient (164).  The objective of this study is to develop and publish a 

core outcome set for use in future clinical trials on any intervention in adults with proximal 

hamstring tendinopathy (COS-PHT). 
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5.4 Methods 
This mixed method study follows the Outcome Measures in Rheumatology guidelines (167).  

The study will follow two key phases.  In phase one, a systematic review will identify a 

comprehensive list of outcome measures that have been used in previous studies evaluating 

proximal hamstring tendinopathy.  Outcome measures extracted will be matched to the 

established core tendinopathy by a steering committee (164).  In phase two, outcome measures 

matched to core health domains will be considered by experienced clinicians, researchers and 

patients.  The methodology for this study is summarised in Figure 5.1. 
 
This protocol follows guidance from the Core Outcome Set Standardised Protocol checklist 

(164)and handbook (166).  The project was prospectively registered with the Core Outcome 

Measures in Effectiveness Trials Initiative:  https://cometinitiative.org/Studies/Details/1876 in 

May 2021.  Definitions used throughout the consensus process can be seen in Table 5.1. 
 
5.4.1 Steering committee 

The steering committee will consist of six members and includes clinical investigators 

(researchers) and health care professionals with expertise in proximal hamstring tendinopathy.  

The steering committee’s role is to identify all outcome measures used in research on proximal 

hamstring tendinopathy, preliminarily map the outcomes against core health domains as 

defined by the ICON consensus process (164), facilitate the development and completion of 

surveys, patient interviews, consensus meeting and analyse and disseminate the results. 
 
5.4.2 Recruitment of participants 

5.4.2.1 Working group 

Professionals in the working group will consist of experienced clinicians and clinical 

investigators with expertise in proximal hamstring tendinopathy.  Authors who have published 

on proximal hamstring tendinopathy in the last ten years will be invited to join the working 

group via email from a single author (AN).  Organisations that are likely to see a high volume 

of patients with proximal hamstring tendinopathy will also be approached via email (e.g. sport 

associations).  Clinical expertise will be recognised through either the completion of relevant 

post-graduate training (e.g. Master’s degree) or a minimum of ten years of clinical experience.  

Professionals will be recruited with the aim of achieving diversity of profession (e.g. 

physiotherapists, orthopaedic surgeons etc.), experience across different sports, geographical 

location and sex.  This will assist in capturing diverse viewpoints. 
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Figure 5.1 Steps to develop the core outcome set for proximal hamstring tendinopathy 

COMET = core outcome measures in effective trials, COS-PHT = core out set - proximal 

hamstring tendinopathy, International Scientific Tendinopathy Symposium Consensus 

Group (ICON), Outcome Measures in Rheumatology (OMERACT) 

Phase 1

Step 1. Define the scope of the core outcome set

Step 2. Check if a new core outcome set is needed. Register the core outcome set on the COMET data base

Step 3. Collate all outcome measures used in studies evaluating proximal hamstring tendinopathy

Phase 2

Step 4. Working group assess content validity, face validity and feasibility to exclude outcome measures that 
clearly should not be included  in the COS-PHT (e.g. involve expensive equipment)

Step 5. Mapping of outcomes to ICON core health-related domains for tendinopathy

Step 6. Working group assess discrimination and construct validity

Step 7. Online survey. Professionals will give feedback on i) outcome measures through OMERACT filters of 
truth, discrimination, construct validity and feasibility ii) outcome measure categorisation within domains

Step 8. Focus group interview with patients with proximal hamstring tendinopathy

Step 9. Feedback to stakeholders prior to consensus meeting including clinimetric properties of outcome measures

Step 10. Online consensus meeting. Professionals will complete a final vote on outcome measures that should be 
included as part of COS-PHT and provide advice on recommend avenues for future research

Step 11. Dissemination of results



 

111 

 

 
Table 5.1 Truth, Discrimination and Feasibility 

Truth  
 

Does the outcome measure used to assess proximal hamstring 
tendinopathy measure what it intends to measure? Is the result of the 
outcome measure unbiased and relevant?  
Truth captures the face, content, construct and criterion validity. 

Discrimination Does the outcome measure distinguish between situations that are of 
interest? 
Discrimination captures reliability and sensitivity to change. 

Feasibility Can the measure be applied easily to patients with proximal hamstring 
tendinopathy, given constraints of time, money, and interpretability?  
Feasibility addresses the practicalities of the measure 

This table is adapted from Tugwell et al. 2007 (doi:  10.1186/1745-6215-8-38). 
 

We aim to recruit a minimum of 15 professionals.  Participation in all stages of the project is 

voluntary, with members of the working group able to withdraw from the study at any time.  

The number of experts included in Delphi studies varies between 15 and 60 (169).  There will 

be no maximum number of professionals.  Fluency in written and spoken English will be 

required to participate in surveys and focus groups. 
 
5.4.2.2 Patients 

Patients older than 18 years of age will be recruited through clinical practices who have been 

diagnosed with proximal hamstring tendinopathy by a health care professional in Australia.  

Participants must have had the condition for a minimum of three months.  Participation will be 

voluntary.  Patients will need to be fluent in written and spoken English to participate in a focus 

group.  A target number of five patients will be recruited. 

 
5.4.3 Phase one 

5.4.3.1 Identification of available outcome measures for a COS-PHT 

A search of the literature will be conducted to identify published clinical trials or systematic 

reviews that report outcome measures used to evaluate proximal hamstring tendinopathy.  

Outcomes that had been measured in previous trials will be summarised to inform a set of 

standard outcomes for future research studies.  Participants in included studies must be 

diagnosed by a healthcare professional with proximal hamstring tendinopathy, with or without 

radiological confirmation, and have undergone any type of intervention (e.g. rehabilitation, 

injection therapy, surgery).  All outcome measures will be included.  Only studies in the 

English language will be considered for inclusion.  Studies on acute partial tears, or full-

thickness ruptures will be excluded.  Outcome measures will be extracted by two independent 
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reviewers into a pre-formulated excel spreadsheet.  An independent third reviewer will provide 

consensus in the case of discrepancies. 

 

5.4.4 Phase two 

5.4.4.1 Initial assessment of truth and feasibility 

Members of the steering committee will conduct an initial assessment of content validity, face 

validity and feasibility of each outcome measure extracted in phase one.  The purpose of this 

phase is to exclude outcome measures that clearly should not be included in a core outcome set 

(e.g. specialised equipment not widely available for all clinical trials are not feasible such as 

expensive biomechanical motion analysis equipment).  For each filter, a traffic-light rating will 

be applied.  A green light means the instrument will be included at this stage, an amber light 

means it is included at this stage with caution, and a red light means it should be excluded.  All 

six members of the committee will vote on all outcome measures, and differences in opinion 

will be discussed until consensus is reached using the online program QualtricsR (Provo, Utah, 

USA). 

 

5.4.4.2 Mapping of outcomes to core health-related domains for tendinopathy 

Outcome measures will be mapped to one, or more, of the nine core health domains 

independently by the six members of the working group using the online program QualtricsR 

(Provo, Utah, USA) (164).  Any differences in opinion will be discussed until a consensus is 

reached.  If the consensus is that an outcome measure fits into more than one domain, the 

outcome measure(s) will appear in both core health domains when presented to the 

professionals in the first stage of the Delphi process.  If there is consensus amongst the steering 

committee that an outcome measure(s) does not fit into any domain, the outcome measure will 

be presented to the professionals who will have an opportunity to recommend mapping an 

outcome to a core health domain.  This will also ensure transparency of outcome measures 

excluded from the process on these grounds. 

 

5.4.4.3 Online survey of professionals 

A survey using the software QualtricsR (Provo, Utah, USA) will be constructed and piloted for 

usability (including reducing complexity) and technical functionality.  The survey will be 

developed and reported in accordance with the Checklist for Reporting Results of Internet E-

Surveys (CHERRIES) (170).  An invitation to complete the survey will be sent prior to the 
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release of the survey and will include information on the objectives, study design, expectations, 

and consensus definitions.  A link to access the survey online will be sent to the professional’s 

email addresses. 

 

Demographic information of respondents will be collected in the survey (e.g. age, professional 

discipline, sex).  Participants who contribute will be authors of a future manuscript if their 

contributions to the final publication of the core outcome set meet the requirements of the 

International Committee of Medical Journal Editors.  To prevent multiple entries from the same 

individual, the data of participants will be checked by the steering committee (unique name 

and email address). 
 
We anticipate the online survey will take approximately 30-45 minutes to complete, with the 

survey to be completed within a timeframe of four weeks.  A reminder to complete the survey 

will be sent to participants who have not completed the survey one-two weeks after the survey 

has been released.  The survey will include a copy of each outcome measure and a summary 

of how often the measure has been used in the literature, including citations, to assist 

professionals to make an informed decision. 

 

In the survey, respondents will be asked to consider the truth and feasibility (Table 5.2) of each 

outcome measure within each core health domain(s).  All outcome measures for each core 

health domain will be presented in random order within each domain – respondents will be 

made aware of this.  For each question, respondents will be given three possible responses 

(agree, disagree or unsure).  Following each domain, we will ask respondents for any comments 

about the outcome measures we present and others they may suggest (e.g. ones that were 

missed in the literature review or ones in development and not yet published).  If we are not 

able to find any outcome measures for a domain, we will provide the example outcome 

measures that were provided in the original ICON domains publication (164). 

 

The participants' response to each question will be calculated as a percentage.  Consensus 

definitions and the criteria for outcome measure reduction, progression or addition for the 

survey are detailed in Table 5.2.  In brief, we have decided in advance that at least 70% of 

participants will need to agree or disagree for an outcome measure to be included or excluded, 

respectively – if there are no less than 15% of respondents voting for the opposite. To ensure 

transparency around missing data, the number of professionals addressing each question will 
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be reported, as will any dropouts at different stages of this consensus process.  A second Delphi 

round will be utilised if required to assess the truth and feasibility of any new outcome measures 

identified in the survey. 

 

Table 5.2 Consensus definitions, criteria for item reduction, progression or addition 

Criteria for 
inclusion 

Consensus for Inclusion in the COS-PHT:  ≥70% of participants 
selected ‘agree’ responses and <15% selected 'disagree'. 

Criteria for 
exclusion 

Consensus for Exclusion from the COS-PHT:  ≥70% of participants 
selected 'disagree' responses and <15% selected ‘agree’ responses 

 Undecided Undecided:  any outcome instruments that have reached neither the 
criteria for inclusion nor exclusion  

Criteria for item 
reduction 

Any items for which consensus for exclusion was reached will not 
be taken forward for further consideration.   

Criteria for item 
progression 

Any items for which consensus for exclusion was not reached, will 
be taken forward for Quality assessment. 

Addition of 
Items 

From the suggestions within text boxes within the survey following 
each domain, any currently available outcome measures that match 
these domains will be added for consideration in subsequent steps.  
Outcomes measures not currently available, or in development, will 
be added to the discussion at the consensus meeting, if the study 
working group agrees the suggestion represents a potentially 
truthful and feasible measurement. 

 

5.4.4.4 Focus group interview 

To ensure the core outcome set reflects the impact of proximal hamstring on patients, a focus 

group will be conducted with patients who have proximal hamstring tendinopathy.  Two 

members of the steering committee will conduct the focus group – with at least one who has 

experience with focus groups.  We aim to recruit a minimum of seven participants, based on 

the COSMIN recommendations (171).  The purpose of the focus group is to gain patient insight 

on whether an outcome measure is feasible, accurately captures relevant aspects of the 

condition, is comprehensive, and comprehensible.  If patients do not have a say in the 

development, the COS may overlook important outcomes, and ultimately research on proximal 

hamstring tendinopathy may fail to provide useful information about treatments (167).  To 

ensure patients are not overly burdened the focus of the meeting will be on outcome measures 

that have achieved consensus (e.g. ≥70% of participant’s select ‘agree’ responses).  If time 

permits and patients are agreeable, the other outcome measures will be considered.  The focus 

group will be performed online in English using Zoom © software.  The meeting will be 

recorded and transcribed to allow researchers to review and analyse data.  Qualitative content 

analysis will be used to analyse data.  The responses will be read multiple times to gain a sense 
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of themes by two independent reviewers, who will analyse data for meaning and then organise 

data into categories and sub-categories.  Any discrepancies in interpretation will be discussed 

and if they are unable to be resolved a third reviewer will provide consensus.  Demographic 

information of the patients will also be collected (e.g. age, sex, duration of symptoms).  Patients 

will be sent the final report from the focus group to ensure that their views are appropriately 

represented. 

 

5.4.4.5 Assessment of measurement properties 

We will conduct a search for studies or systematic reviews that evaluate the psychometric 

properties of outcome measures used in proximal hamstring tendinopathy.  The measurement 

properties that will be reviewed include:  content validity, structural validity, construct validity, 

reliability (Cronbach’s α), repeatability (test-retest reliability), responsiveness and 

interpretability.  Measurement properties will be rated as either sufficient (+), insufficient (-) 

or indeterminate (?) and a rating of the overall quality of evidence as high, moderate, low or 

very low using the Consensus-based Standards for the Selection of health status Measurement 

Instruments (COSMIN) guidelines (172).  Ratings of each outcome measure will be provided 

to participants prior to the final consensus meeting. 

 

5.4.4.6 Feedback to stakeholders prior to the consensus meeting 

Prior to the final consensus meeting results of the survey and patient interviews will be prepared 

and provided to professionals in the working group.  This report will be provided a minimum 

of two weeks prior to the final online consensus meeting.  Responses to all open-ended 

questions in the survey will be summarised and included in this feedback.  This will allow 

consensus meeting participants to consider ideas of all members of the group to assist them to 

make an informed decision. 

 

5.4.4.7 Online consensus meeting 

The consensus meeting will be attended by professionals and held online in English using 

Zoom © software.  There will be an overview of the process to date and of the results from the 

survey and patient interviews.  Attendees will then discuss and vote on any of the items that 

did not reach the criteria for either inclusion or exclusion in the Delphi round 1 survey.  Voting 

will be completed using an online polling function on ZOOM ©.  The criteria for inclusion in 
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a COS-PHT are summarised in Table 5.3.  Professionals will also discuss gaps in evidence for 

any core health domains where a suitable outcome measure has not been identified. 

 

Table 5.3 Consensus meeting criteria 

Consensus 
definitions 

Consensus for inclusion:  ≥70% of participants selected agree 
responses 
Consensus for exclusion:  ≥70% of participants selected disagree 
responses. 
Undecided:  any outcome instruments that have reached neither 
the criteria for inclusion or exclusion 

 

Dropouts from the initial survey to the consensus meeting may result in missing data.  The 

number of attendees at the consensus meeting will be reported, as well as the number of 

attendees who vote on each item. 

 

5.4.4.8 Publication of COS-PHT consensus and recommendations 

If the consensus process identifies at least one suitable outcome measure in each of the core 

health domains, a COS-PHT will be published and disseminated for use in studies of 

people with proximal hamstring tendinopathy (164).  If we are unable to recommend any 

outcome measures, we will publish recommendations for further development and validation 

of new or existing instruments.  These recommended outcome measures will serve as priorities 

for research. 

 

5.5 Discussion 
This project ultimately aims to disseminate a core outcome set that can be recommended for 

use in future studies on proximal hamstring tendinopathy.  This will improve research quality, 

allow pooling of studies in meta-analyses, and assist in directing future research.  This study 

seeks to involve a range of stakeholders to encourage broad acceptance and implementation of 

the outcome measures.  The involvement of patients will assist the core outcome set to reflect 

the impact of proximal hamstring tendinopathy. 

 

Inconsistencies in outcomes used within studies on the same condition causes problems for 

users of health care research (173).  For example, a review of trials on oncology found that 

more than 25,000 outcomes appeared two times or less (168).  The development of a core 

outcome set addresses the problem of lack of standardisation of outcome measures across 
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studies, which hampers evidence synthesis (173).  In addition to this, outcome measure quality 

varies considerably (e.g. reliability), and it is often not clear whether the most reliable and valid 

measure is selected within a study (174).  The development of a core outcome set aims to 

provide researchers with a set of robust outcome measures which may improve research 

quality.  The process provides an opportunity to ensure the quality of an outcome measure is 

adequate prior to recommendation (166). 

 

For an outcome measure to be recommended it must have sufficient measurement properties.  

The COSMIN guidelines set rigorous methods for outcome measure evaluation and 

recommendation based on measurement properties (172).  In this study, there is a possibility 

that there will be insufficient evidence on the measurement properties of an outcome measure 

to represent one or more of the core health domains (164).  This will likely affect the working 

groups confidence in making recommendations. 

 

The success of a core outcome set is reliant on the uptake in research and clinical practice.  A 

recent systematic review explored the application of core outcome sets in randomised 

controlled trials and found uptake varied considerably across different areas of health research 

(173).  For example, full core outcome set uptake was 0% in randomised controlled trials on 

gout, compared to 82% in trials on rheumatoid arthritis (173).  Due to such variability, it is 

critical that steps are undertaken to consider barriers to uptake when developing a core outcome 

set.  Barriers to uptake suggested are limited patient and key stakeholder involvement, as their 

involvement improves the relevance of the core outcome set (13).  This reiterates the 

importance of including a patient focus group in the consensus process.  Other barriers include 

lack of awareness, difficulties with implementation, and lack of resources (16).  Another barrier 

suggested was the practicality of the outcome set, with a survey for paediatric acute and chronic 

pain finding that six domains were considered too many (175), as it is possible that the 

perceived burden on patients to complete an exhaustive list of outcome measures may cause 

reduce implementation by researchers (173).  Although no relationship has been found between 

the number of domains and uptake (173), as the ICON included nine core health domains (164), 

the practicality of completing outcome measures will be an important consideration to 

minimise the burden of completing the core outcome set. 
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This core outcome development will be conducted in the English language only – a limitation.  

For practicality reasons we decided to limit the search to one language as there are other matters 

that need to be considered when translating across languages in a valid and reliable manner.  

Whilst efforts will be made to invite a broad and representative selection of contributors in the 

selection of the study working group and patients, the authors recognise that certain groups 

may be under-represented, as there is the possibility that certain sub-groups may hold more 

influence during parts of the Delphi meeting, such as the patient focus group or consensus 

meeting.  To minimise this risk, the steering group will maintain oversight of the process and 

use an anonymous voting system in the consensus process. 

 

5.6 Conclusion 
Variability exists in the outcome measures used when researching proximal hamstring 

tendinopathy.  Outcome measures used in clinical practice and research must be reliable, valid 

and responsive to change and cover the range of core health domains acknowledged in the 

ICON consensus process.  This protocol describes the approach to initiate the development of 

a Core Outcome Set – Proximal Hamstring Tendinopathy (COS-PHT) with the aim to publish 

a patient-centered selection of outcome measures.
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5.7 Summary of findings 
Due to the issues caused by the variability of outcome measures when researching proximal 

hamstring tendinopathy, a problem highlighted in Chapter two, it is critical outcome measures 

selected are consistent between studies.  This protocol described the approach to initiate the 

development of a Core Outcome Set – Proximal Hamstring Tendinopathy (COS-PHT) with the 

aim to publish a patient-centred selection of measures. 

 

A rigorous methodology was described that involved the recruitment of international experts 

from a variety of health professions.  Thresholds for consensus were set to guide the selection 

process.  The result aims to provide a patient-focused, user-friendly outcome set with the goal 

of broad implementation in future research. 
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6 Chapter 6:  Outcome measures in the 

management of proximal hamstring 

tendinopathy; a systematic review of their 

measurement properties 
 

6.1 Preface 
Chapter five (study three) outlined the methodology to develop a core outcome set for proximal 

hamstring tendinopathy (COS-PHT) (176).  Part of this process involves collating outcome 

measures used in research on proximal hamstring tendinopathy and then classifying them into 

the nine established tendinopathy core health domains:  patient overall rating, participation, 

pain on activity/loading, disability, function, physical function capacity, quality of life, 

psychology, and pain over a specified timeframe (164).  Following this step, information on 

the quality of outcome measures is required to report back to the core outcome set development 

working group.  To achieve this a systematic review of the literature was performed, following 

COSMIN guidelines, to identify the measurement properties of outcome measures used in 

research on proximal hamstring tendinopathy.
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The following chapter contains the following publication in its entirety 

Outcome measures in the management of proximal hamstring tendinopathy; a systematic 

review of their measurement properties 

Mr Anthony Nasser, Prof Bill Vicenzino, Dr Alison Grimaldi, Dr Ebonie Rio, Mr Aidan 

Rich, Dr Tania Pizzari, Dr Adam Semciw 

Submitted to Physical Therapy in Sports (Under-review) 
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6.2 Abstract 
Objective 

To summarise outcome measures in proximal hamstring tendinopathy research, map measures 

to domains, and evaluate their measurement properties. 

 

Methods 

MEDLINE, CINAHL, EMBASE, SPORTSDISCUS and PUBMED were searched to identify 

outcome measures used in proximal hamstring tendinopathy (February 2022).  Measures were 

mapped to the International Tendinopathy Scientific Consensus core health domains.  A second 

search (MEDLINE, CINAHL, EMBASE and PubMed) identified (February 2022) studies 

evaluating measurement properties of outcome measures captured in the initial search.  

Included studies evaluated measurement properties of outcome measures in participants with 

proximal hamstring tendinopathy (diagnosed by a healthcare professional).  Consensus-based- 

Standards for the Selection of Health Instruments methodology were followed—including risk 

of bias assessment and synthesis of findings. 

 

Results 

Four studies (n=302) evaluated the measurement properties of the Victorian Institute of Sport 

Assessment – Proximal Hamstring Tendinopathy (VISA-H).  For the VISA-H there was 

moderate-quality evidence of sufficient construct validity, low-quality evidence of sufficient 

responsiveness, reliability and measurement error, very low-quality evidence of sufficient 

relevance and comprehensibility and very low-quality evidence of insufficient 

comprehensiveness. 

 

Conclusion 

No outcome measure demonstrated sufficient measurement properties to be recommended for 

use.  The VISA-H is currently better than other measures of disability - based on few studies 

and should be used with caution.
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6.3 Introduction 
Proximal hamstring tendinopathy presents as pain on the hamstring insertion at the ischium 

(161).  The condition is associated with long-standing pain and disability and is consistently 

identified in athletes participating in running-based activities (81, 161).  The condition is also 

common in active post-menopausal women (46, 161).  Research on the prevalence, risk factors, 

diagnosis and management of proximal hamstring tendinopathy is limited (155, 161).  Suitable 

outcome measures are required to evaluate interventions and identify change over time. 

 

Consistency in the measurement of health constructs and outcome measures in studies on 

treatment efficacy is critical for the comparison of interventions in systematic reviews, from 

which clinical guidelines are often formed (e.g. pooling of studies in meta-analysis) (174).  

Outcome measures that have not been validated for use in patients with proximal hamstring 

tendinopathy, may impact results, reducing our confidence to inform practice.  To capture the 

broad impact of tendinopathy, outcome measures should reflect the core health domains (i.e. 

health-related aspects that may be impacted by the condition) established by the International 

Scientific Tendinopathy Symposium Consensus (ICON) (164) in 2019 (patient overall rating, 

participation, pain on activity/loading, disability, function, physical function capacity, quality 

of life, psychology, and pain over a specified timeframe) (164).   

 

This systematic review is part of a project to produce a core outcome set for use in clinical 

trials of patients with proximal hamstring tendinopathy.  The aim of this study was to examine 

the types of outcome measures used in studies on proximal hamstring tendinopathy, categorise 

measures into the core health domains and evaluate their clinimetric properties following the 

COSMIN (Consensus-based Standards for the Selection of Health Measurement Instruments) 

guidelines (165). 

 

6.4 Methods 
6.4.1 Study design and registration 

This study consisted of three parts:  (part one) a systematic review to identify all outcome 

measures used in research on proximal hamstring tendinopathy, (part two) mapping of outcome 

measures to ICON core health domains and (part three) completion of a second systematic 

review to evaluate the measurement properties of the identified outcome measures of proximal 

hamstring tendinopathy.  We listed the proposal to develop a core outcome set for proximal 
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hamstring tendinopathy on Core Outcome Measures in Effectiveness Trials in 

2021(https://comet-initiative.org/Studies/Details/1876) and published the protocol (176).  The 

systematic review protocols were developed in accordance with the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (177) statement and preregistered on PROSPERO 

(ID:  CRD42021237507). 

 

Part One 

6.4.2 Search strategy 

A search was conducted to find outcome measures used in studies of treatment efficacy in 

proximal hamstring tendinopathy.  A search was updated from a systematic review published 

in 2021 on proximal hamstring tendinopathy (155).  MEDLINE, CINAHL, EMBASE, 

SPORTSDISCUS and PUBMED were searched in February 2022, with the assistance of a 

librarian, using a combination of keywords and medical subject headings (MeSH).  The search 

strategy was formed around the concepts “hamstring” and “tendinopathy”. 

 

6.4.3 Study selection 

Titles and abstracts of articles identified from all databases were uploaded to an online 

systematic review screening tool (COVIDENCE).  After the removal of duplicates, two 

independent reviewers (AN and BEW) screened titles and abstracts against the inclusion 

criteria.  A third independent reviewer (AS) was available in the case of discrepancies.  Full 

texts of the remaining articles were examined for inclusion by two independent reviewers (AN 

and BEW).  We included studies published on any intervention that reported on patients with 

proximal hamstring tendinopathy (e.g. randomised clinical trials, cohort studies) and case 

series (with ten or more participants).  Participants of any age diagnosed with proximal 

hamstring tendinopathy by a healthcare professional were included.  Traumatic injuries such 

as acute proximal hamstring tendon tears, complete hamstring tears or avulsion injuries were 

excluded. 

 

6.4.4 Data extraction 

Outcome measures used in eligible studies were extracted into a pre-formulated Microsoft 

Excel ® spreadsheet (version 16.16.27) by two independent reviewers (AN, BEW).  A third 

independent reviewer (AS) was available in the case of discrepancies.   
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Part Two 

6.4.5 Suggested domain mapping 

Outcome measures extracted from part one were independently mapped by five of the authors 

(AN, AS, ER, AG, BV) to the core health domains of tendinopathy using the online survey 

software Qualtrics.  Any disagreements were discussed by the authors until a consensus was 

reached (164). 

 

Part Three 

6.4.6 Search strategy 

Based on the results of parts one and two, a search strategy was developed to identify studies 

that reported on the measurement properties of outcome measures in patients with proximal 

hamstring tendinopathy.  MEDLINE, CINAHL, EMBASE and PUBMED were searched 

(February 2022) using search filters recommended by COSMIN (Appendix G). 

 

6.4.7 Study selection 

Titles and abstracts of articles identified from all databases were uploaded to an online 

systematic review screening tool (COVIDENCE).  After the removal of duplicates, two 

independent reviewers (AN and AR) screened titles and abstracts against the inclusion criteria.  

Any disagreement was resolved by an independent third reviewer (AS).  Full texts of the 

remaining articles were examined for inclusion by two independent reviewers (AN and AR).  

Cases of disagreement were referred to an independent third reviewer (AS) for consensus. 

 

To be included studies must have i) included patients with the diagnosis of proximal hamstring 

tendinopathy made by a health professional and ii) included an assessment of one or more 

measurement properties of outcome measures identified in the systematic review in part one 

that could be mapped to one or more of the nine core health domains of tendinopathy (part 

two).  Studies reporting on measurement properties of outcome measures that could not be 

mapped to one or more of the nine core health domains were excluded.  Measurement 

properties included:  content validity, reliability, construct validity, structural validity, internal 

consistency, measurement error, cross-cultural validity, responsiveness, interpretability and 

feasibility.  Animal studies, narrative reviews, case reports, protocol papers, systematic reviews 

and studies with less than ten participants were excluded. 
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6.4.9 Data extraction 

Two reviewers (AN and AS) independently extracted information on the characteristics of the 

study populations and all data on measurement properties into preformulated Microsoft Excel 

® spreadsheet (Version 16.16.27).  Any discrepancies in extraction were resolved by a third 

independent reviewer.  Data were extracted on study characteristics (e.g. author, year, country 

of administration, outcome measure evaluated) and all information pertaining to the following 

measurement properties:  content validity, reliability, responsiveness, cross-cultural validity, 

construct validity, internal consistency, measurement error, interpretability and feasibility. 

 

6.4.10 Methodological quality of included studies 

The methodological quality for each measurement property in each study was assessed by two 

independent reviewers (AN and AR) using the COSMIN Risk of Bias Checklist (178).  A third 

independent reviewer (AS) was invited in the case of disagreement.  Each criterion on the 

checklist for each measurement property received a rating of either:  very good, adequate, 

doubtful or inadequate (172).  As per the guidelines, the worst score counts approach was used 

(e.g. if one of the criteria was rated inadequate the overall rating for that measurement property 

was rated inadequate regardless of what other items for that measurement property were rated) 

(172, 178). 

 

6.4.11 Data analysis 

Extracted results on content validity and the content of the outcome measure itself were rated 

by two independent reviewers (AN and AR) against the Ten Established Criteria for Good 

Content Validity (179).  Each of the criteria was rated:  positive (+), negative (-), or 

indeterminate (?).  The content of the outcome measure itself was also scored by two 

independent reviewers (AN and AR), with a third independent reviewer (AS) providing 

consensus in the case of disagreements (reviewer ratings) (179). 

 

All other measurement properties were rated by two independent reviewers against the updated 

criteria for good measurement properties (e.g. measurement error, responsiveness) (180),.  A 

third independent reviewer was invited in the case of disagreement (172).  Each criterion could 

be scored:  positive (+), negative (-), or indeterminate (?) (178).  The smallest detectable change 

was calculated using the formula provided by Terwee (SDC = 1.96 x √2 x SEM) (180).  When 

possible, results from different studies on a single measurement property were pooled using 
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the software R (A language and environment for statistical computing.  Version 4.5.0.  Vienna, 

Austria; 2019; http://www.r-project.org/).  An intraclass correlation coefficient (ICC) was used 

for test-retest reliability analysis.  Values were transformed to z-values using Fisher’s method 

and then back-transformed for presentation in forest plots (181).  Heterogeneity in effect sizes 

was estimated using (I2), with values interpreted as follows:  0% meant no inconsistency, 25% 

low inconsistency, 75% high inconsistency and 100% total inconsistency (181).  Results were 

then summarised to obtain an overall score and rated as sufficient (+), insufficient (−), 

inconsistent (±), or indeterminate (?) (172).  The overall rating was scored indeterminate if 

there was not enough information available.  The hypothesis was developed a priori using 

Pearson’s correlation coefficient (r) that strong correlations (r ≥ 0.50) would be found with 

instruments measuring similar constructs, correlations with instruments measuring related, but 

dissimilar constructs would be lower (r = 0.3-0.5) and correlations with instruments measuring 

unrelated constructs would be low (r<0.3). 

 

6.4.12 Quality of the body of evidence 

The overall level of evidence was summarised for each measurement property using a modified 

Grading of Recommendations, Assessment, Development and Evaluations approach (172).  

This rating reflects the confidence in the available evidence (e.g. ‘‘high’’, ‘‘moderate’’, 

‘‘low’’, or ‘‘very low’’).  All measurement properties started at ‘high-level evidence’ were 

rated down by up to three levels (e.g. to very low) for risk of bias and up to two levels for 

inconsistency, imprecision or indirectness (172, 178). 

 

The COSMIN guidelines were followed to direct overall recommendations on the use of 

outcome measures.  An outcome measure was recommended for use if it had any level of 

evidence showing sufficient content validity and at least low-quality evidence for sufficient 

internal consistency (165).  An outcome measure was not recommended for use if there was 

high-quality evidence for an insufficient measurement property the outcome measure (165).  If 

an outcome measure did not fit into either statement the outcome measure with the best 

evidence for content validity was provisionally recommended (165). 

 

6.4.13 Formulating recommendations 

If an outcome had sufficient content validity (any level of evidence) AND at least low-quality 

evidence for sufficient internal consistency it could be recommended for use (165).  If there 
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was high-quality evidence for an insufficient measurement property the outcome measure 

could not be recommended for use (165).  If an outcome measure did not fit into either of the 

above statements the outcome with the best evidence for content validity should be 

provisionally recommended for use (165). 

 

6.5 Results 
Part one 

6.5.1 PROMs used in proximal hamstring tendinopathy 

A total of 2517 records were identified, of which 1150 were duplicates (Figure 6.1a).  

Following title and abstract screening, a total of 76 articles were retrieved, which resulted in 

14 studies meeting inclusion criteria.  Several studies were excluded due to study design (182, 

183), sample size (184), or population (e.g. acute partial or full-thickness hamstring tear) (185, 

186). 

 

6.5.2 Outcome measures 

Twenty-seven distinct outcome measures were used in studies on proximal hamstring 

tendinopathy (Appendix H).  The outcome measure most reported was adverse events (12 

studies), followed by return to sport (pre-injury level – six studies).  Pain (visual analogue 

scale) was also commonly reported with most studies reporting this outcome at average follow-

up time (e.g. 71.3 months) (47), rather than a pre-specified time point (e.g. 12 weeks) as 

recommended in the ICON consensus (164). 

 

Part two 

6.5.3 Suggested domain mapping 

Participation and disability were the most reported core health domains (Appendix I).  

Psychology, physical function capacity and pain on activity/loading were not reported, and 

quality of life was reported in a single study.  Various outcomes measures were unable to be 

mapped to any core health domains.  Examples included adverse events, scores of patient 

satisfaction and pain at a mean follow-up time, with five studies not meeting requirements as 

they did not specify a reference period over which the patient was rating pain. 
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Figure 6.1 PRISMA flow diagram  
Figure (a) shows the process taken to identify articles examining outcome measures in 
patients with proximal hamstring tendinopathy.  Figure (b) shows the process taken to 
identify all articles evaluating clinimetric properties of outcome measures in patients with 
proximal hamstring tendinopathy 
a Proximal hamstring tendinopathy; a systematic review of interventions (Nasser et al. 
2021) 

 

(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1a. PRISMA flow diagram (part 1) - to identify all articles examining outcome measures in patients with 
proximal hamstring tendinopathy 
aProximal hamstring tendinopathy; a systematic review of interventions (Nasser et al. 2021) 
Figure 1b. PRISMA flow diagram (part 3) – to identify all articles evaluating clinimetric properties in patients 
with proximal hamstring tendinopathy 
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Part three 

6.5.4 Study selection clinimetric properties 

A total of 7415 records were retrieved of which 5474 were duplicates (Figure 6.1b).  Following 

title and abstract screening, 1941 articles remained; four met eligibility criteria (60, 110, 187, 

188).  Several studies were excluded due to the population (189-192) (acute hamstring strain 

injury rather than proximal hamstring tendinopathy). 

  

6.5.5 Study characteristics 

Four studies reported on the measurement properties of the Victorian Institute of Sport 

Assessment – Hamstring (VISA-H) (60, 110, 187, 188).  Measurement properties were not 

evaluated on any other measure in patients with proximal hamstring tendinopathy.  Studies on 

the VISA-H included 302 participants, of which 137 had proximal hamstring tendinopathy (60, 

110, 187, 188).  Sixty participants took part in the original validation of the VISA-H (Table 

6.1) (110).  The mean age of participants with proximal hamstring tendinopathy varied from 

21 to 40 years.  The mean age of healthy controls ranged from 23 to 39 years. 

 

6.5.6 Content validity 

The VISA-H was developed in 2014 for patients with proximal hamstring tendinopathy (110) 

and has been translated into French (VISA-H.F) (187), Spanish (VISA-H.Sp) (188) and 

Brazilian Portuguese (VISA-H.Br) (60).  The original development study did not involve a 

pilot test or cognitive interview to test the comprehensibility or comprehensiveness of the 

questionnaire (110).  Consequently, the development study was rated inadequate(110).  Three 

additional studies of doubtful quality reported on the comprehensibility of the VISA-H (60, 

187, 188).  The construct ‘severity of symptoms’ of proximal hamstring tendinopathy was 

considered when assessing the relevance and comprehensiveness of the VISA-H, rather than 

multiple concepts of pain, function and sporting activity (considering the VISA-H is calculated 

as a single score) (110).  The ratings for comprehensiveness were based on reviewer ratings 

only, as no studies reported on these measurement properties.  Overall, there was very low-

quality evidence of sufficient comprehensibility and relevance, and insufficient 

comprehensiveness (Table 6.2). 
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Table 6.1 Characteristics of included studies 
Source Country of 

administra
tion, 
Language 
version 

Population PROM N (men%), 
PHT, 
control/other 

Mean age 
(years), range 

Inclusion criteria Clinimetric properties assessed 

1 2 3 4 5 6 7 8 9 10 11 

Cacchio 
(2013) 

Italy, 
English 

PHT, 
asymptoma
tic 

VISA-H 60 (70%), 
PHT non-
surgical 
management:  
20 (70%), 
PHT surgical 
management:  
10 (80%), 
healthy:  30 
(67%) 

Non-surgical 
management:  
23.7 years, range 
18–25 
Surgical 
management:  
21.4 years, range 
18–23 
Controls:  23.1 
years, range 18–
26 

> 18 years + clinical diagnosis of PHT + 
MRI.  Clinical diagnosis:  pain in the 
lower gluteal region, tenderness in the 
ischial tuberosity area and positive in at 
least two of the following three pain 
provocation tests:  Puranen-Orava test, the 
bent-knee stretch test and the modified 
bent-knee stretch test 

✓  ✓ ✓  ✓ ✓ ✓ ✓ ✓ ✓ 

Locquet 
(2019) 

Belgium, 
French 

PHT, 
asymptoma
tic 

VISA-
H.F 

51 (64.7% 
male), PHT:  
16, healthy:  
351 

Total population:  
32.4 ±12.02 

NR  ✓  ✓  ✓  ✓  ✓ ✓ 

De-la-
Cruz-
Torres 
(2021) 

Spain, 
Spanish 

PHT, 
asymptoma
tic 

VISA-
H.Sp 

101 (58%), 
51 PHT 
(63%), 50 
(54%) healthy 

PHT 39.8±9.3 
Healthy controls:  
38.8 ± 9.2 
 

Clinical diagnosis of PHT with tendon 
changes verified by ultrasound, >18 years 
Clinical diagnosis:  history of pain in the 
lower gluteal region for at least three 
months, tenderness in the ischial 
tuberosity area, positive in at least two of 
the Puranen-Orava test, bent-knee stretch 
test, and modified bent-knee stretch test 

 ✓ ✓ ✓  ✓ ✓ ✓ ✓ ✓ ✓ 

Lima 
(2022) 

Brazil, 
Portuguese 

PHT, 
asymptoma
tic 

VISA-
H.Br 

90 (47.8%), 
PHT:  40 
(57.4%), 50 
healthy 
(42.6%) 

PHT 36.3±8.92 
Healthy controls:  
25.6±6.90 

Clinical diagnosis:  reporting presence of 
pain in the lower gluteal region and 
tenderness in area of the ischial tuberosity, 
and at least two positive results among the 
following four tests:  Puranen- Orava, 
bent-knee stretch, modified bent-knee 
stretch and palpation  

 ✓  ✓  ✓ ✓ ✓  ✓ ✓ 

NR = not reported, PROM = patient-reported outcome measure, PHT = proximal hamstring tendinopathy, VISA-H = Victorian Institute of Sport Assessment - 
Proximal hamstring tendinopathy, VISA-H.F = Victorian Institute of Sport Assessment - Proximal hamstring tendinopathy - French, VISA-H.Sp = Victorian Institute 
of Sport Assessment - Proximal hamstring tendinopathy – Spanish, VISA-H.Br = Victorian Institute of Sport Assessment - Proximal hamstring tendinopathy – Brazil 
120 practiced sports ‘at risk’ of developing PHT, 15 practiced a sport not at risk of developing PHT 
2 Mean age of groups not reported separately 
1 = PROM development, 2 = Content validity, 3 = Structural validity, 4 = Internal consistency, 5 = Cross-cultural validity\measurement invariance, 6 = Reliability, 7 = 
Measurement error, 8 = Hypotheses testing for construct validity, 9 = Responsiveness, 10 = Interpretability, 11 = Feasibility 
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Table 6.2 Summary of findings  

VISA-H ROB Inconsistency Imprecision Indirectness 

Quality of Evidence 

(high, moderate, low, 

very low) 

Overall 

Rating 

+/-/? 

Content validity – relevance Extremely serious No N/A No Very low + 

Content validity – comprehensiveness Extremely serious No N/A No Very low - 

Content validity – comprehensibility Extremely serious No N/A No Very low + 

Structural validity  No Very serious No No - ? 

Internal consistency Very serious No No Serious2 - ? 

Cross-cultural validity NIA NIA NIA NIA - ? 

Reliability Serious No No Serious2 Low + 

Measurement error Serious No No Serious2 Low + 

Construct validity (other outcome measures) No No No Serious2 Moderate + 

Construct validity (known group) No No No Serious2 Moderate + 

Responsiveness (comparison with other PROMs) Serious No No Serious2 Low + 

Responsiveness (before and after intervention) No No Serious1 Serious2 Low + 

Overall rating:   
• + = sufficient, - = indeterminate, ? = indeterminate 

Quality level:   
• High –very confident that the true measurement property lies close to that of the estimate of the measurement property 
• Moderate –moderately confident in the measurement property estimate:  the true measurement property is likely to be close to the estimate of the measurement 

property, but there is a possibility that it is substantially different 
• Low – confidence in the measurement property estimate is limited:  the true measurement property may be substantially different from the estimate of the 

measurement property 
• Very low - very little confidence in the measurement property estimate:  the true measurement property is likely to be substantially different from the estimate of the 

measurement property 
• NIA = no information available, VISA-H = Victorian Institute of Sport – proximal hamstring tendinopathy 

All studies started at high-quality and were down grounded for: 
• Risk of bias:  -1 = serious, -2 very serious, -3 = extremely serious 
• Inconsistency:  -1 serious, -2 very serious 
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• Imprecision:  -1 total n = 50-100, -2 total n <50 
• Indirectness:  -1 serious, -2 very serious 

1 Imprecision downgraded due to sample size 
2 Indirectness downgraded due to pooling of multiple language versions of the VISA-H 
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6.5.7 Structural validity 

Two studies of adequate quality assessed the structural validity of the VISA-H (110, 188) 

(Table 6.3).  The VISA-H is calculated as a total score out of 100, and therefore is assumed to 

measure a single construct.  One study performed principal component analysis and found two 

factors accounted for 73% of the total variance of the eight items (items one to six accounted 

for 34% and items seven and eight accounted for 39% of the variance).  A second study using 

exploratory factor analysis found evidence a single structure (uni-dimensionality) accounted 

for 72.1% of the variance.  Overall, structural validity was rated inconsistent (Table 6.2). 

 

6.5.8 Internal consistency 

As per the COSMIN guidelines, there must be evidence of sufficient structural validity before 

the evaluation of internal consistency (165).  The results for individual studies (60, 110, 187, 

188) on internal consistency are presented in Table 6.3, however, no further evaluation was 

completed as the results of structural validity were inconsistent. 

 

6.5.9 Test-retest reliability 

Test-retest reliability was reported in four studies of doubtful quality(60, 110, 187, 188) (Table 

6.3).  The ICC ranged from 0.88(95% CI 0.81-0.93) to 0.99 (95% CI 0.99-1.00).  When results 

were pooled (Figure 6.2) the ICC was 0.95 (95% CI 0.84-0.98).  Reliability of the VISA-H was 

rated down one level for risk of bias and one level for indirectness (multiple language versions) 

and overall provided moderate-quality evidence of sufficient test-retest reliability (Table 6.2). 

 

6.5.10 Measurement error 

Measurement error was reported in three studies of doubtful quality (60, 110, 188) (Table 6.3).  

The smallest detectable change (SDC) was reported in three studies and varied from 4.02 to 

5.96 in patients with proximal hamstring tendinopathy (60, 110, 188).  A single study reported 

on the SDC in patients awaiting surgery which was 4.32 (110).  Two studies reported the 

minimal important change (MIC) of the VISA-H in non-surgical patients with proximal 

hamstring tendinopathy. One study used an anchor-based method with a seven-point global 

rating of change score (1 or 2 to classify a worsened patient, 3–5 to classify a stable patient, 

and 6 or 7 to classify an improved patient) and found the MIC (minimal important change) was 

22 points (110) (using scores of 6 or 7 to classify an improved patient). A second study reported  
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Table 6.3 Structural validity, internal consistency, reliability and measurement error of the VISA-H 
PROM, 
study 
(year) 

Structural validity Internal consistency Reliability (test-retest) Measurement error 

 n ROB Result n ROB Result n ROB Result n ROB Result 
VISA-H, 
Cacchio 
(2014) 

60 A Two factors accounted for 
34.1% (items 1-6) 
accounted for 39.3% 
(items 7 and 8) of the 
variance 

60 I 0.84 (95% CI 0.77 to 
0.89) 

55 D Asymptomatic (n= 30): 
0.92 (95% CI 0.80 to 
0.97) 
Non-surgical (n=16):  
0.92 (95% CI 0.80 to 
0.97) 
Surgical (n=9):  0.90 
(95% CI 0.63 to 0.97) 

55 D Asymptomatic (n= 30): 
SEM = 0.25, SDC = 
0.69 
Non-surgical (n=16): 
SEM =1.35, SDC = 
3.74 
Surgical:  (n=9): 
SEM = 1.56, SDC = 
4.32 

VISA-H.F, 
Locquet 
(2019) 

NT - - 16 I 0.85 16 D 0.92 (95% CI 0.80 to 
0.97) 

NT - - 

VISA-
H.Sp, De-
la-Cruz-
Torres 
(2021) 

51 A One factor accounted for 
72.1% of the variance 

101 D 0.88 51 D 0.99 (95% CI 0.99 to 
1.00) 

51 D SEM:  1.45 
SDC:  4.02 

VISA-
H.Br, Lima 
(2022) 

NT - - 90 I 0.96 40 D 0.88 (95% CI 0.81-0.93) 90 D SEM:  2.15 
SDC:  5.96 

Pooled 
result 

± ? + + 

+ = sufficient, - = insufficient, ± = inconsistent, ? = indeterminate 
CI = confidence interval, ROB = risk of bias (V = very good, A = adequate, D = doubtful, I = insufficient), n = sample size, NT = clinimetric property not tested in study, 
PROM = patient-reported outcome measure, PHT = proximal hamstring tendinopathy, SEM = Standard error of measurement, SDC = smallest detectable change, VISA-H = 
Victorian Institute of Sport – proximal hamstring tendinopathy, VISA-H.F = Victorian Institute of Sport Assessment - Proximal hamstring tendinopathy - French, VISA-H.Sp 
= Victorian Institute of Sport Assessment - Proximal hamstring tendinopathy – Spanish, VISA-H.Br = Victorian Institute of Sport Assessment - Proximal hamstring 
tendinopathy – Brazil 
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Figure 6.2 Meta-analysis of studies reporting on test-retest reliability of the Victorian 

Institute of Sport Assessment – Proximal Hamstring Tendinopathy using the intraclass 

correlation coefficient 

RE = random effects model 
 

the clinically significant improvement using a 30% change in VISA-H score from a baseline 

of 15 points (188).  The measurement error was rated down one level for risk of bias and 

indirectness (multiple language versions) and overall provided low-quality evidence of 

sufficient measurement error (Table 6.2). 

 

6.5.11 Hypothesis testing for construct validity 

Comparison with other outcome measure instruments was explored in three adequate quality 

(60, 187, 188) and one study of inadequate quality (110) (Table 6.4).  The following outcome 

measures were used as comparators:  Functional Assessment Scale for Hamstring Injury, Short 

Form-36, Lower Limb Functional Index, Lower Extremity Functional Scale, Nirschl Phase 

Rating Scale, Generic tendon grading system - Curwin and Stanish (60, 110, 187, 188).  When 

the results were summarized 24 results were found to be in line with the hypothesis and 5 

results were not in line with the hypothesis (Appendix J).  Overall, there was moderate-quality 

evidence of sufficient construct validity (Table 6.4).  Known group validity was assessed in 

one study of very good quality (110), two studies of adequate quality (60, 188) and one study 

of doubtful quality (187).  When results were summarised, eight results (100%) were in line 

with the hypothesis.  Overall, there was moderate-quality evidence for sufficient hypothesis 

testing for construct validity (known group) (Table 6.2).

Cacchio 2013

Locquet 2019

De-la-Cruz-Torres 2021

RE Model

Correlation Coefficient
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Table 6.4 Construct validity and responsiveness of the VISA-H 
PROM, 
study 
(year) 

Hypotheses testing for construct validity 
(other outcome measures) 

Hypotheses testing for construct validity 
(known group) 

Responsiveness (comparison with 
outcome measures) 

Responsiveness (pre and post 
intervention) 

 n ROB Result n ROB Result n ROB Result n ROB Result 
VISA-H, 
Cacchio 
(2014) 

25 I 8 in line with hypothesis 
(+8) 

55 V 3 results in line with hypo 
(3+) 

55 I 
 

2 results in line with 
hypo (2+) 

16 V Non-surgical patients 
(n=16) 
AUC = 0.90 
MIC = 22  
ES = 2.2 
SRM = 1.6 
surgical patients (n=9): 
ES = 3.3 
SRM = 2.2 

VISA-H.F, 
Locquet 
(2019) 

51 A 5 in line with hypothesis 
(+5) 
3 not in line with 
hypothesis (-3) 

51 D 3 results In line with hypo 
(3+) 

NT - - NT - - 

VISA-H.Sp, 
De-la-Cruz-
Torres 
(2021) 

51 A 10 in line with hypothesis 
(+10) 
2 not in line with 
hypothesis (-2) 
 

101 A 2 results in line with hypo 
(2+) 

101 A 2 results in line with 
hypo (2+) 

51 D Discharge:   
ES = 2.75 
SRM =3.1 
3-month follow-up: 
ES = 1.51 
SRM = 0.59 
 

VISA-H.Br, 
Lima (2022) 

90 A 1 in line with hypothesis 
(+1) 

90 A 2 results in line with hypo 
(2+) 

NT - - NT - - 

Pooled 
result 

+ 
24 (24+) in line with hypothesis 
5 (-5) not in line with hypothesis 

+ + + 
 

+ = sufficient, - = insufficient, ± = inconsistent, ? = indeterminate 
AUC = area under curve, ES = effect size, hypo = hypothesis testing, CI = confidence interval, ROB = risk of bias (V = very good, A = adequate, D = doubtful, I = insufficient), n = sample size, 
NT = clinimetric property not tested in study, PROM = patient-reported outcome measure, SRM = standard response mean, VISA-H = Victorian Institute of Sport – proximal hamstring 
tendinopathy, VISA-H.F = Victorian Institute of Sport Assessment - Proximal hamstring tendinopathy - French, VISA-H.Sp = Victorian Institute of Sport Assessment - Proximal hamstring 
tendinopathy – Spanish, VISA-H.Br = Victorian Institute of Sport Assessment - Proximal hamstring tendinopathy – Brazil 
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6.5.12 Cross-cultural validity 

None of the translations of the VISA-H underwent cross-cultural validation, which requires the 

assessment of measurement variance across different populations.  As such the cross-cultural 

validity of the VISA-H was rated indeterminate. 

 

6.5.13 Responsiveness 

Two studies reported on the responsiveness of the VISA-H through comparison of VISA-H 

change scores with other outcome measures (110, 188) (Table 6.4).  One study of insufficient 

quality performed hypothesis testing with the Nirschl Phase Rating Scale and Generic tendon 

grading system - Curwin and Stanish in non-surgical patients and patients awaiting surgery for 

proximal hamstring tendinopathy (110).  Another study of adequate quality performed 

hypothesis testing with runners and triathletes with proximal hamstring tendinopathy, with the 

Functional Assessment Scale for Hamstring Injury and Lower Limb Functional Index (188).  

When results were summarised three results (100%) supported the hypothesis.  One study of 

very good quality (110) and one study of doubtful quality (188) reported on the responsiveness 

of the VISA-H through comparison of the VISA-H before and after an intervention.  One study 

included either surgical or a non-surgical intervention that included relative rest, avoiding 

activities and/or exercises that would increase the severity of symptoms and shockwave therapy 

(110).  An anchor-based method using a seven-point Global Rating of Change (GROC) score 

was used (1 or 2 to classify a patient whose condition worsened, 3–5 to classify a stable patient, 

and 6 or 7 to classify an improved patient).  Effect sizes were 2.2 and 3.3 for non-surgical and 

surgical patients respectively.  The area under the curve (AUC) was reported for non-surgical 

patients only and was 0.90 (95% CI 0.70 to 0.98) (110).  In the second study of doubtful quality, 

all participants underwent non-surgical management which included relative rest, restriction of 

the activities or exercises that increase the severity of symptoms, exercise, manual therapy, 

education, and electrotherapeutical modalities (188).  The effect size was 2.75 and 1.51 at 

discharge and 3 months follow-up respectively.  The standard response mean was 3.1 and 0.59 

at discharge and 3 months follow-up respectively.  Overall, there was low-quality evidence of 

sufficient responsiveness of the VISA-H for hypothesis testing for comparison with other 

outcome measure instruments and low-quality evidence of sufficient responsiveness before and 

after intervention (Table 6.2). 
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6.5.14 Feasibility and interpretability 

Aspects of interpretability and feasibility were reported in four studies on the VISA-H 

(Appendix K and L) (60, 110, 187, 188).  The time to complete the VISA-H was reported in 

two studies, which was 2 minutes 15 seconds (VISA-H.Br) (60) and less than 5 minutes (VISA-

H.Sp) (188).  Floor and ceiling effects were reported in four studies (188).  No patient with 

proximal hamstring tendinopathy achieved the highest or lowest possible score on the 

questionnaire (60, 110, 187, 188).  Mean scores on the VISA-H in healthy controls were 

reported in three studies and ranged from 97.7 (± 4.77) to 100 (95–100) points (100 points 

indicate no disability).  Mean baseline scores in patients with proximal hamstring tendinopathy 

undergoing non-surgical management ranged from 50.2 (±14.5) to 59 (±15.81) (60, 110, 187, 

188).  Mean baseline scores of patients before undergoing surgery were reported in one study 

which was 45.8 (±12.2) (110). 

 

6.6 Discussion 
This study aimed to summarise outcome measures used in research on proximal hamstring 

tendinopathy, map outcome measures to the tendinopathy ICON core health domains and 

evaluate their measurement properties.  A total of twenty-seven outcome measures were used 

in studies on proximal hamstring tendinopathy.  The most common outcome measures used 

were adverse events and return to sport (pre-injury level).  Only a single outcome measure was 

validated for use in patients with proximal hamstring tendinopathy – the VISA-H.  Four studies 

reported on the measurement properties of the VISA-H (60, 110, 187, 188), however, the 

outcome measure did not demonstrate sufficient measurement properties to warrant 

recommendation. 

 

Many outcome measures used to evaluate proximal hamstring were originally designed to 

evaluate other conditions, such as intra-articular hip pathology (e.g. hip osteoarthritis or labral 

pathology).  Outcome measures developed for intra-articular hip conditions, such as the 

International Hip Outcome Tool and Hip Outcome Score, may miss key health-related aspects 

of proximal hamstring tendinopathy and focus on other features that may not relevant (e.g. 

items related to joint stiffness).  The VISA-H was developed in 2014 and was the first 

condition-specific measure to evaluate proximal hamstring tendinopathy (110).  A key advance 

in the development and evaluation of outcome measures is the positioning of patients as 

experts, in determining the content validity (165).  The content validity of the VISA-H was 
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established informally through interviews with patients and focus groups of clinical experts 

(110).  COSMIN guidelines instruct that evaluation of content validity should include judgment 

on the relevance of items included (to ensure they represent the key concepts of the condition), 

that items cover all key concepts (comprehensiveness) and that questions are appropriately 

phrased (comprehensibility) (165).  Future research, placing more central involvement on 

patients, is required to better establish the content validity of outcome measures used to 

evaluate proximal hamstring tendinopathy. 

 

It is important that we have outcome measures to evaluate tendinopathy that are relevant for 

all populations that may be impacted by the condition.  The VISA-H was designed for athletic 

populations - multiple items on the scale ask questions suited to physically active populations 

with a strong focus on running (110).  For example, items three and four enquire about pain 

during running and sprinting (110).  Whilst the condition commonly occurs in runners who 

participate in sport (46), it also occurs in less active populations who do not engage in running 

or sprinting (161).  The sporting focus is also present in items seven and eight, which evaluate 

pain during physical activity, with the heavy weighting of this section likely to have a 

considerable impact on the total score (193, 194).  For example, a sedentary patient who does 

not participate in sports/physical activity may score zero on items three, four and seven and 

eight, meaning they could score a maximum of 40/100 points.  A separate scale or subscale is 

required for less active individuals or those who do not participate in running.   

 

An outcome measure with the absence of subscales should only measure a single construct 

(uni-dimensionality) if calculated as a single score (165).  The VISA-H is calculated as a single 

total score out of 100 points.  The original development study of the VISA-H reported the 

outcome measure had a two-factor structure that was designed to assess three domains (pain, 

function and sporting activity) (110).  If this is true, the VISA-H should contain separate 

subscales.  Exploratory factor analysis suggested that the VISA-H.Sp (Spanish version) 

measures a single construct (severity of symptoms), which would validate the use of a single 

total score (188).  Further research with larger sample sizes using confirmatory factor analysis 

is required to assess the structure of the VISA-H.  Until this time, caution should be taken when 

interpreting the VISA-H as a total score.  Researchers using the VISA-H should consider 

reporting data for each item of the VISA-H separately (as a supplementary file) so these data 

can be re-analysed in the future if a lack of uni-dimensionality is confirmed. 
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To better capture outcomes for proximal hamstring tendinopathy and improve the synthesis of 

studies, it is critical that we have valid, reliable and responsive outcome measures that capture 

the nine ICON core health domains (164).  The VISA-H was categorised within the disability 

domain, however, items within the questionnaire may capture other core health domains.  This 

includes the pain on loading (e.g. item two enquires about pain during or immediately after 

hamstring stretching and item five after a lunge) and the participation domain (item eight asks 

about participation in sport).  A qualitative study that interviewed expert clinicians on the 

condition proposed several other outcome measures that could be used to measure pain on 

loading (161).  This included the numerical rating scale of pain with an arabesque or single-leg 

bridge (161).  These items of the VISA-H may be of use in the interim for assessing the pain 

on loading and participation domains, but require research to evaluate their measurement 

properties.   

 

There are several limitations of this systematic review.  In our search to identify outcome 

measures, we did not include case series with less than ten participants or protocol papers, 

meaning we may have missed some outcome measures studied in proximal hamstring 

tendinopathy.  The results for measurement error should be interpreted with caution as the 

minimal important change used to calculate measurement error is not a fixed value and may 

vary according to the method of calculation, context and population (195).  Finally, whilst 

COSMIN is the accepted standard for completing systematic reviews evaluating measurement 

properties, limitations of the COSMIN have been cited including a lack of studies establishing 

the reliability of these guidelines (172). 

 

6.7 Conclusion 
The only measure with clinimetric properties in proximal hamstring tendinopathy was the 

VISA-H – which itself requires further evaluation and should be used with caution.  Measures 

need to be developed or existing measures validated in proximal hamstring tendinopathy to 

allow clinicians and researchers to better understand the impact the condition has on patients. 
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6.8 Summary of findings 
This study aimed to examine the types of measurement properties used in research on proximal 

hamstring tendinopathy, categorise measures into the core tendinopathy domains and evaluate 

their measurement properties.  There were 27 distinct outcome measures identified.  The most 

common outcome measure used in studies on proximal hamstring tendinopathy were adverse 

events and return to sport (pre-injury level).  The health domain most reported in studies were 

the participation and disability domains.  Outcome measures matching to the psychology, 

physical function capacity and pain on activity/loading domains have not been reported in the 

literature on proximal hamstring tendinopathy.  Four studies reported on the measurement 

properties of the VISA-H.  The measurement properties of no other outcome measure have 

been evaluated in patients with proximal hamstring tendinopathy.  We found no outcome 

measure demonstrated sufficient measurement properties to be recommended for use.  Until 

further evidence is provided the VISA-H is the best available outcome measure to evaluate the 

disability caused by proximal hamstring tendinopathy.
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7 Chapter 7:  Core outcome set for proximal 

hamstring tendinopathy (COS-PHT); a survey of 

an international collaboration 
 

7.1 Preface 
In the preceding chapter outcome measures that had been used in research on proximal 

hamstring tendinopathy were mapped to the nine established core health domains for 

tendinopathy. 

 

It is not known whether these outcome measures mapped to core health domains assess 

important aspects of proximal hamstring tendinopathy (assessed by the OMERACT definition 

of truth) or if they are practical for use.  To determine the truth and feasibility of outcome 

measures we recruited and surveyed thirty experts in proximal hamstring tendinopathy. 
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7.2 Abstract 
Objective 

Various measures have been used to assess treatments for proximal hamstring tendinopathy.  

This study aims to survey an international group of healthcare practitioners to determine which 

measures should be considered for use in future trials for each of the nine core tendinopathy 

health domains. 

 

Methods 

We surveyed health care practitioners to evaluate outcome measures that have been used in 

research on published trials on proximal hamstring tendinopathy.  Outcome measures were 

evaluated using the Outcome Measures in Rheumatology filters of truth, feasibility and 

discrimination. A threshold of 70% agreement was set a priori for consensus. 

 

Results 

Results were obtained from 30 health care practitioners who worked in eight different 

countries.  Of the 21 outcome measures presented, four outcome measures met consensus for 

inclusion for both truth and feasibility:  two outcome measures in participation in life activities 

domain (return to sport pre-activity level, return to previous level of activity, and one outcome 

measure in each of the patient rating of condition (global rating of change) and disability 

(VISA-H)  domains. Two outcome measures met the criteria for exclusion:  return to sport 

(level not defined) and the Modified Harris Hip Scale.  No outcome measures used previously 

in research for proximal hamstring tendinopathy met consensus for pain on activity/loading, 

function, psychological factors, physical function, quality of life, or pain over a specified 

period of time.  A key theme was that measures used to assess intra-articular pathology of the 

hip did not meet thresholds for ‘truth’ and therefore should not be used in research on proximal 

hamstring tendinopathy. 

 

Conclusion 

We gained consensus on the truth and feasibility of a measure for the patient rating of condition, 

participation in life activities and disability domains.  Patient opinions of these measures must 

be considered to further understand their utility. 
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7.3 Introduction 
Proximal hamstring tendinopathy is a cause of long-standing buttock pain (58, 161).  The 

tendinopathy is common in sports that involve running such as distance running and Australian 

Rules football but also impacts active, post-menopausal women (46, 161).  Pain is often 

provoked by activities that involve lunging, running and sitting (155, 161). 

 

To understand the effect of interventions on proximal hamstring tendinopathy, outcome 

measures used in studies must be reliable, valid and responsive (165).  A recent systematic 

review on proximal hamstring tendinopathy recognised that a variety of different outcome 

measures have been used in research (155).  This made it challenging to deduce meaningful 

conclusions on the efficacy of interventions and generate recommendations for clinical 

practice.  Consistent selection of outcomes in clinical trials on proximal hamstring 

tendinopathy is important for the assessment of interventions between studies.  This allows for 

the synthesis of evidence through meta-analysis.  The selection of outcome measures that have 

poor validity, reliability or responsiveness in populations with proximal hamstring 

tendinopathy may influence results. 

 

A solution would be to agree on a group of outcomes for proximal hamstring tendinopathy that 

are used in all future trials.  This study is a part of a project to develop a core outcome set for 

clinical trials reporting on proximal hamstring tendinopathy (COS-PHT).  The initial phase of 

establishing a COS-PHT was to conduct a systematic search for outcomes used in research and 

to then map the outcome measures to the core health domains for tendinopathy (164).  This 

study now uses this data to survey health professionals on the truth and feasibility of outcome 

measures used in studies on proximal hamstring tendinopathy, within each of the International 

Tendinopathy Symposium Consensus (ICON) nine health domains (164). 

 

7.4 Methods 
7.4.1 Study registration 

This study is part of the development of a Core Outcome Set for proximal hamstring 

tendinopathy. The study was pre-registered in May 2021 with COMET (Core Outcome 

Measures in Effectiveness Trials) (http://www.comet-initiative.org). The detailed methods of 

this study are reported in Chapter five. 
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7.4.2 Participants 

Participants were recruited into a study working group. These professionals consisted of 

researchers and health care professionals with significant experience in the area of proximal 

hamstring tendinopathy.  Researchers who had published on proximal hamstring tendinopathy 

in the previous ten years (2011-2021) were invited to join the study working group.  Expertise 

was defined through the completion of relevant post-graduate training or clinical experience 

(minimum of ten years of experience).  Professionals were recruited to achieve diversity of 

profession (e.g. Sports Physicians, Physiotherapists), sex and country of work.  Participation 

in this study was voluntary.  If authors did not respond to the initial email, the invitation to 

participate was re-sent after 10 days. 

 

Professionals were invited to take part in the project prior to the release of the survey. The 

invitation included basic information on the study, including objectives and expectations.  If 

the professional agreed to participate a link to access the survey was sent to the professional’s 

email address.  Emails were found online from freely available information or through 

published work.  If professionals did not reply to the second email, they were excluded.  

Professionals were invited to be authors of the resulting publication if their contributions met 

the International Committee of Medical Journal Editors requirements. 

 

7.4.3 Outcome measures 

The preceding study (Chapter six) involved retrieving outcome measures from the literature 

and mapping them to one, or more, of the nine ICON domains.  There were 27 outcome 

measures identified.  The most common outcome measure used in research on proximal 

hamstring tendinopathy was adverse events and return to sport (pre-injury level).  No outcome 

measures were mapped to the psychology, physical function capacity and pain on 

activity/loading domains in any study. 

 

7.4.4 Survey 

The survey was developed using the online software QualtricsR (Provo, Utah, USA) and 

reported in accordance with the Checklist for Reporting Results of Internet e-Surveys 

(CHERRIES) (170).  Ethics were granted by the La Trobe University Human Ethics Committee 

(HEC21210).  Respondents were given four weeks to complete the survey.  A reminder email 
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was sent to professionals who had not completed the survey two weeks after the survey was 

released. 

 

Respondents were required to answer questions on the truth and feasibility of outcome 

measures that had been used in research on proximal hamstring tendinopathy. The assessment 

of truth asks respondents to consider if the outcome measure used measures what it intends to 

measure and if the result of the outcome measure is unbiased and relevant (167).  Feasibility 

assesses the ease with which an outcome measure can be administered given restraints of time, 

money, and interpretability (167). 

 

In the survey, outcome measures were listed in random order in the relevant ICON core health 

domain (164).  Respondents were made aware of the random order.  For items related to a 

measure, respondents were given the following options:  agree, disagree or unsure.  Following 

questioning on truth and feasibility within a domain, an open-ended question was used to 

capture information to support their decision.  In cases where no outcome measures could be 

matched to a domain all examples of outcome measures listed in the ICON core health domains 

article were provided for respondents to consider.  Respondents were also invited to propose 

outcome measures for consideration (164). 

 

The survey included 25 questions (Appendix M).  Links to a copy of each outcome measure 

were provided, as well as information on the frequency of its use.  Demographic details were 

also collected in the survey (sex, age, profession and country of work).   

 

7.4.5 Analysis 

The percentage of agreement required for consensus inclusion and exclusion was decided a 

priori and can be seen in Table 7.1.  The survey responses were exported from Qualtrics to 

Microsoft Excel (Version 16.16.27).  Responses were reported as frequencies and percentages 

for the total number of responses obtained for each question.  The number of professionals that 

started the survey and the completion rate of the survey were also reported. 
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Table 7.1 Consensus definitions 

Inclusion ≥70% of participants selected ‘agree’ responses + <15% selected 
'disagree'. 

Exclusion ≥70% of participants selected 'disagree' responses + <15% selected 
‘agree’ responses 

Undecided any outcome measures that reach neither criteria 
 

7.5 Results 
7.5.1 Participant demographics 

The demographics of respondents in the working group are summarised in Table 7.2.  Forty 

participants (28 males and 12 females) responded to the invitation, of ten which declined. All 

30 participants who consented to being involved in the study completed the survey (all 

questions).  There were 24 men and six women with a mean of 48 years of age (ranging from 

31 to 67 years) from eight countries.  The professionals that completed the survey self-

identified as physiotherapists, clinician-researchers, Sports Medicine Physicians and 

researchers (Table 7.2).  Professionals worked in eight countries, with Australia and America 

being the most common.  All respondents answered all questions in the survey (no missing 

data). 

 

Table 7.2 Participant demographics 

Participant characteristics Healthcare professionals 
(n=30) 

Sex:  Male 23 
Age:  mean (range) 48 years (31-67) 
Profession (participants could choose more than one)  

Physiotherapist 21 
Clinician researcher 16 
Sports Medicine Physician 9 
Orthopaedic surgeon 5 
Researcher 1 

Countries where professionals work:  
Australia 16 
America 7 
United Arab Emirates 2 
Finland, Italy, Norway, Netherlands, Spain 1 

 

7.5.2 Patient rating of the condition 
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One of the three outcome measures presented (global rating of change) achieved consensus for 

inclusion regarding truth (93.3%) and feasibility (96.7%).  Two outcome measures (rating of 

symptom improvement, and overall rating of outcome) were undecided concerning truth but 

met consensus for feasibility (Table 7.3).  Respondents expressed that the overall rating was a 

“simple and practical” measure to gather the patient rating of the condition domain.  Two 

participants recommended the use of a 7 or 11-item Global rating of change scale and one 

preferred the use of a 15-item scale.  Other measures identified as possible alternatives were 

the Patient Acceptable Symptom State, Single Assessment Numeric Evaluation, Numerical 

Rating Scale of improvement, Visual Analogue Scale, percentage of improvement, ability to 

sit comfortably (yes/no) and ability to return to running (yes/no). 

 

7.5.3 Participation in life activities 

Two of six outcome measures achieved consensus for inclusion regarding both truth and 

feasibility (return to pre-injury level of sport and return to previous level of activity).  One 

outcome measure met consensus for feasibility alone (Tegner Score), and one outcome 

measure (return to sport – level not defined) achieved consensus for exclusion (truth).  In open-

ended responses, a key theme was that respondents thought that several measures such as the 

International Hip Outcome Tool were tailored towards hip joint pathology (e.g. intra-articular 

pathology) as opposed to tendinopathy.  Examples included items within outcome measures 

that focused on hip mobility, which “are not a big issue for proximal hamstring tendinopathy” 

(Responder 11). 

 

7.5.4 Pain on activity or loading 

No outcome measures previously used in research on proximal hamstring tendinopathy were 

mapped to the pain on activity or loading domain.  Measures that were proposed by respondents 

involved activities where the hamstring musculotendon unit was loaded in positions of hip 

flexion, such as the arabesque/single leg deadlift, lunging with the affected leg placed forwards.  

One responder also mentioned that the Victorian Institute of Sport Assessment – Proximal 

Hamstring (VISA-H) includes activities that could be used to fulfil this domain. 
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Table 7.3 Results of Truth and Feasibility 

Filter Truth (n = 30) Feasibility (n = 30) 
Domain Y N ? Y N ? 
Patient Rating of Condition       
Global rating of change scale 93.3% 3.3% 3.3% 96.7%  0% 3.3% 
Rating of symptom improvement (e.g. yes, no) 46.7% 36.7% 16.7% 93.3% 0% 6.7% 
Overall rating of outcome (e.g. poor, fair, good or 
excellent) 

53.3% 23.3% 23.3% 90.0% 3.3% 6.7% 

Participation in life Activities 
Return to Sport (level not defined) 6.7% 70.0% 23.3% 60.0% 33.3% 6.7% 
Return to Sport (pre-injury level) 80.0% 13.3% 6.7% 93.3% 6.7% 0.00% 
Return to previous level of activity 70.0% 16.7% 13.3% 93.3% 6.7% 0.00% 
Tegner Score 43.3% 33.3% 23.3% 70.0% 13.3% 16.7% 
International Hip Outcome Tool (iHOT-33 Sports 
and recreational activities subscale) 

56.7% 20.0% 23.3% 66.7% 20.0% 13.3%
% 

International Hip Outcome Tool (iHOT-33 Job 
related concerns sub scale) 

26.7% 53.3% 20.0% 56.7% 30.0% 13.3% 

Function Domain 

Lower Extremity Functional Scale (LEFS) 50.0% 33.3% 16.7% 66.7% 10.0% 23.3% 

Level of Function (% of full activity) 33.3% 33.3% 33.3% 86.7% 6.7% 6.7% 

Disability 
Victorian Institute of Sport Questionnaire - Proximal 
Hamstring (VISA-H) 

82.8% 3.5% 13.8% 93.1% 0% 6.9% 

Nirschl Phase Rating Scale (NPRS) 27.6% 37.9% 34.5% 62.1% 17.2% 20.7% 
Hip Outcome Score - Activities of Daily Living 
(HOS-ADL) 

34.5% 51.7% 13.8% 79.3% 13.8% 6.9% 

Hip Outcome Score (HOS-Sport) 37.9% 37.9% 24.1% 82.8% 13.8% 3.5% 
Modified Harris Hip Scale (MHHS) 6.9% 79.3% 13.8% 62.1% 27.6% 10.3% 
Lower Extremity Functional Scale (LEFS) 37.9% 41.4% 20.7% 76.0% 17.2% 6.9% 
International Hip Outcome Tool (iHOT-33 
Symptoms and functional limitations) 

24.1% 48.3 27.6% 62.0% 27.6% 10.3% 

Quality of Life 
International Hip Outcome Tool (iHOT-33 social 
emotional and lifestyle concerns subscale) 

44.8 % 27.6% 27.6% 65.5% 24.1% 10.3% 

Pain Over a Specified Timeframe 
Mean pain at a specified time point (e.g. 12 weeks) 48.3% 37.9% 13.8% 75.9% 13.8% 10.3% 
Data are % responses, with green representing ≥70% agree, red ≥70% disagree, and amber neither green or red 
There were no outcome measures that were mapped to pain on activity loading, psychological factors, physical 
function capacity domain in studies on proximal hamstring tendinopathy. 
Y = yes, N = no, ? = unclear 

 

7.5.5 Function domain 

None of the two outcome measures met consensus for both truth and feasibility for the function 

domain.  One outcome (level of function - % of full activity) met consensus for inclusion 

(feasibility only).  A key theme was that respondents thought that several measures such as the 

lower extremity functional scale (LEFS) included outcome measures that were tailored towards 

hip joint issues (e.g. intra-articular pathology). 
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Patient-reported outcome measures suggested by respondents for this domain included the 

VISA-H, Lower Limb Functional Index, relevant items of the International Hip Outcome Tool 

-12, patient-specific functional scale, visual analogue scale, return to prior level of activity (and 

if no % of improvement), running up a hill, gym-based exercise including lower back raise, leg 

press and leg extension. 

 

7.5.6 Psychology 

No outcome measures that had been previously used in research on proximal hamstring 

tendinopathy were mapped to the psychology domain.  Measures suggested by respondents 

included the pain catastrophizing scale, Tampa Scale for kinesiophobia, pain self-efficacy 

questionnaire, Hospital Anxiety and Depression Scale, Hip-Return to Sport after Injury scale, 

short-form Orebro Musculoskeletal Screening Questionnaire, Patient Health Questionnaire, 

pain coping inventory, EuroQol-5D, Assessment of Quality-of-Life instrument, short-form 36 

and Optimal Screening for Prediction of Referral and Outcome tool.  Most respondents 

suggested that the psychology domain was an important domain to capture in patients with 

proximal hamstring tendinopathy, however, one responder thought that collection of this 

domain routinely (as a core measure) was unnecessary. 

 

7.5.7 Physical function capacity 

No outcome measures that had previously been used in research on proximal hamstring 

tendinopathy were mapped to the physical function capacity domain.  Several respondents 

expressed isometric dynamometry of the knee flexors should be considered (isometric 

dynamometry measured in 90 degrees hip flexion and knee extension was most commonly 

proposed).  Other options were single-leg bridges off a box (number performed/compared to 

contralateral side), timed stair walk, number of hops, single-leg squats, time sitting on a hard 

surface, repetitions of hip extension exercise, single-leg deadlift, active knee extension test and 

repeated sprint ability test. 

 

7.5.8 Disability 

Of the seven items that measured the disability domain, one item met consensus for inclusion 

for both truth and practicality, the VISA-H.  Three measures met the threshold for inclusion 

for feasibility only:  the Hip Outcome Score – Activities of Daily Living, the Hip Outcome 

Score – Sport, and the Lower Extremity Functional Scale.  One measure met the threshold for 
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exclusion based on truth:  the Modified Harris Hip Scale.  A theme from respondents was that 

the VISA-H was important to include as it was the only condition-specific patient-reported 

outcome measure.  However, respondents expressed that it may not be relevant to non-sporting 

populations and item eight within the VISA-H was impractical, as it was confusing to 

respondents.  One responder commented “The Nirschl Scale is a simple measure that could 

apply particularly for runners but is not specific to proximal hamstring tendinopathy and 

clinimetrics would need to be done to establish its usefulness” (Responder 22).  Another key 

theme was that many of the included outcome measures were tailored towards hip joint issues 

(e.g. intra-articular pathology or groin pain) – “the others are all hip joint related scores with 

many items not applicable or missing for proximal hamstring tendinopathy and the wording 

hip/groin not appropriate” (Responder 15).  There was one additional outcome measure 

suggested for consideration which was the Copenhagen Hip and Groin Outcome Score-sport. 

 

7.5.9 Quality of life 

One outcome measure used in research to measure the quality-of-life domain (International 

Hip Outcome Tool 33 – social, emotional and lifestyle concerns subscale), however, it did not 

reach a consensus for inclusion for either truth or feasibility.  As with other domains, there 

were suggestions that there was too much emphasis on the hip joint, as opposed to the proximal 

hamstring tendon, throughout the measure.  Other suggestions included the EuroQoL 5D 5L, 

short form-36 and the musculoskeletal Health Questionnaire.  A recurring theme was that the 

outcome measure chosen to represent this domain should include items related to the impact 

of the condition on sitting (e.g. “sitting meeting friends” (Responder 19) and ‘sitting at work’ 

(Responder 25)). 

 

7.5.10 Pain over a specified time 

There was one outcome measure included for pain over a specified timeframe (mean pain at a 

specified timeframe).  This outcome met consensus for inclusion for practicality but was 

indeterminate for truth.  A key theme was that the question used to report pain at a specified 

time was unclear (mean pain at a specified time point (e.g. 12 weeks)) – with the suggestion 

from several respondents that the outcome measure must include further descriptions (e.g. 

worst pain in the last week). 
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There was also a suggestion that because the pain comes and goes with tendinopathy asking 

for pain at a given time point might not reflect their condition status (e.g. pain level now).  To 

this point, one responder suggested that the timeframe of “…a one-week period may be enough 

for most athletes (runners, field sport athletes) as it captures their regular training (interval 

sessions, matches, training etc.)” (Responder 18).  There were suggestions that when 

considering this domain patients should not be asked to recall pain over a period longer than 

one week.   

 

Respondents suggested several other options including:  worst pain over the last week, mean 

pain in the last 24 hours, pain constancy (e.g. % of time pain has been present over the last 

week), morning pain (when getting out of bed), average estimate throughout the day (including 

extremes), greatest pain during a meaningful task, maximal pain over the past 24 hours, mean 

pain in the last 24 hours, the mean level of pain over the past week. 

 

7.6 Discussion 
This study was part of an international, multi-disciplinary collaboration to establish a core 

outcome set for proximal hamstring tendinopathy.  This study aimed to investigate the truth 

and feasibility of outcome measures that have been previously used in the literature on 

proximal hamstring tendinopathy.  We surveyed 30 respondents from eight countries.  Four 

candidate measures met inclusion criteria for both truth and feasibility filters.  Two measures 

in the participation in life activities domain (return to sport pre-activity level and return to 

previous level of activity), and a single measure from the patient rating of condition domain 

(global rating of change) and disability domain met consensus for inclusion for both truth and 

feasibility (VISA-H).  No outcome measures met consensus for inclusion in the other six 

domains.  Two outcome measures met consensus for exclusion:  return to sport (level not 

defined) and the Modified Harris Hip Scale, which lie in the participation in life activities and 

disability domain respectively. 

 

The most important measurement property is content validity, which within the COSMIN 

criteria is captured by the relevance, comprehensiveness and comprehensibility of an outcome 

measure (165).  Outcome measures originally developed to evaluate hip joint pathology have 

been frequently used in research on proximal hamstring tendinopathy (155).  Examples include 

the Hip Outcome Score and the Modified Harris Hip Score, which were based on the Harris 
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Hip Score (196, 197).  In this study, many respondents reported that such measures included 

items that were not relevant for patients with proximal hamstring tendinopathy.  Examples 

included items related to hip ‘clicking’ and hip joint mobility impairments.  This included 

activities such as getting in and out of a car or stretching the leg into abduction.  If an item(s) 

of an outcome measure does not commonly impact patients with proximal hamstring 

tendinopathy it will not be responsive to change when used.  Respondents to a questionnaire 

(e.g. patients) may also feel dissatisfaction or become frustrated if questions do not relate to 

the specific physical impairments of the condition.  As such, questionnaires should be designed 

and reviewed by the population they are being used in to ensure that the majority of items 

presented are relevant. 

 

Before the development of the VISA-H in 2013, no specific patient-reported outcome measure 

had been developed and validated for patients with proximal hamstring tendinopathy.  The 

framework for outcome measure development has advanced since the development of the 

VISA-P, from which the VISA-H was based.  This has led to the need to re-evaluate outcome 

measures to ensure they have measurement properties that are satisfactory for use (193).  

Specific concerns about the VISA questionnaires include that many of the questions are not 

relevant for the varying activity levels of patients who present with the condition, the lack of 

patient consultation in many and the lack of evidence for uni-dimensionality (structural 

validity) and the lack of practicality of item-eight (194, 198, 199).   

 

Pain over a specific time-point is one of the nine core health domains encouraged to guide 

reporting in trials in tendinopathy (164).  It is often evaluated using an 11-item visual analogue 

scale (VAS) or numerical rating scale (NRS).  Reporting on pain as an outcome measure 

requires improvement, with five of six studies not meeting reporting recommendations based 

on the ICON consensus as they did not specify a reference period of time over which the patient 

was rating pain (164).  For example, asking patients – what was your worst pain over the past 

week? Further description regarding return to sport should also be included.  Whilst most 

studies reported on whether patients returned to pre-injury level of sport, additional details on 

the type of sport athletes returned to, as well as their level of performance, would be meaningful 

in the interpretation of results. 

 

The variety and diversity of professional backgrounds were a strength of this study.  A 
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limitation of this study was that many of the respondents worked in Australia and were men.  

This was likely due to the method of recruitment which largely involved recruiting 

professionals who had previously published on proximal hamstring tendinopathy. 

 

This study has resulted in the progression of four candidate outcome measures for 

consideration to be part of a core outcome set.  Before recommendation, consideration of both 

the measurement properties and patient views of these measures is required.  This will assist in 

improving confidence that outcome measures are used to capture the range of meaningful 

health-related core domains in patients with proximal hamstring tendinopathy (164). 

 

7.7 Conclusion 
Four candidate measures met consensus for inclusion for truth and feasibility filters:  return to 

sport pre-activity level, return to previous level of activity, global rating of change and the 

VISA-H.  Two outcome measures met the criteria for exclusion:  return to sport (level not 

defined) and the Modified Harris Hip Scale.  Data on the measurement properties and patient 

views are now required to further understand their utility.
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7.8 Summary of findings 
Thirty experts in proximal hamstring tendinopathy were surveyed on the truth and feasibility 

of outcome measures used in previous research on the condition.  Four outcome measures met 

consensus for inclusion criteria for both truth and feasibility:  return to sport pre-activity level, 

return to previous level of activity, global rating of change and the VISA-H.  Two outcome 

measures met the criteria for exclusion:  return to sport (level not defined) and the Modified 

Harris Hip Scale.  Patient considerations (focus groups) on measures are required to further 

understand their utility.  A key issue with outcome measures was that many were designed to 

evaluate the impact of other hip conditions and that several measures were not adequately 

detailed to allow for reliable use in research. 
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8 Chapter 8:  Outcome measures in the 

management of gluteal tendinopathy:  a 

systematic review of their measurement 

properties 
 

8.1 Preface 
Chapters six and seven identified that there is little information on the measurement  

properties of outcome measures used to evaluate proximal hamstring tendinopathy.  Gluteal 

tendinopathy is another common tendinopathy that impacts the hip, that has been more widely 

evaluated than proximal hamstring tendinopathy. 

 

The aim of Chapter eight (study six) was to appraise the measurement properties of outcome 

measures used in studies on gluteal tendinopathy.  To achieve this, a three-phase process was 

followed.  Firstly, a scoping review of the literature was performed to find all outcome 

measures used in research to evaluate gluteal tendinopathy.  Secondly, the measures used were 

sorted into ICON tendinopathy domains.  Finally, the measurement properties of each outcome 

measure were appraised following COSMIN guidelines. 
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The following chapter contains a modified version of the paper 

Outcome measures in the management of gluteal tendinopathy:  a systematic review of 

their measurement properties 

Mr Anthony Nasser, Dr Angie Fearon, Dr Alison Grimaldi, Prof Bill Vicenzino, Dr 

Rebecca Mellor, Mr Trevor Spencer, Dr Adam Semciw 

British Journal of Sports Medicine 

URL link to published article:  http://dx.doi.org/10.1136/bjsports-2021-104548 
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8.2 Abstract 
Objective 

Evaluate properties of outcome measures for gluteal tendinopathy. 

 

Design  

Multi-stage scoping/systematic review 

 

Data Sources 

Cochrane, PubMed, EMBASE, Scopus, Web of Science, PEDro, CINAHL, SPORTDISCUS 

were searched (December 2021) to identify measures used to evaluate gluteal tendinopathy.  

Measures were mapped to the core health domains for tendinopathy.  MEDLINE, CINAHL, 

EMBASE and PubMed were searched (December 2021) for studies evaluating measurement 

properties of gluteal tendinopathy outcome measures captured in the initial search.  Both 

reviews included studies that evaluated a treatment in participants with gluteal tendinopathy, 

diagnosed by a professional.  Consensus-based-Standards for the Selection of Health 

Instruments methodology (COSMIN) were followed – including bias assessment and synthesis 

of findings. 

 

Results 

Six studies reported on the Victorian Institute of Sport Assessment – Gluteal Tendinopathy 

(VISA-G).  One study reported on the Hip Outcome Score (HOS) –Activities of Daily Living 

(ADL) and Sport. 

 

The VISA-G had moderate-quality evidence of sufficient construct validity (known group) and 

responsiveness (pre-post intervention), low-quality evidence of sufficient reliability, 

measurement error, comprehensibility and insufficient construct validity (convergent) and very 

low-level evidence of sufficient comprehensiveness, relevance and responsiveness 

(comparison with other outcome measures). 

 

The HOS (ADL) and HOS (Sport) had very low-quality evidence for sufficient reliability and 

relevance, insufficient construct validity and comprehensiveness.  The HOS (ADL) provided 

very low-quality evidence of sufficient comprehensibility and insufficient measurement error.  
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The HOS (Sport) provided very low-level evidence of inconsistent comprehensibility and 

sufficient measurement error. 

 

Conclusion 

Rigorously validated outcome measures are lacking.  The VISA-G is the preferred option to 

capture the disability associated with gluteal tendinopathy.
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8.3 Introduction 
Gluteal tendinopathy presents as lateral hip pain that is commonly aggravated by activities such 

as ascending stairs, walking, running and lying on the side when sleeping (48).  It is the most 

common lower limb tendinopathy in patients attending general practice (6), and is particularly 

prevalent in post-menopausal women (48). 

 

Over the last decade the incidence and disabling nature of gluteal tendinopathy has been 

recognised (6, 45).  This has plausibly led to an increase in the number of intervention trials 

for gluteal tendinopathy (38, 39, 200).  The outcome of an intervention is best determined by 

using outcome measures that are feasible, reliable, valid and responsive to change (167, 172).  

To provide useful evidence for clinical practice guidelines, these outcomes should at least 

reflect the core health domains for tendinopathy:  patient overall rating, participation, pain on 

activity/loading, disability, function, physical function capacity, quality of life, psychology, 

and pain over a specified timeframe (164).  The group of outcomes that measure these domains 

are known as the core outcome set (COS) and are established through means outlined in the 

Consensus-based Standards for the selection of health Measurement Instruments (COSMIN), 

Core Outcome Measures in Effectiveness Trials (COMET) and Outcome Measures in 

Rheumatoid Arthritis Clinical Trials (OMERACT) initiatives (167).  Core outcome sets are 

needed to ensure homogeneity in selection and reporting of outcomes across clinical trials, as 

this allows pooling of data in meta-analyses – a fundamental tenet of evidence-based practice.  

Selection of outcome measures that have not been developed or validated for use in populations 

with gluteal tendinopathy, or selection of outcome measures from only a limited number of 

core health domains may bias outcome reporting and influence results, and therefore 

recommendations to clinical practice. 

  

The preliminary phase of establishing a core outcome set for gluteal tendinopathy was to 

comprehensively search the literature for outcomes used in clinical trials, to provisionally map 

these to the core health domains for tendinopathy (164) and then to evaluate the retrieved 

outcomes for their measurement properties (167, 172).  The aim of this study was to identify 

and evaluate outcome measures used in studies of gluteal tendinopathy in terms of their 

clinimetric properties (e.g. reliability and validity) and methodological quality, and then 

provide recommendations where possible. 
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8.4 Methods 
8.4.1 Study design and registration 

The proposal for the development of the core outcome set for gluteal tendinopathy was 

registered on COMET in 2019.  This systematic review was completed in accordance with the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (201) following the 

COSMIN methodology (165, 172).  The protocol for the scoping review (stage one) was 

preregistered online in December 2019 with the Research Registry (ID:  5287), the protocol 

for the systematic review (stage three) was preregistered in PROSPERO (CRD42020207452) 

in October 2020. 

 

Stage one 

8.4.2 Search strategy 

With the assistance of a librarian Cochrane, PubMed, EMBASE, Scopus, Web of Science, 

PEDro, CINAHL and SPORTDISCUS were searched (December 2021).  In order to capture 

outcome measures reported in grey literature ProQuest dissertations, Theses Global, NICE, 

OpenGrey and Google were searched.  The search strategy for the PubMed database can be 

found in Appendix O. 

 

8.4.3 Study selection 

Titles and abstracts of articles identified from all databases were uploaded into the online 

platform COVIDENCE (a systematic review screening tool).  After the removal of duplicates, 

two reviewers independently (AF and AG) screened titles and abstracts against the inclusion 

criteria.  Disagreement was referred to a third reviewer (RM) for consensus.  Full texts of the 

remaining articles were obtained and examined for inclusion independently by two reviewers 

(AF and AG).  Disagreement was referred to a third independent reviewer (RM) for consensus. 

 

8.4.4 Inclusion criteria 

• Diagnosed with gluteal tendinopathy by a health professional (with or without radiological 

confirmation) 

• Any study design on an intervention in which a treatment outcome for gluteal tendinopathy 

had been measured (e.g. papers relating to the development of condition-specific outcome 

measures, impairments or activity and participation limitations). 
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8.4.5 Exclusion criteria 

We excluded diagnostic utility papers, trial registrations, case reports and case series (n<ten), 

surgical technique papers, opinion pieces, risk factor studies, papers that only used imaging 

(e.g. MRI) parameters as outcome measures, and papers that report on trochanteric pain or 

tendon pathology associated with infective or systemic/rheumatological conditions.   

We excluded papers in languages other than English due to limited resources. 

 

8.4.6 Data extraction 

Characteristics of the study populations, definitions of the outcomes measured and the outcome 

measurement instruments used were extracted into an excel document by two independent 

reviewers (AF and AG).  Discrepancies were resolved by an independent third reviewer (RM). 

 

Stage two 

8.4.7 Suggested mapping of core health domains 

All outcome measures extracted (Part One) were mapped independently by three authors (BV, 

AF, RM) to the nine core health domains of tendinopathy (Appendix O) (164).  If an item could 

not be mapped to a specific domain the item was labelled – “could not be mapped”.  

Discrepancies were discussed by all authors until a consensus was established. 

 

Stage three 

8.4.8 Search strategy 

A search was performed to identify all studies that reported on the measurement properties of 

outcome measures in patients with gluteal tendinopathy identified in part 1, from inception 

until December 2021 in MEDLINE, CINAHL, EMBASE and PUBMED.  In PubMed, a 

validated search filter for studies on measurement properties was used (Appendix P).  In 

MEDLINE, EMBASE and CINAHL we used search filters recommended by COSMIN (see 

https://www.cosmin.nl). 

 

8.4.9 Study selection 

Titles and abstracts of articles identified from databases were uploaded into COVIDENCE.  

After removal of duplicates, two independent reviewers screened titles and abstracts against 

inclusion criteria (AN and TS).  Any disagreement was referred to an independent third 

reviewer for consensus (AF).  Two independent reviewers (AN and TS) screened full-text 
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versions for all remaining studies, with disagreements referred to a third independent reviewer 

(AF) for consensus.  To ensure all relevant articles were included, citation tracking (PubMed/ 

Google scholar) and reference checking of included studies was performed. 

 

8.4.10 Inclusion criteria: 

Studies had to include participants of at least 18 years of age who were clinically diagnosed 

with gluteal tendinopathy by a healthcare professional (with or without radiological 

confirmation).  The following synonyms for gluteal tendinopathy were also considered:  greater 

trochanteric pain syndrome, gluteus medius/minimus tendinopathy, greater trochanteric 

bursitis.  Studies must have included clinimetric assessment of one or more outcome measures 

identified in the scoping review in part 1, that could be mapped to the core health domains of 

tendinopathy.  By definition, these studies were to be of gluteal tendinopathy. 

 

8.4.11 Exclusion criteria: 

Narrative reviews, commentaries, editorials, conference proceedings, conference 

posters/abstracts, clinical studies (i.e. controlled trials, cohort studies, case-control studies or 

case studies), studies in languages other than English and animal and in vitro studies were 

excluded.  Studies that included participants who had (a) congenital or acquired neurological 

or inflammatory disorders and (b) other hip conditions (e.g. referred pain, fractures, hip 

replacements) were also excluded. 

 

8.4.12 Type of outcomes 

Content validity, structural validity, internal consistency, reliability, measurement error, 

construct validity, cross-cultural validity, responsiveness, interpretability and feasibility were 

evaluated. 

 

8.4.13 Deviations from protocol 

The focus of this review was refined to only include studies of participants who had gluteal 

tendinopathy – this deviated from a broader musculoskeletal hip pain inclusion criterion in our 

protocol.  The original intent was to ensure no studies were missed due to ambiguities in 

nomenclature for gluteal tendinopathy.  After completing the search, it became apparent that 

the number of articles on hip pain broadly focused on other conditions of the hip, and were 

thereby not relevant, and would be impractical to review in a timely manner with an appropriate 



   

 

165 

 

degree of fidelity.  A random selection of these papers (20%) revealed no sub-groups of gluteal 

tendinopathy within papers on hip pain – which conferred a level of confidence in restricting 

our clinimetric evaluation to those studies of gluteal tendinopathy. 

 

8.4.14 Data extraction 

Two independent authors (AN and TS) extracted information on the characteristics of the study 

populations and all data on measurement properties into an Excel spreadsheet.  Any 

discrepancies in extraction were resolved by an independent third reviewer (AS).  In cases of 

missing data, or to clarify information, authors were contacted.  We also extracted all data in 

studies on interpretability and feasibility. 

 

8.4.15 Methodological quality of included studies 

The methodological quality of each study for each measurement property was assessed 

independently by two reviewers (AN and RM) using the COSMIN Risk of Bias Checklist 

(178).  In this checklist each measurement property is rated on a 4-item checklist as either:  

very good, adequate, doubtful or of inadequate quality (172).  A third independent reviewer 

(AS) was invited to settle any conflicts.  The ‘worst score counts’ approach was applied to all 

items regarding a specific measurement property to derive a final rating (e.g. if for internal 

consistency one item in a box is rated as inadequate, the overall methodological quality of that 

study for that measurement property will be rated as inadequate) (172, 178).  As per the 

COSMIN guidelines, criterion validity was not evaluated due to the lack of an established gold 

standard measurement tool for gluteal tendinopathy (172), with the exception of strength 

capacity, where isokinetic dynamometry was considered to be the gold standard (202). 

 

8.4.16 Data analysis 

Results from all outcome measure development studies and any additional studies on content 

validity were individually rated against the 10 established criteria for good content validity by 

two independent reviewers (AN & RM), with a third independent reviewer (AS) invited to 

resolve any disagreement (179).  Each of the criteria could be scored as positive (+), negative 

(-), or indeterminate (?).  The same criteria were also scored based on the content of the 

outcome measure itself (reviewer ratings).  An overall sufficient (+), insufficient (-), or 

inconsistent (±) score was provided for relevance, comprehensiveness, and comprehensibility 

of each outcome measure, by jointly assessing all the results and reviewer ratings on the same 
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outcome measure (172, 179).  If all studies indicated a “sufficient,” “insufficient,” or 

“indeterminate” rating for a specific measurement property, the overall rating of this 

measurement property was rated accordingly.  If there were inconsistencies between studies, 

explanations were explored (e.g. differences in methodologic quality).  The overall rating was 

scored indeterminate if insufficient information was available. 

 

The results for all other measures were rated against the updated criteria for good measurement 

properties, by two independent reviewers (AN & RM), with a third independent reviewer (AS) 

invited to resolve any disagreement (172, 179).  Each criterion could be scored as positive (+), 

negative (-), or indeterminate (?) (178).  Pre-formulated hypotheses were used in the analysis 

of construct validity (decided by consensus) on top of the proposed and specified COSMIN 

criteria (Table 8.1). 

 

8.4.17 Quality of the body of evidence 

The Grading of Recommendations Assessment Development Evaluation (GRADE) were used 

to determine the confidence in the body of evidence.  Quality of evidence was rated, as ‘‘high’’, 

‘‘moderate’’, ‘‘low’’, or ‘‘very low’’, by considering study quality (risk of bias), consistency 

of results across studies, and reviewer ratings (content validity only) (165, 172).  All studies 

started at high-quality evidence and could be rated down by up to three levels: 

Risk of bias (content validity) – downgraded one level (serious) if the available content validity 

studies were of doubtful quality, two levels (very serious) if there were no content validity 

studies (or only of inadequate quality) and the development study was of doubtful quality and 

three levels (extremely serious) if there were no content validity studies (or only of inadequate 

quality) and the outcome measure development study was of inadequate quality (172).   

 

Risk of bias (all other measurement properties) - downgraded one level (serious) if there were 

multiple studies of doubtful quality or only one study of adequate quality, two levels (very 

serious) if there are multiple studies of inadequate quality or one study of doubtful quality, or 

three levels (extremely serious) if there was only one study of inadequate quality (172).   

and up to two levels for: 

• Inconsistency - serious variation between results (e.g. measurement properties rated as 

sufficient and insufficient in different studies (172) 
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Table 8.1 Quality criteria for evaluated measurement properties 
Measurement 
property 

Definition Ratin
g 

Criteria 

Content validity The degree to which the content of the VISA-G, HOS-Brazil 
(ADL) or (Sport) subscales are an adequate reflection of the 
construct to be measured (e.g. reflect the disability caused by 
GT).  In terms of: 
i) Relevance - all items are relevant for the construct of 

interest within a GT population and context of use 
ii) Comprehensiveness - no key aspects of the construct should 

be missing 
iii) Comprehensibility - the items should be understood by 

patients with GT as intended 

+ Relevance rating is +, comprehensiveness rating is +, 
comprehensibility rating is + 

- Relevance rating -, comprehensiveness rating is -, 
comprehensibility rating is - 

±  At least one rating is + and at least one rating is –  

Internal consistency Interrelatedness of items within the VISA-G, HOS-Brazil 
(ADL) or (Sport) subscales 

+ At least low evidence for sufficient structural validity AND 
Cronbach’s alpha(s) ≥ 0.7 for each unidimensional scale or 
subscale. 
Weighted mean Cronbach's alpha (95% CI)  
 

? Criteria for “at least low evidence for sufficient structural 
validity” not met 

- At least low evidence for sufficient structural validity AND 
Cronbach’s alpha(s) < 0.70 for each unidimensional scale or 
subscale 

Test-retest reliability Proportion of total variance in the measurements which is 
because of “true” differences among patients” in the VISA-G, 
HOS-Brazil (ADL) or (Sport) subscales 

+ ICC or weighted Kappa ≥ 0.7 
? ICC or weighted Kappa not reported 
- ICC or weighted Kappa < 0.70 

Measurement error Systematic and random error of a patient's score that is not 
attributed to true changes in the construct to be measured (e.g. 
disability for VISA-G, HOS-Brazil ADL and Sport subscales) 

+ SDC or LoA < MIC 
? MIC not defined 
- SDC or LoA > MIC 

Structural validity Degree to which the scores of the VISA-G, HOS-Brazil (ADL) 
or (Sport) subscales are an adequate reflection of the 
dimensionality of the construct to be measured 

+ CTT: 
CFA:  CFI or TLI or comparable measure >0.95 OR RMSEA 
<0.06 OR SRMR <0.082 
IRT/Rasch: 
No violation of unidimensionality:  CFI or TLI or comparable 
measure >0.95 OR RMSEA <0.06 OR SRMR <0.08 
AND 
no violation of local independence:  residual correlations among 
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the items after controlling for the dominant factor < 
0.20 OR Q3's < 0.37 
AND 
no violation of monotonicity:  adequate looking graphs OR item 
scalability >0.30 
AND  
adequate model fit:  IRT:  χ2 >0.01 
Rasch:  infit and outfit mean squares ≥ 0.5 and ≤ 1.5 OR Z 
standardized values > -2 and <2 

? CTT:  Not all information for ‘+’ reported IRT/Rasch:  Model fit 
not reported 

- Criteria for ‘+’ not met 
Cross-cultural 
validity\measurement 
invariance 

Degree to which performance of items on a translated version 
of the VISA-G, HOS-Brazil (ADL) or (Sport) subscales are an 
adequate reflection of the performance of the items of their 
respective original versions (e.g. original English version of 
the VISA-G) 

+ No important differences found between group factors (such as 
age, gender, language) in multiple group factor analysis OR no 
important DIF for group factors (McFadden’s R2 < 0.02) 

? No multiple group factor analysis OR DIF analysis performed 
- Important differences between group factors OR DIF was found 

Hypotheses testing for 
construct validity 

Degree to which the scores of the VISA-G, HOS-Brazil (ADL) 
and (Sport) subscales were consistent with hypotheses based 
on the assumption that each PROM validly measures the 
construct to be measured (e.g. being physical properties, more 
so than mental or emotional properties) 

+ We proposed the following hypotheses: 
i. Strong correlations would be found with instruments 

measuring similar constructs (≥ 0.50) 
ii. Correlations with instruments measuring related, but 

dissimilar constructs would be lower (0.3-0.5) 
iii. Correlations with instruments measuring unrelated 

constructs to be <0.3.   
The construct validity was considered sufficient if at least 75% of 
our hypotheses are confirmed by analyses. 

? No hypothesis defined by the review team 
- The result is not in accordance with the hypothesis 

Responsiveness Ability of the VISA-G, HOS-Brazil (ADL) or (Sport) to detect 
change over time 

+ The result is in accordance with the hypothesis OR AUC ≥ 0.7 
? No hypothesis defined (by the review team) 
- The result is not in accordance with the hypothesis OR AUC < 0.7 

Interpretability Distribution of scores in the study population, percentage of 
missing items and percentage of missing total scores, floor and 
ceiling effects, scores and change scores available for relevant 
(sub)groups, minimal important change (MIC) or minimal 
important difference, information on response shift 

Narrative synthesis 
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Feasibility Patient’s comprehensibility, clinician’s comprehensibility, type 
and ease of administration, length of the instrument, 
completion time (minutes), patient’s required mental and 
physical ability level, ease of standardisation, ease of score 
calculation, copyright, cost of instrument, required equipment, 
availability in different setting, regulatory agency’s 
requirement for approval 

Narrative synthesis 

+ = measurement property is sufficient, - = measurement property is insufficient, ? = measurement property is indeterminate 
AUC = area under the curve, CFA = confirmatory factor analysis, CFI = comparative fit index, CTT = classical test theory, DIF = differential item functioning, HOS-
Brazil (ADL) = Hip Outcome Score-Brazil (Activities of Daily Living), HOS-Brazil (Sport) = Hip Outcome Score-Brazil (Sport), ICC = intraclass correlation 
coefficient, IRT = item response theory, GT = gluteal tendinopathy, LoA = limits of agreement, MIC = minimal important change, PROM = patient-reported outcome 
measure, R2 = measure of model fit, RMSEA = root mean square error of approximation, SDC = smallest detectable change, SRMR = standardised root mean residuals, 
TLI = Tucker-Lewis index, VISA-G = Victorian Institute of Sport Assessment - Gluteal Tendinopathy 
Table adapted from the Consensus-based Standards for the selection of health Measurement Instruments manual for systematic reviews of PROMs (172) 
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• Imprecision - rated down one level if pooled sample was <100 and two levels if <50.  

Imprecision was not considered when assessing content validity (172). 

• Indirectness (e.g. if studies included in the review were partly performed in participants 

with another condition (172). 

 

We will consider if different language versions of questionnaires should be treated separately 

or as a body of evidence (203).  We will consider them as a body of evidence if questionnaires 

are sufficiently similar (number of items, response options) and results and are consistent 

between versions (no evidence to suggest differential item functioning).  As a secondary 

analysis we have reported findings considering language versions separately (Appendix Q). 

 

8.4.18 Formulating recommendations 

Recommendations were based on the COSMIN guidelines:  i) if an outcome measure had 

evidence for sufficient content validity (any level) and at least low-quality evidence for 

sufficient internal consistency it could be recommended for use; ii) if there was high-quality 

evidence for an insufficient measurement property the outcome measure it could not be 

recommended for use (172).  If an outcome measure did not fit into i) or ii) the outcome with 

the best evidence for content validity is provisionally recommended (until further evidence is 

provided) (172). 

 

8.5 Results 
8.5.1 Outcome measures used in gluteal tendinopathy (Stage One) 

We identified 8414 articles, of which 3029 were duplicates (Figure 8.1a).  After title and 

abstract screening full texts (n=315) 123 studies met inclusion criteria.  Fifty-seven outcome 

measures were mapped to one of the nine core health domains (Appendix O).  The domain 

disability was the most common category to which outcome measures were mapped (26%), 

followed by quality of life (11%) and patient rating of condition (9%) (Appendix R).  Many 

outcome measures identified could not be mapped to any of the core health domains (36%), 

including biomechanical studies or pain ratings of a condition that did not relate to a specific 

activity (Appendix R).
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Figure 8.1 Prisma flow diagram 
Figure (a) shows the process taken to identify all articles examining outcome measures in patients with gluteal 

tendinopathy.  Figure (b) shows the process taken to identify all articles evaluating measurement properties in 

patients with gluteal tendinopathy. 

GT = gluteal tendinopathy 

(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1a. PRISMA flow diagram (part 1) - to identify all articles examining outcome measures in patients with gluteal 
tendinopathy 
Figure 1b. PRISMA flow diagram (part 2) – to identify all articles evaluating clinimetric properties in patients with 
gluteal tendinopathy 
GT = gluteal tendinopathy 
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• Population (n = 29) 
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• No data (4) 
• Outcomes not relevant (7) 
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8.5.2 Study selection measurement properties (Stage 2) 

We identified 17331 studies in our search, of which 6857 were duplicates (Figure 8.1b).  After 

title and abstract screening full texts of 83 articles were retrieved, of which seven met inclusion 

criteria. 

 

8.5.3 Study characteristics 

Two outcome measures were identified:  the Victorian Institute of Sport Assessment – Gluteal 

Tendinopathy (VISA-G) and the Hip Outcome Score-Brazil (HOS-Brazil) (Table 8.2).  There 

were six studies on the VISA-G (109, 204-208).  One study described the development and 

validation of the VISA-G (109).  Four studies translated the VISA-G into other languages 

(Danish, French, Italian and Brazilian Portuguese) (204, 206-208) and reported the 

measurement properties, and one additional study examined the responsiveness of the VISA-

G (205).  The studies on the VISA-G included a total of 430 patients with gluteal tendinopathy.  

Of these, 167 patients took part in the original validation of the VISA-G (109).  The mean age 

of the participants in included VISA-G studies varied from 53 (median) to 66 years for patients 

with gluteal tendinopathy and 50 to 57 years for asymptomatic individuals.  One study reported 

on measurement properties of the HOS-Brazil Activities of Daily Living (ADL) and Sport 

subscales, which included 70 participants, of which 44 had gluteal tendinopathy (26 had 

femoroacetabular impingement) and had a mean age of 43 (209). 

 

8.5.4 Content validity 

The VISA-G was developed for patients with gluteal tendinopathy and featured interviews of 

patients to assist with concept elicitation, and pilot tests for question design and 

comprehensibility (109).  It was unclear if patients were asked about the comprehensiveness 

of the final version (109).  The methodological quality of the original study was doubtful (109).  

Reviewer ratings were sufficient for all items on relevance, comprehensiveness and 

comprehensibility of the VISA-G.  The Danish, French and Italian versions reported on the 

comprehensibility of the tool but did not provide additional evidence on comprehensiveness or 

relevance (204, 206, 207).  All were of doubtful quality (204, 206, 207).  Overall, there was 

low-quality evidence that content validity was sufficient for comprehensibility, and very low-

quality evidence that the comprehensiveness and relevance were sufficient (Table 8.3). 
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Table 8.2 Characteristics of included studies 

Source Country, 
Language 

N (females), 
GT, 
control/other 

PROM 
tested 

Mean 
age 
(years) 

Recruited 
from 

Inclusion criteria Clinimetric properties 

1 2 3 4 5 6 7 8 9 10 11 

Beaudart 
(2020) 

Liege, 
Belgium 
and France, 
French 

106(65), GT:  
52, 
asymptomatic:  
54 

VISA-G.F 53 
(median 
age) 

Community Medical doctor confirmed 
GT (history, clinical 
examination and 
echography) 

   ✓  ✓ ✓ ✓  ✓ ✓ 

Ebert (2019)  Australia, 
English 

56(52), GT:56 VISA-G 65.8 Orthopaedic 
outpatient 
clinic 

Symptomatic (≥ 6 
months) partial or full 
thickness tears of gluteus 
minimus, along with the 
anterior portion of gluteus 
medius, diagnosed via 
MRI.  All patients had 
failed non-operative 
treatment including 
corticosteroid injections 
and physical therapy 

        ✓ ✓ ✓ 

Fearon 
(2015) 

Regional 
and urban 
South 
Eastern 
Australia, 
English 

Item generation:  
42, NR 
Pilot testing:  
73, NR 
Clinimetric 
evaluation:  83 
(71), GT:  
52(47), 
asymptomatic:  
31 (24) 

VISA-G GT:  
58.9 
(13.64 
SD) 
asympto
matic:  
57.4 
(SD 
5.59)1 

Community Item generation phase:  
consensus between 2 
experienced clinicians as 
having trochanteric 
bursitis and/or GT 
Subsequent stage:  history 
of lateral hip pain + pain 
on palpation of greater 
trochanter, and one or 
both of lateral hip pain 
with lying on the 
ipsilateral side, during 
weight bearing activities 
or sitting 

✓ ✓ ✓ ✓  ✓ ✓ ✓  ✓ ✓ 

Jorgensen 
(2020)  

Aalborg 
(Denmark), 
Danish 

107(88), GT:  
49 (47), 
asymptomatic:  
58 (41) 

VISA-
G.DK 

GT:  56, 
asympto
matic:  
50 

Community Hip pain in weight-
bearing, inability to lie on 
affected side 

   ✓  ✓ ✓   ✓ ✓ 
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Minetto 
(2020) 

Italy, Italian 76(58), GT:  38 
(29), 
asymptomatic:  
38 (29) 

VISA-G.I GT:  
64.5, 
asympto
matic:  
56.5 

NR Lateral hip pain 
aggravated with activity 
and side lying position for 
> 3 months + clinical 
diagnosis of GT by 
medical doctor + 
confirmed by imaging 
(US) 

     ✓ ✓ ✓  ✓ ✓ 

Paiva 
(2021) 

Brazil, 
Portuguese 

68(64), GT:68 VISA-
G.BR 

57.8 Community 
private 
practice 

Between 18 and 75 years 
of age, pain in lateral 
region of hip, tenderness 
peri-trochanteric region, 
MRI showing gluteus 
medius and/or minimus 
tendinopathy 

   ✓ ✓ ✓  ✓ ✓ ✓ ✓ 

Costa 
(2018) 

Brazil, 
Portuguese 

70(46), GT:  44, 
FAI:  26 

HOS-
Brazil 
(ADL) 
and 
(Sport) 

42.92 
(range 
19-70) 

Orthopaedic 
outpatient 
clinic 

Literate and physically 
active with hip pain (FAI 
or GT as confirmed by 
radiograph, tomography, 
or MRI) 

  ✓ ✓  ✓ ✓ ✓  ✓ ✓ 

ADL = activities of daily living, FAI = femoroacetabular impingement, GT = gluteal tendinopathy, HOS = Hip Outcome Score, MRI = magnetic resonance imaging, US = 
ultrasound, VISA-G = Victorian Institute of Sport Assessment - Gluteal Tendinopathy, VISA-G.BR = Victorian Institute of Sport Assessment - Gluteal Tendinopathy, VISA-G.DK = 
Victorian Institute of Sport – Gluteal Tendinopathy Danish, VISA-G.F = Victorian Institute of Sport – Gluteal Tendinopathy France, VISA-G.I = Victorian Institute of Sport 
Assessment – Gluteal Tendinopathy Italian 
1 Data based on mean age for clinimetric testing only.  No data reported on item generation or pilot testing. 
2 Data not reported on FAI and gluteal tendinopathy patients separately 
Studies received a ✓ if any data was reported on either interpretability of feasibility of the outcome measure 
1 = PROM development, 2 = Content validity, 3 = Structural validity, 4 = Internal consistency, 5 = Cross-cultural validity\measurement invariance, 6 = Reliability, 7 = Measurement 
error, 8 = Hypotheses testing for construct validity, 9 = Responsiveness, 10 = Interpretability, 11 = Feasibility 
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Table 8.3 Summary of findings 
Questionnaire ROB Inconsistency Imprecision Indirectness QUALITY OF 

EVIDENCE (High, 
moderate, low, very 

low) 

OVERALL 
RATING 

+ / - / ? 

VISA-G 

Content validity - relevance 
Extremely 

serious No NA No Very Low + 

Content validity - 
comprehensiveness 

Extremely 
serious No NA No Very Low + 

Content validity - comprehensibility Serious No NA Serious3 Low + 

Structural validity Very serious NA1 Serious2 No ? ? 

Internal consistency Serious No No Serious3 ? ? 

Cross-cultural validity NA NA NA NA ? ? 

Reliability Serious No No Serious3 Low + 

Measurement error Serious No No Serious3 Low + 
Construct validity (comparison with 
outcome measures) No Serious No Serious3 Low - 
Construct validity (known group) No No No Serious3 Moderate + 
Responsiveness (before and after 
intervention) No No No Serious,4 Moderate + 
Responsiveness (comparison with 
other outcome measures) Serious NA1 Serious2 Serious4 Very Low + 
HOS-Brazil (ADL) 

Content validity - relevance 
Extremely 

serious No NA Serious4 Very Low + 
Content validity - 
comprehensiveness 

Extremely 
serious No NA Serious4 Very Low - 

Content validity - 
comprehensibility 

Extremely 
serious No NA Serious4 Very Low + 

Structural validity NA NA NA NA ? ? 

Internal consistency Very serious No Serious2 Serious4 ? ? 
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Cross-cultural validity NA NA NA NA ? ? 

Measurement error Serious No Serious2 Serious4 Very Low - 
Reliability (test-retest) Serious No Serious2 Serious4 Very Low + 
Construct validity (comparison 
with other outcome measures) Serious No Serious2 Serious4 Very Low - 

Responsiveness NA NA NA NA ? ? 
HOS-Brazil (Sport) 

Content validity - relevance 
Extremely 

serious No NA Serious4 Very Low + 
Content validity - 
comprehensiveness 

Extremely 
serious No NA Serious4 Very Low - 

Content validity - 
comprehensibility 

Extremely 
serious No NA Serious4 Very Low +/- 

Structural validity NA NA NA NA ? ? 

Internal consistency Very serious No Serious2 Serious4 ? ? 
Cross-cultural validity NA NA NA NA ? ? 

Measurement error Serious No Serious2 Serious4 Very Low + 
Reliability (test-retest) Serious No Serious2 Serious4 Very Low + 
Construct validity (hypothesis 
testing) Serious No Serious2 Serious4 Very Low - 

Responsiveness NA NA NA NA ? ? 
Quality level:   

• High –very confident that the true measurement property lies close to that of the estimate of the measurement property 
• Moderate –moderately confident in the measurement property estimate:  the true measurement property is likely to be close to the estimate of the 

measurement property, but there is a possibility that it is substantially different 
• Low – confidence in the measurement property estimate is limited:  the true measurement property may be substantially different from the estimate of the 

measurement property 
• Very low - very little confidence in the measurement property estimate:  the true measurement property is likely to be substantially different from the 

estimate of the measurement property 
• NA = no information available 

Overall rating:   
• + = sufficient, - = insufficient, +/- = inconsistent, ? = indeterminate 

HOS-Brazil (ADL) = Hip Outcome Score (activities of daily living), NA = not applicable, VISA-G = Victorian Institute of Sport Assessment – Gluteal Tendinopathy 
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1Inconsistency could not be evaluated because there was only one study available 
2Imprecision downgraded due to sample size 

3Indirectness downgraded due to pooling of multiple language versions of the VISA-G 
4Indirectness downgraded due to varied population 
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Table 8.4 Measurement properties 
PROM, 
ref (year) 

Structural validity Internal consistency Cross-cultural 
validity/measurement 
invariance 

Reliability (test-retest) Measurement error Hypotheses testing for 
construct validity 

Responsiveness 

n Meth 
qual 

Rating n Meth 
qual 

Result 
(rating) 

n Meth 
qual 

Result 
(rating) 

n Meth 
qual 

Result 
(rating) 

n Meth 
qual 

Result 
(rating) 

n Meth 
qual 

Result 
(rating) 

n Meth 
qual 

Result 
(rating) 

VISA-G.F, 
Beaudart 
(2020) 

NT  NT NT 52  D 0.81 (+) NT NT NT 106
1 

I 0.99 (+) 52 I SDC:  
4.55 (+) 

106 A4 
V5 

Results in 
line with 
5(5+) hypo4 
Results not in 
line with 3 
hypo (3-)4 
Results in 
line with 1 
hypo (+1)5 

NT NT NT 

VISA-G, 
Ebert 
(2019)  

NT  NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT 56 V6 
A7 

AUC 
using ≥4 
GRC):  
0.70 
(95% CI 
0.56-
0.81)6 
Results 
in line 
with 2 
(2+) 
hypo7 

VISA-G, 
Fearon 
(2015) 

52 D ? 52 D 0.52 (-) NT NT NT 26 D 0.83 (+) 26 D SDC:  
5.21 (+) 

83 A4 
V5 

Results not in 
line with 2(2-
) hypo4 
Results in 
line with 
1(+1) hypo5 

NT NT NT 

VISA-
G.DK, 
Jorgensen 
(2020) 

NT  NT NT 49 D 0.98 (+) NT NT NT 49 D 0.96 (+) 107
2 

D SDC:  
3.17 (+) 

NT NT NT NT NT NT 

VISA-G.I, 
Minetto 
(2020) 

NT  NT NT 38 D 0.79 (+) NT NT NT 38 D 0.91 (+) 38 D SDC:  
11.40 
(+) 
 

76 A4, 5 Results not in 
line with 1(-
1) hypo4 
Results in 
line with 
1(+1) hypo5 

NT NT NT 

VISA-
G.BR 
Paiva 
(2021)  
 

NT NT NT 68 D 0.65 (-)  
 

NT NT NT 68 D 0.91 (+)  
 

68 D SDC: 
11.60 
(+) 

68 A4 Results not in 
line with 1(-
1) hypo4 

68 I ES = 
0.196 

HOS-
Brazil 
ADL, 

NT NT NT 70 D 0.95 (+) NT NT NT 70 D 0.99 (+) 70 D SDC:  
4.71 (-) 

70 A4 Results in 
line with 
2(2+) hypo4 

NT NT NT 
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Costa 
(2019)3 

Results not in 
line with 1(-
1) hypo4 

HOS-
Brazil 
Sport, 
Costa 
(2019)3 

NT NT NT 70 D 0.92 (+) NT NT NT 70 D 0.99 (+) 70 D SDC:  
5.27 (+) 

70 A4 Results in 
line with 
2(+2) hypo5 
Results not in 
line with 1(-
1)  hypo5 

NT NT NT 

AUC = area under curve, CI = confidence interval, ES = effect size, GRC = global rating of change, hypo = hypothesis, meth qual = methodological quality (V = very good, A = adequate, D = doubtful, I = inadequate), n = sample 
size, NT = measure property not tested in study, ref = reference, VISA-G = Victorian Institute of Sport Assessment - Gluteal Tendinopathy, VISA-G.BR = Victorian Institute of Sport Assessment - Gluteal Tendinopathy, VISA-G.DK = 
Victorian Institute of Sport – Gluteal Tendinopathy Danish, VISA-G.F = Victorian Institute of Sport – Gluteal Tendinopathy France, VISA-G.I = Victorian Institute of Sport Assessment – Gluteal Tendinopathy Italian 
Result rating (against updated criteria for good measurement properties):  + = sufficient, - = insufficient, ? = indeterminate 
Rating of measurement error reported as smallest detectable change (SDC) 
1Reliability value calculated included symptomatic (n =52) and asymptomatic individuals (n =54) 
2Measurement error value calculated included symptomatic (n=49) and asymptomatic individuals (n=58) 
3 Part of cohort had femoroacetabular impingement (n =26) 
4Construct validity:  comparison with other outcome measures 
5Construct validity:  known group validity 
6Responsiveness:  before and after an intervention 
7Responsiveness:  comparison with other outcome measures 
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The HOS (Sport and ADL subscales) was originally developed for patients with acetabular 

labral tears (196).  HOS (ADL) provided very low-quality evidence of sufficient relevance and 

comprehensibility, and insufficient comprehensiveness.  The HOS (Sport) provided very low-

level evidence of sufficient relevance, inconsistent comprehensibility and insufficient 

comprehensiveness. 

 

8.5.5 Structural validity 

A single study of doubtful quality reported on the structural validity of the VISA-G (Table 8.4) 

(109).  The VISA-G is stated to measure the degree of disability caused by gluteal 

tendinopathy, which is calculated using a total score (109).  This infers that VISA-G measures 

one construct (disability) (109).  In the development paper, however, it suggests that the 

questionnaire examines more than one domain (disability and activity level) (109), and hence 

would not conform with uni-dimensionality (172).  While factor analysis was performed in the 

development study there was insufficient data to rate the structural validity of the VISA-G, and 

it was therefore rated indeterminate.  The structural validity of the HOS-Brazil (ADL and 

Sport) subscales was not investigated and was rated indeterminate (Table 8.3). 

 

8.5.6 Internal consistency 

The internal consistency of the VISA-G and the HOS-Brazil (ADL and Sport) was rated 

indeterminate as COSMIN criteria for at least low-level evidence for sufficient structural 

validity was not met. 

 

8.5.7 Cross-cultural validity/measurement invariance 

None of the translations of the VISA-G (204, 206-208) or HOS-Brazil (ADL) or (Sport) 

subscales(209) underwent cross-cultural validation, which requires the assessment of 

measurement variance across different populations (172).  Subsequently, the cross-cultural 

validity of the Danish, French, Italian and Brazilian Portuguese versions of the VISA-G and 

the HOS-Brazil (Sport and ADL) was rated indeterminate. 

 

8.5.8 Test-retest reliability 

Test-retest reliability was reported in the VISA-G, in four studies of doubtful quality (109, 204, 

206, 208) and one study of inadequate quality (207).  The intraclass correlation coefficient of 

the VISA-G varied from 0.83-0.99 (Table 8.3).  Overall, there was low-quality evidence of 
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sufficient test-retest reliability of the VISA-G, with the evidence downgraded one level for risk 

of bias and indirectness (different language versions). 

 

The test-retest reliability was reported in a single study and found to be 0.99 (95% CI 0.99 to 

1.00) for the HOS-Brazil(ADL) and 0.99 (95% CI 0.99 to 1.00) for the HOS-Brazil(Sport) 

(209).  The HOS-Brazil subscales (ADL and Sport) were rated down due to indirectness, as the 

study included patients without gluteal tendinopathy (37% had femoroacetabular 

impingement), and one level for both risk of bias and imprecision (n <100) (209).  Overall, 

there was very low-quality evidence of sufficient test-retest reliability of the HOS-Brazil 

(ADL) and the HOS-Brazil (Sport) (Table 8.4). 

 

8.5.9 Measurement error 

The smallest detectable change was reported in four studies of doubtful quality (109, 204, 206, 

208) and one of inadequate quality (207) and varied from 3.17-11.6.  One study reported the 

minimal important change in people 12 months after gluteal surgery using the VISA-G 

questionnaire (205).  Using a global rating of change of ≥ 4 (i.e. moderately better, on an 11-

point scale where -5 indicated very much worse and +5 completely recovered) as an anchor, 

the minimal important change was 29/100 (205).  Using the global rating of change of ≥3 as 

an anchor (somewhat better at 12 months post gluteal tendon surgery), the minimal important 

change was 22/100 (205).  Overall, there was low-quality evidence of sufficient measurement 

error of the VISA-G, with the evidence downgraded one level for both risk of bias and 

indirectness (different language versions). 

 

One study reported the minimal detectable change of the HOS-Brazil (ADL) and HOS-Brazil 

(Sport), which were 4.71 and 5.27 respectively (Table 8.3) (209).  The minimal important 

change of the HOS-Brazil (ADL) and (Sport) in patients with gluteal tendinopathy was 4.6 and 

5.5 respectively (209).  Overall, there was very low-quality evidence that the measurement 

error of the HOS-Brazil (ADL) was insufficient and very low-level quality evidence that the 

measurement error in the HOS-Brazil (Sport) was sufficient. 

 

8.5.10 Hypothesis testing for construct validity 

Comparison of the VISA-G with other outcome measures was assessed in four studies of 

adequate quality (109, 206-208).  When the results were summarised five results were found 
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to be in line with the hypothesis and seven results were not in line with the hypothesis 

(Appendix S).  Overall, there was low-quality evidence of insufficient construct validity 

(comparison with other measures) (Table 8.3).  Two very good (109, 207) and one adequate 

quality study (206) assessed known group validity of the VISA-G by comparing the results of 

the VISA-G between asymptomatic people and those with gluteal tendinopathy.  When results 

were summarised three (out of three) results were found to be in line with the hypothesis and 

overall provided moderate-quality evidence of sufficient construct validity (known group). 

 

Comparison of the HOS-Brazil (ADL and Sport) with other outcome measures was assessed 

in one study of adequate quality (209).  In the HOS-Brazil (ADL) two results were found to be 

in line with the hypothesis and one result was not in line with the hypothesis (Appendix S) 

(209).  Overall, there was very low-quality evidence of insufficient construct validity 

(convergent).  In the HOS-Brazil (Sport) two results were found to be in line with the 

hypothesis and one result was not in line with the hypothesis (Appendix S) (209).  Overall, 

there was very low-quality evidence of insufficient construct validity (convergent). 

 

8.5.11 Responsiveness 

Responsiveness was reported in two studies on the VISA-G (205, 208).  One study of very 

good quality reported the responsiveness of VISA-G pre and post gluteal tendon surgery (hip 

abductor tendon repair) (205).  In this surgical study, patients included had symptomatic 

(minimum six months) partial or full-thickness tears of gluteus minimus and the anterior 

portion of gluteus medius and had failed non-surgical management (205).  A second study of 

inadequate quality reported on the responsiveness of the VISA-G by testing before and after 

an uncontrolled treatment for 30 days (208).  Overall, there was moderate-quality evidence of 

sufficient responsiveness (before and after an intervention).  One study of adequate-quality 

provided very low-quality evidence of sufficient responsiveness from the comparison of the 

VISA-G with other outcome measures (Harris Hip Score, modified Harris Hip Score and 

Oxford Hip Score) (205).  The evidence was downgraded for risk of bias, imprecision (sample 

size) and indirectness (varied population) (205).  There were no studies evaluating the 

responsiveness of the HOS-Brazil subscales in patients with gluteal tendinopathy. 
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8.5.12 Interpretability and feasibility 

The results for interpretability and feasibility can be found in Appendix T and U respectively.  

The mean baseline score for VISA-G ranged from 43 (205) to 63/100 (204).  No floor or ceiling 

effects were found in the VISA-G (109) or the Brazilian Portuguese (208), French (207) or 

Danish (204) language versions.  One study reported floor effects were present in items two 

and seven and ceiling effects were present in items two and six of the Italian version of the 

VISA-G (206).   

 

A single study reported on the interpretability of the HOS-Brazil (209).  The range of baseline 

scores in this study for the HOS-Brazil (ADL) varied 15.8-65.1 and the HOS-Brazil (Sport) 

from 2.8-97.2 (209).  The questionnaire did not demonstrate floor or ceiling effects (209). 

 

8.6 Discussion 
The aim was to evaluate the clinometric properties of outcome measures that have been 

reported for use in people with gluteal tendinopathy.  Clinimetric properties were reported for 

the VISA-G and the HOS-Brazil (ADL and Sport subscales), both of which lie within a single 

core health domain (disability).  When evaluated as a body of evidence or individually 

(Appendix Q) – and consistent with the primary findings, there was insufficient evidence to 

recommend any outcome measure.  Future research must investigate clinimetric properties of 

outcome measures that report on other core health domains or develop new outcome measures, 

which encompass multiple or all core health domains.  In the meantime, the VISA-G may be 

used to assess the disability associated with gluteal tendinopathy, as they appear better suited 

from the available evidence. 

 

An outcome measure must cover all key concepts of the construct it is designed to measure for 

the condition it is used (comprehensiveness) (179).  Most patient-reported outcomes used to 

study gluteal tendinopathy were developed and validated for intra-articular hip conditions, such 

as the Harris Hip Scale and HOS (ADL and Sport) (196).  Results from this study demonstrated 

that the HOS(ADL and Sport) miss key concepts for patients with gluteal tendinopathy, 

including activities such as lying on the side at night (HOS-ADL), or running uphill (HOS-

Sport) (48, 100).  This stresses the importance of patient involvement in the development and 

validation of measures for use in gluteal tendinopathy prior to use in research and clinical 

practice.  The only measure designed specifically for gluteal tendinopathy was the VISA-G.  
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The VISA-G, like the VISA-A (Achilles) and VISA-H (Hamstring), was adapted from the 

original VISA-P (Patella), which was published over two decades ago in 1998 (109, 110, 210, 

211).  The VISA-P was designed for assessing disability (amongst other constructs) associated 

with patella tendinopathy (210),  a condition that most commonly occurs in young athletes that 

participate in sport (59).  Gluteal tendinopathy is most prevalent in older individuals who are 

less likely to be participating in sport (212).  A challenge for patient-reported outcome 

measures assessing gluteal tendinopathy is to appropriately score all sub-groups of the 

condition (e.g. sedentary and sporting groups). 

 

The suitability of two items in the VISA questionnaires for less active populations has come 

under scrutiny, due to the focus on the performance of sporting activities (items seven and 

eight) (193, 194, 198).  For example, in item eight of VISA-G respondents are asked to answer 

one of three sections that correspond with their ability to perform activities for certain 

durations, and consider the influence on pain in the performance of the activity (109).  The 

sporting focus present in the other VISA questionnaires (Achilles, Hamstring and Patella) was 

amended somewhat in the development of the VISA-G to allow respondents to consider less 

active weight-bearing activities (e.g. walking or shopping) (109).  However, to achieve the 

maximum score, respondents are still required to be able to perform greater than 30 minutes of 

such activities (109).  Therefore, whilst the VISA-G is not as sport-focused as the other VISA 

questionnaires, due to the weighting of item eight (30 out of 100 points) it is currently unknown 

if the point allocations for different activities in this item reflect disease status or participants 

ideal/normal level of physical activity engagement.  For example, a patient who does not wish 

to undertake any exercise will score zero points on item seven and at best without any pain 

score six points on item eight - and would be penalised approximately 34 points unrelated to 

their disease status. 

 

A subscale or scale (when calculated as a total score) should only measure a single construct 

(uni-dimensionality).  Where multiple items measure different constructs, they breach uni-

dimensionality.  In such cases, items measuring the same construct should be calculated 

separately (e.g. HOS-ADL and HOS-sport), and the use of a total score avoided.  In this study 

the structural validity of the VISA-G was indeterminate.  The VISA-G may be found to cover 

multiple domains (e.g. disability and activity level) (109), so should perhaps include sub-

scores, rather than a total score.  Similar recommendations have been proposed for the VISA-
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A (213).  Currently, the VISA-G is reported as one score.  As tendinopathy does not affect a 

single heterogenous group, amendment of the items measuring the activity level construct as 

an optional subscale that is scored separately (e.g. sport subscale) may be appropriate – this 

would necessitate revisiting domain mapping of the VISA-G. 

 

Multi-item outcome measures can be time-consuming and are often not suitable for daily or 

weekly use (214).  Single item measures are often favoured in clinical practice and have been 

used frequently in studies on gluteal tendinopathy, but we found no clinimetrics on such 

measures.  Limitations of single-item measures include the inability to calculate internal 

consistency and susceptibility to random measurement errors (214).  Single-item measures may 

be acceptable if an outcome is unambiguous and sufficiently unidimensional, where 

respondents consider all aspects of the construct (215).  Some ICON core health domains lend 

themselves for use as single-item measures, for example - pain on activity/loading.  A 

qualitative study found expert clinicians favoured single-item question-based monitoring (e.g. 

patient-specific functional scale) or simple load monitoring tests (e.g. numerical rating scale of 

pain during a load-based test) for the above reasons, as well as that they felt they were 

responsive enough to allow self-pacing of rehabilitation by the patient (e.g. regression or 

progression) (161).  Whilst we found single-item question-based outcome measures are 

frequently used in this population, they require validation to determine their validity, reliability 

and responsiveness in patients with gluteal tendinopathy. 

 

There are several limitations in interpreting the results of this systematic review.  The results 

for the measurement error of VISA-G should be interpreted with caution as the minimal 

important change used was established in post-operative patients with gluteal tendinopathy 

(205).  This may not be generalisable to other patients with gluteal tendinopathy as it likely 

represented more severe cases (mean VISA-G 43/100 at baseline) as all patients had partial or 

full-thickness tears of the gluteus minimus and anterior portion of the gluteus medius and had 

failed non-operative treatment (205).  In study selection (screening) only studies written in 

English were considered– which was due to limited resources.  This introduces the possibility 

of language bias.  We did not screen all retrieved studies of musculoskeletal hip pain for studies 

that had sub-groups of gluteal tendinopathy – introducing a risk of selection bias.  To counter 

this, we randomly retrieved studies – finding none had subgroups of gluteal tendinopathy.  The 

scoping review was limited to studies on treatment outcomes where it is the most important to 
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understand the measurement properties of outcome measures.  A limitation of this decision is 

that we may have missed an outcome measure that is valid, responsive and reliable in 

measuring outcomes.  Whilst the COSMIN is the accepted standard for evaluating clinometric 

studies, there are several limitations worth mentioning, including a lack of conditions to 

upgrade the quality of evidence, sample size requirements employed when scoring is based on 

rule of thumb and the reliability of the tool requires further evaluation (172). 

 

To date, no outcome measure demonstrates sufficient measurement properties to be 

recommended for use in a core outcome set for gluteal tendinopathy.  Until further evidence is 

provided, we provisionally recommend clinicians use the VISA-G.  The HOS-Brazil (ADL) 

and (Sport) subscales have the potential to be recommended for use but require further research 

to assess their clinimetric qualities.  We encourage clinicians and researchers to use outcome 

measures judiciously by considering those measures that have the best measurement properties 

in their specific clinical or research application.   

 

8.7 Conclusion 
This review found the VISA-G had a higher level of evidence than the HOS-Brazil (ADL and 

Sport) in the assessment of gluteal tendinopathy – although it has several clinimetric issues that 

require addressing.  None of the other outcome measures employed in clinical trials can 

currently be recommended as there is insufficient data to support their use. 
 

Conflict of interest:  One of the authors published the original development article of the 

VISA-G.  This author was not involved in the quality assessment, analysis of the data or writing 

of results regarding this outcome.
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8.8 Summary of findings 
This systematic review evaluated current evidence regarding the quality of outcome measures 

used to evaluate treatments for gluteal tendinopathy.  This systematic review identified a 

critical lack of outcome measures with robust measurement properties for use in trials on 

gluteal tendinopathy.  As per the COSMIN methodology, in the absence of further evidence, 

the outcome measure in a domain with the best content validity is recommended.  

Consequently, we were able to recommend the VISA-G to capture the disability construct until 

future research is performed. 
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9 Chapter 9:  Grand discussion and conclusion 
 

9.1 Preface 
This thesis aimed to:  i) summarise evidence on the effect of interventions in managing 

proximal hamstring tendinopathy ii) identify how experts currently diagnose and manage the 

condition and iii) appraise outcome measures that are used to evaluate the impact of two 

common tendinopathies around the hip. 

 

Chapter one presented an overview of the literature on proximal hamstring tendinopathy and 

identified existing gaps in the literature that could be addressed in subsequent studies. Chapter 

two (study one) systematically summarised the efficacy of interventions in managing proximal 

hamstring tendinopathy.  Chapter three (study two) explored expert views on the assessment, 

management and prevention of proximal hamstring tendinopathy.  Chapter four summarised 

results from the 2018 International Tendinopathy Consensus (ICON), which had direct 

implications for the remainder of the thesis (80, 164).  Chapter five (study three) outlined a 

protocol to develop a core outcome set for proximal hamstring tendinopathy.  Chapter six 

(study four) mapped outcome measures to ICON core health domains used in studies on 

proximal hamstring tendinopathy and evaluated the clinimetric properties of outcome measures 

used in studies on proximal hamstring tendinopathy.  Chapter seven (study five) surveyed an 

international multidisciplinary collaboration to determine the truth and practicality of outcome 

measures used in proximal hamstring tendinopathy.  Chapter eight (study six) gathered 

outcome measures used in studies evaluating gluteal tendinopathy, mapped outcome measures 

to core health-related tendinopathy domains and systematically evaluated the clinimetric 

properties of each outcome measure.  This Chapter (Chapter nine) summarises the findings and 

implications of this thesis.
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9.2 Key findings of the thesis 
This thesis has several important and novel findings, which are discussed below and 

summarised in Table 9.1. 

 

9.2.1 There is limited evidence on the effect of interventions 

Evidence-based practice incorporates i) therapists’ clinical expertise ii) patients’ values and iii) 

research evidence (216).  There was no high or moderate-quality research found to guide 

treatment decisions for proximal hamstring tendinopathy (Chapter two, study one), meaning 

the confidence in the results of the evidence is low (155).  In the absence of direct research 

evidence, instead of simply relying on the other two pillars of evidence-based practice (clinical 

expertise and patient values) clinicians can adopt evidence from other tendinopathy research 

where higher-quality studies have been completed (e.g. gluteal, Achilles and patella 

tendinopathy) (39, 107, 147).  This includes education regarding load management and 

exercise-based rehabilitation (e.g. heavy slow loading). 

 

The approach taken to rehabilitate proximal hamstring tendinopathy by experts (Chapter three, 

study two) differed from what had been identified in our systematic review (Chapter two, study 

one) (155).  For example, most studies in the systematic review (11/12) involved passive 

interventions such as injection therapies, surgery or shockwave therapy, whereas expert 

physiotherapists primarily manage the condition using education and progressive exercise that 

targets the hamstring unit and kinetic chain (155, 161). 

 

9.2.2 Core outcome sets are needed 

The need for a core outcome set was proposed by researchers involved in the ICON consensus 

(164).  This need was also recognised by the inability to draw meaningful conclusions from 

intervention studies in the systematic review in Chapter two (study one) due to the 

inconsistencies in the use of outcome measures across studies (155).  To combat this issue 

Chapter five (study three) outlined a rigorous method to develop a core outcome set for 

proximal hamstring tendinopathy (176). 

 

9.2.3 High-quality outcome measures are needed 

Results in Chapters six (study four) and eight (study six), which evaluated the measurement  
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Table 9.1 Key findings of the thesis 
Study Title Key findings 
Study 1 Proximal hamstring tendinopathy; a 

systematic review of interventions. 
• There is insufficient evidence to make strong recommendations on management of proximal hamstring tendinopathy. 
• Surgery and shockwave therapy delivered promising results on physical function and self-reported symptoms, however 

confidence in the results was low. 
• No studies provided adequate details of post-surgical rehabilitation protocols. 
• Patient selection criteria, outcomes and reporting across studies must be standardised. 

Study 2 
 

Proximal hamstring tendinopathy; 
expert physiotherapists’ perspectives 
on diagnosis, management and 
prevention. 

• Experts use findings from the patient interview (onset, pain behavior, location of pain and aggravating factors) and a battery of 
pain provocation tests to diagnose proximal hamstring tendinopathy – implying no single test is adequate. 

• Education about proximal hamstring tendinopathy, and how to manage load is essential to ensure athletes self-manage and 
adhere to the prolonged rehabilitation required. 

• Exercise prescription should minimise early exposure to provocative ranges of hip flexion. 
• Exercise that includes progressive loading of the hamstring musculotendinous unit and synergists should be the first line of care 

for proximal hamstring tendinopathy. 
• The utility of passive therapies (e.g. injection therapies, surgery and manual therapy) was thought to be limited. 

Study 3 
 

Core outcome set development for 
proximal hamstring tendinopathy 
(COS-PHT):  a study protocol. 

• Outcomes are used inconsistently in research on proximal hamstring tendinopathy and limited the ability for synthesis of results 
• It is critical that outcome measures selected are reliable, valid and responsive to change and cover the range of health domains 

acknowledged in the ICON consensus process. 
• This protocol describes the approach to initiate the development of a Core Outcome Set – Proximal Hamstring Tendinopathy 

(COS-PHT). 
Study 4 Outcome measures in the 

management of proximal hamstring 
tendinopathy:  a systematic review of 
their measurement properties. 

• Published (or current) outcome measures used in studies of proximal hamstring tendinopathy do not have sufficient measurement 
properties when evaluated against the COSMIN criteria. 

• Whilst no outcome measure used in studies of proximal hamstring tendinopathy demonstrated sufficient measurement properties 
to be recommended for inclusion in a core outcome set for proximal hamstring tendinopathy, the VISA-H (and translations) is 
currently more suitable than other measures of disability and should be used until further research is conducted. 

Study 5 
 

Core outcome set for proximal 
hamstring tendinopathy (COS-PHT); 
a survey of an international 
collaboration. 

• Four outcome measures met consensus for inclusion for both truth and feasibility:  two outcome measures in participation in life 
activities domain (return to sport pre-activity level, return to previous level of activity) and one outcome measure in each of the 
patient rating of condition (global rating of change) and disability (VISA-H) domains. 

• Two outcome measures met criteria for exclusion:  return to sport (level not defined) and the Modified Harris Hip Scale.   
• No outcome measures used previously in research for PHT met consensus for pain on activity /loading, function, psychological 

factors, physical function, quality of life, or pain over a specified period of time. 
• A key theme was that measures used to assess intra-articular pathology of the hip (e.g. hip osteoarthritis) did not meet the 

thresholds for ‘truth’ and therefore should not be used in research on proximal hamstring tendinopathy.   
Study 6 Outcome measures in the 

management of gluteal tendinopathy:  
a systematic review of their 
measurement properties.   

• Published (or current) outcome measures used in studies of gluteal tendinopathy do not adequately measure any of the ICON 
core health related domains of tendinopathy. 

• No outcome measure used in studies of gluteal tendinopathy demonstrated sufficient measurement properties to be recommended 
for use. 

• The VISA-G (and translations) is currently more suitable than other measures and should be used in the absence of other research 
• Standardised valid outcome measures are urgently required for studies of gluteal tendinopathy. 
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properties of outcome measures used in proximal hamstring and gluteal tendinopathy found a 

severe lack of validated measures.  Both systematic reviews identified issues of concern with 

the VISA-G and VISA-H questionnaires.  An area of particular concern was the limited 

evidence of uni-dimensionality, which is critical considering the VISA measures are calculated 

as total scores when used in clinical trials and clinical settings.  As it stands, no outcome 

measure demonstrates sufficient measurement properties to be recommended for use in a core 

outcome set for proximal hamstring or gluteal tendinopathy.  Until further evidence is 

provided, the VISA-G or the VISA-H are the best outcome measures available to evaluate 

disability for gluteal and proximal hamstring tendinopathy respectively.  High-quality outcome 

measures must be developed or revised to accurately capture the impact of tendinopathy across 

all health domains. 

 

Results in Chapter seven (study five) recognised four ‘candidate’ outcome measures eligible 

for progression as part of a core outcome set for proximal hamstring tendinopathy:  return to 

sport (pre-activity level), return to previous level of activity, global rating of change and the 

VISA-H (disability domain).  As it stands, none of these have evidence of adequate 

measurement properties to meet the requirements for recommendation (172, 179).  Further 

research is required to understand the patient's views on these measures. 

 

9.3 Clinical and research implications  
The series of studies in this thesis has several important clinical and research implications for 

improving the management and evaluation of proximal hamstring tendinopathy and gluteal 

tendinopathy which follow below. 

 

9.3.1 Inclusion criteria and diagnosis 

Inconsistencies in inclusion criteria between studies or incomplete reporting make 

interpretations of study findings difficult (i.e. are we comparing oranges and apples or is this 

really an apple?).  This was evident in the systematic review (Chapter two, study one) and 

limited the interpretation of the study findings.  To improve reporting in research on 

tendinopathy a ‘standard’ for tendinopathy reporting was recently published which includes 

significant information on patient characteristics (80).  Future research on proximal hamstring 

tendinopathy should follow the aforementioned guideline to allow better interpretation of study 

findings. 
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Consensus on the inclusion criteria for proximal hamstring tendinopathy is required.  Chapter 

three (study two) provided key information on the methods experts in clinical practice use to 

assess proximal hamstring tendinopathy - through the patient interview (onset, pain behaviour, 

location of pain and aggravating factors) and physical examination, without the need for 

imaging (161).  Reducing the need for unnecessary medical services is important due to the 

considerable expense of imaging and the use of health resources.  Further research investigating 

the diagnostic utility of items from the patient interview and specific pain provocation tests 

used in the clinical examination outlined in this qualitative study (e.g. arabesque) will assist in 

forming a consensus on criteria for the diagnosis of proximal hamstring tendinopathy (161). 

 

9.3.2 Treatment selection for proximal hamstring tendinopathy 

There was little evidence to support any treatment investigated in proximal hamstring 

tendinopathy.  This provides a challenge for clinicians managing this condition.  The popularity 

of alternative treatments such as injection therapies and shockwave therapy has soared over the 

past decade (217, 218).  Due to the considerable expense of these interventions (e.g. in 

purchasing a shockwave therapy machine or receiving platelet-rich plasma injections), their 

efficacy must be proven (137, 217).  Particularly as it is reasonable to hypothesise that 

desperate patients, not responding to traditional management, are more likely to be open to 

trying less proven and more expensive treatments.  Unfortunately, there was insufficient 

evidence to make confident conclusions about the effectiveness of any intervention, heralding 

the need for future trials on frequently utilised interventions such as platelet-rich plasma 

injection, surgery, rehabilitation, education and shockwave therapy. 

 

9.3.3 Selecting outcome measures 

The COSMIN initiative was established in 2005 with the altruistic endeavour of improving the 

quality of outcome measure development – this is critical for furthering the quality of 

randomised controlled trials, from which clinical guidelines are developed (180).  Over the last 

15 years, the recommended benchmark for outcome measures has increased to the point where 

those developed prior to the COSMIN initiative have little chance of having ‘sufficient’ 

measurement properties, due to the rigorous requirements (179, 180).  The guidelines have 

become even more stringent at this time, with those applied in this study updated in 2018 (179).  

All outcome measures used in studies on proximal hamstring tendinopathy and gluteal 
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tendinopathy were developed before 2018, and most before the original COSMIN initiative in 

2005 (guidelines published in 2007) (180). 

 

There were several issues with outcome measures used to study proximal hamstring and gluteal 

tendinopathy.  None more obvious than the use of outcome measures that were originally 

designed to assess intra-articular disease, which may have limited relevance in the context of 

tendinopathy.  The specificity of the outcome measure used is important across 

musculoskeletal healthcare.  As such, this finding is also relevant to studies on hamstring 

ruptures and full-thickness gluteal tendon tears, where the use of outcome measures designed 

for intra-articular hip disease is also common (219, 220).  This is in line with a recent editorial 

in response to inconclusive results from a systematic review on hamstring avulsion injuries 

which concluded that the heterogeneity of outcome measures has ‘hamstrung’ research on 

hamstring avulsion injuries (220). 

 

The VISA-H had minimal patient involvement in its development (informal interviews only).  

The COSMIN guidelines instruct that content validity should include an assessment of the 

relevance, comprehensiveness and comprehensibility following strict qualitative methodology 

(179).  This is essential for adequate content validity (179).  Research specifically on the 

content validity of the VISA-H is required to determine whether patients consider that the items 

included are relevant, comprehensible and comprehensive enough to properly measure the 

impact of the condition.  Consistent with the findings of Chapter six (study four), a recent 

systematic review of all VISA measures used in tendinopathy highlighted the need for an 

update of measures used to evaluate lower limb tendinopathy (194, 198).  Key reasons were:  

i) insufficient content validity (in particular due to a lack of patient involvement), ii) structural 

validity (lack of conformity to unidimensionality with evidence of assessment of multiple 

constructs) and iii) scoring system (limitations in use for in-active patients) (194, 198, 199). 

 

Outcome measures must continue to evolve to better inform researchers of the clinical effects 

of interventions.  Researchers need to develop, redesign or validate outcome measures to 

ensure that they have measurement properties that are adequately robust to withstand use in 

clinical trials and clinical practice.  This must include patient consultation at each stage of 

development.  Future research should aim to develop a core outcome set that includes a 

measure with robust properties for each of the nine core health domains (164). 
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9.4 Strengths and limitations of research design 
A strength of this thesis was the variety of study designs used.  Designs included a systematic 

review on interventions (using methods outlined in the Cochrane handbook), two systematic 

reviews on measurement properties of outcome measures applying COSMIN methodology, a 

qualitative study and finally a multi-staged study involving a scoping review and survey. 

 

9.4.1 Systematic review 

The systematic review of interventions for proximal hamstring tendinopathy (study one, 

Chapter two) provided clinicians with a comprehensive summary of findings of current 

evidence (155).  It is the first systematic review on the effectiveness of interventions in 

managing proximal hamstring tendinopathy (155).  This provided researchers, clinicians and 

patients with all current data on what is known on outcomes for different interventions and 

included important considerations such as adverse events and the likelihood of return to sport.  

The inclusion of the appraisal of bias in included studies, also allows clinicians to understand 

the level of confidence in the results.  The systematic review was pre-registered (Prospero), 

followed PRISMA guidelines, and had two independent researchers complete the study 

screening, selection and bias assessment. 

 

A further strength of this study was the inclusion of a variety of study designs (e.g. case series, 

cohort studies, randomised controlled trials).  This allowed for a comprehensive review of all 

available data in an area that has so far received little attention from researchers.  A limitation 

was that we were unable to determine if the effects are due to factors other than the treatment 

applied, such as natural recovery, in the studies that did not have a control group.  A further 

limitation was that most included studies contained small sample sizes which affected the 

overall level of evidence, due to possible imprecision.  We were also only able to include 

studies in English, due to limited funding for translators, introducing potential language bias.  

Finally, the lack of standardised inclusion criteria between studies and inconsistent use of 

outcome measures meant the pooling of results between studies was impossible. 

 

9.4.2 Qualitative research 

The advantage of using a qualitative design in Chapter three (study two) was that it enabled 

deep exploration of the complex clinical reasoning process used by experts.  However, the 

findings of qualitative research cannot be extended broadly with the same degree of certainty 
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as quantitative research (221).  Therefore, the results of this study provided a framework for 

future quantitative studies to explore.  Another limitation of this study was that we only 

included a single profession, physiotherapists.  Therefore, our results may be biased towards 

non-invasive interventions, often delivered by physiotherapists, such as rehabilitation.  A 

further limitation was that most experts worked in Australia (69%).  Whilst there were no clear 

differences in opinions between experts who worked in different countries, this could impact 

the external validity of the results. 

 

9.4.3 Evaluation of outcome measures 

A strength of the systematic review on clinimetric properties was the strict methodology 

applied.  The systematic reviews (Chapter seven, study five and Chapter eight, study six) 

utilised steps outlined by COSMIN (180), the recommended standard for completing 

systematic reviews on clinimetric properties.  Both systematic reviews followed rigorous 

methodology including pre-registration (Prospero) and had two independent researchers 

complete study screening, selection and risk of bias assessment.  Further strengths of the two 

systematic reviews on clinimetric properties were that they provided clinicians and researchers 

with a comprehensive understanding of the current value of outcome measures that can be used 

to assess progress in patients with gluteal and proximal hamstring tendinopathy. 

 

There were several limitations of the two systematic reviews on measurement properties 

(Chapter six, study four and Chapter eight, study six) that are worth considering when 

interpreting the results.  The minimal important change was used in studies to evaluate the 

measurement error.  As the minimal important change is not a fixed value, some caution should 

be taken when interpreting the results (e.g. the value is context-specific).  Anchor-based 

methods were used in most included studies that assessed responsiveness (Chapter seven, study 

five and Chapter eight, study six).  The most common outcome measure used for this purpose 

was the Global Rating of Change (GROC).  Whilst this is a common method to measure 

responsiveness, a limitation is that due to the multidimensional nature of recovery the 

researcher does not know what the patient may consider when making the overall rating of 

recovery (e.g. pain, functional limitations, quality of life, side effects) (222).  The sample size 

of patients included in studies on gluteal and hamstring tendinopathy was also low for several 

measurement properties, which meant many of the results of measurement properties were 

rated down for imprecision.  There are also potential limitations of the COSMIN.  These 
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include a lack of conditions to upgrade the quality of evidence (e.g. in outcome measures with 

‘strong’ clinimetric performance), sample size requirements employed when rating measures 

are based on rule of thumb, and the reliability of the tool (e.g. the risk of bias checklist, requires 

further establishment). 

 

9.4.4 Impact of covid-19 pandemic 

The Covid-19 pandemic had an impact on the direction and duration of this thesis.  The scope 

of this thesis was broadened to include a study on gluteal tendinopathy (study six) because the 

continuation of the original course was not possible due to a State-wide lockdown and 

restrictions on accessing university facilities impacting face-to-face data collection.  The 

planned research included a cross-sectional study that was designed to describe the pain 

presentation of patients presenting with proximal hamstring tendinopathy (using pain 

mapping), assess the impairments of patients with proximal hamstring tendinopathy and 

explore associations between physical findings and other health-related factors (e.g. pain self-

efficacy).  The ethics for these planned studies can be found in Appendix U.  Whilst Covid-19 

lockdowns had an impact on the duration of the thesis, it created an opportunity to advance 

worldwide research plans from the recent ICON tendinopathy consensus. 

 

9.5 Conclusion 
This thesis aimed to further develop evidence on diagnosis, management and measurement of 

outcomes in proximal hamstring tendinopathy.  A systematic review identified gaps in the 

literature and methodological limitations of previous research and found that there was at best, 

low-level evidence to guide management for proximal hamstring tendinopathy (155).  Of note, 

was the dearth of research on exercise-based rehabilitation programs, which is considered best 

practice for other lower limb tendinopathies (223).  Another important finding was the 

variability between studies of outcome measures used to capture the impact of the condition 

(155). 

The series of studies that followed produced innovative and important information about the 

measurement and management of proximal hamstring tendinopathy.  This included strategies 

used by experts to assess, manage and prevent the condition, and the clinimetric properties of 

outcome measures used to evaluate common tendinopathies of the hip and pelvis. 
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Publications from the International Tendinopathy Consensus (ICON) meeting in 2018 

identified key health domains that should be measured in studies reporting on tendinopathy as 

well as reporting guidelines and consensus on the nomenclature (2, 80, 164).  Based on this 

initiative, we designed studies three (Chapter five), four (Chapter six), five (Chapter seven) 

and six (Chapter eight).  We followed the COSMIN, COMET and OMERACT initiatives in 

developing core outcome sets to conduct the three-part study:  (i) a comprehensive review of 

literature trials to identify all outcomes used to date, (b) mapping extracted outcomes to the 

ICON core health-related domains for tendinopathy, and (c) then performing the first critical 

evaluation of their clinimetric properties (174).  This process was completed for both gluteal 

and proximal hamstring tendinopathy.  We found a lack of measures that are valid for capturing 

the core health domains of proximal hamstring and gluteal tendinopathy but also identified a 

measure of disability, the VISA-H and VISA-G, that we would recommend clinically in the 

interim, while further research develops the core outcome set. 

As is often the case when conducting research, the findings of this thesis have evoked as many 

questions as answers.  Further research must now be undertaken to standardise inclusion 

criteria for tendinopathies of the hip and pelvis, and formulate valid, reliable and responsive 

outcome measures that capture their impact.  Standardising this information will pave a path 

on which to investigate the utility of interventions.
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Appendices 
 

The following chapter contains all appendices associated with Chapters one through nine 

followed by the posters presented at Sports Kongress and Sports Medicine Australia. 
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Appendix A:  Ethical approval (study two) 

 
 
 
 
 
 
 
 
Project Title: Proximal Hamstring Tendinopathy: current practices in 

assessment and management and prevention 
 
Chief Investigator:  Dr Adam Semciw 
 
Supervisor: Dr Adam Semciw, Dr Alison Grimaldi, 

Prof Bill Vicenzino 
 
Co-Investigator(s): Mr Anthony Nasser, Dr Alison Grimaldi, 

Prof Bill Vicenzino 
 
School(s):   School of Health and Rehabilitation Sciences, 

The University of Queensland 
 
Approval Number:  2018001158 
 
Granting Agency/Degree: MPhil 
 
Duration:   1st July 2019 
 
Comments/Conditions:  
 

x HREA Form, 04/06/2018 
x Information and Consent Form - PHT, 04/06/2018 
x Negligible Risk Human Ethics Application Form, 07/06/2018 
x Schedule of questions – PHT 5th edit, 04/06/2018 

 
Note: if this approval is for amendments to an already approved protocol for which a UQ Clinical Trials Protection/Insurance Form was 
originally submitted, then the researchers must directly notify the UQ Insurance Office of any changes to that Form and Participant 
Information Sheets & Consent Forms as a result of the amendments, before action. 

Name of responsible Sub-Committee: 
University of Queensland Health and Behavioural Sciences, Low & Negligible 
Risk Ethics Sub-Committee 
This project complies with the provisions contained in the National Statement on 
Ethical Conduct in Human Research and complies with the regulations governing 
experimentation on humans.  
Name of Ethics Sub-Committee representative: 
Associate Professor Guy Wallis  
Chairperson 
University of Queensland Health and Behavioural Sciences, Low & Negligible 
Risk Ethics Sub-Committee 
 
 
 
   08/06/2018 
Signature            Date   _____________________ 
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Appendix B:  Ethical approval (study five) 

28/7/21, 3:32 pmHEC21210 ~ PRIME Researcher Portal

Page 1 of 14https://prime.latrobe.edu.au/portal/a1M4a000000Qnp5/p

Close Window
Print This Page
Expand All | Collapse All

PRIME Researcher Portal

HEC21210
 

Information

Record Name HEC21210 Development of a Core Outcome Set
for proximal hamstring Tendinopathy
(COS-PHT): a Delphi study of
healthcare professionals and patients.

HEC21210 Record Type Human Ethics Application

  

   

Review and Approval

29/06/2021 29/06/2026

 Low Risk Committee

Outcome Communicated Approved

N/A Research Office Review Friday, 2 July
2021

Assigned Reviewers This field has intentionally been left
blank

Time to Decision

8 2

Sites, Data and Privacy

0 Personal Data; Health Data

N/A   

Waiver of Consent Section

N/A

Clinical Trials

 
N/A

Ethics Application
Title

Ethics Application
Number

Research Office
Contact

Trim Link

Sponsor

Ethics Application
Approval Date

Ethics Application
Expiry Date

Conditions of
Approval

Ethics Review
Committee

Status Ethics Application
Review Outcome

Ratified Meeting Date

Actions for
researchers

Time To Decision Number of Review
Times

Count of
Collaborating

Organisation/s

Data and Privacy

Site Name

Waiver of Consent

Waiver of Consent
Reasons

Clinical Trials Trial Description
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Appendix C:  Search strategy (study one) 
Keywords Hamstring or Tendinopathy 

“Biceps femoris” or Tendinosis 

Semitendinos* or Tendinitis 

Semimembranos* or Tear 

MeSH terms mapped to 

individual database 

thesaurus 

Hamstring   

 

Tendinopathy 
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Appendix D:  Medline search strategy (study one) 

Medline 

Date 30.01.2019 

Set Results 

# 3 658 #2 AND #1  

Indexes=MEDLINE Timespan=All years 

# 2 56,973 (((TOPIC:  (tendinopathy) OR TOPIC:  (tendinitis)) OR TOPIC:  

(tendinosis)) OR TOPIC:  (tear))  

Indexes=MEDLINE Timespan=All years 

# 1 13,288 (((TOPIC:  (hamstring) OR TOPIC:  (biceps femoris)) OR TOPIC:  

(semitendinos*)) OR TOPIC:  (semimembranos*))  

Indexes=MEDLINE Timespan=All years 
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Appendix E:  Summary of findings (study one) 
No.  of 

patients/studies 

Design Limitations Inconsistency Indirectness Imprecision Publication bias Effect estimate Certainty 

Surgery:  VAS (follow-up:  53-71 months; self-reported symptoms) 

61/2 Case series Serious a Serious c Not serious Serious d Not serious e Large ⨁◯◯◯ VERY LOW 

Surgery:  Tegner Score (follow-up:  mean 71 months; physical function) 

17/1 Case series Serious a Serious b Not serious Serious d Not serious e Large ⨁◯◯◯ VERY LOW 

Surgery:  subjective weakness score (follow-up:  mean 53 months; physical function) 

44/1 Case series Serious a serious b Not serious Serious d Not serious e Not estimable ⨁◯◯◯ VERY LOW 

Surgery:  return to pre-injury level of sport (follow-up:  49-71 months; physical function) 

151/3 Case series Serious a serious b Not serious Serious d Not serious e Not estimable ⨁◯◯◯ VERY LOW 

Surgery:  return to undefined level of sport (follow-up:  mean 24 months; physical function)  

59/1 Case series Serious a serious b Not serious Serious d Not serious e Not estimable ⨁◯◯◯ VERY LOW 

Surgery:  adverse effects (follow-up:  24-71 months) 

179/4 Case series Serious a not serious Not serious Serious d Not serious e Not estimable ⨁◯◯◯ VERY LOW 

Multi-modal intervention vs multi-modal intervention + delayed PRP + multi-modal intervention:  VAS (follow-up:  2 to 4.5 months; self-reported symptoms) 

17/1 Case series Serious a serious b Not serious Serious d Not serious e Not estimable ⨁◯◯◯ VERY LOW 

PRP vs AWB:  HOS ADL (follow-up:  mean 6 weeks; physical function) 

17/1 RCT Not serious serious b Not serious Serious d Not serious e No apparent difference between groups ⨁⨁◯◯ LOW 

PRP vs AWB:  HOS ADL (follow-up:  12 weeks; physical function) 

17/1 RCT Not serious Serious b Not serious Serious d Not serious e No apparent difference between groups ⨁⨁◯◯ LOW 

PRP vs AWB:  HOS Sport (follow-up:  6 weeks; physical function) 

15/1 RCT Not serious Serious b Not serious Serious d Not serious e No apparent difference between groups ⨁⨁◯◯ LOW 

PRP vs AWB:  HOS Sport (follow-up:  12 weeks; physical function) 

15/1 RCT Not serious Serious b Not serious Serious d Not serious e No apparent difference between groups ⨁⨁◯◯ LOW 

PRP vs AWB:  HOS Sport (follow-up:  6 months; physical function) 
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15/1 RCT Not serious Serious b Not serious Serious d Not serious e No apparent difference between groups ⨁⨁◯◯ LOW 

PRP vs AWB:  iHOT 33 (follow-up:  12 weeks; physical function) 

16/1 RCT Not serious Serious b Not serious Serious d Not serious e No apparent difference between groups ⨁⨁◯◯ LOW 

PRP vs AWB:  iHOT 33 (follow-up:  6 months; physical function) 

16/1 RCT not serious serious b not serious serious d not serious e No apparent difference between groups ⨁⨁◯◯ LOW 

PRP vs AWB:  MHHS (follow-up:  12 weeks; physical function) 

17/1 RCT not serious serious b not serious serious d not serious e No apparent difference between groups ⨁⨁◯◯ LOW 

PRP vs AWB:  MHHS (follow-up:  6 months; physical function) 

17/1 RCT not serious serious b not serious serious d not serious e No apparent difference between groups ⨁⨁◯◯ LOW 

Multi-modal intervention:  vs multi-modal intervention:  + delayed PRP + multi-modal intervention:  NRPS (follow-up:  4 and 4.5 months; physical function) 

17/1 Case series Serious Serious Not serious Serious Not serious Not estimable ⨁◯◯◯ VERY LOW 

PRP:  VISA H (follow-up:  8 weeks; physical function) 

29/1 Case series Serious Serious b Not serious Serious d Not serious e Small ⨁◯◯◯ VERY LOW 

PRP:  LEFS (follow-up:  12 weeks; physical function) 

14/1 Case series Serious a Serious b Not serious Serious d Not serious e Large ⨁◯◯◯ VERY LOW 

PRP vs AWB:  adverse effects (follow-up:  6 months) 

17/1 RCT Not serious Serious b Not serious Serious d Not serious e Not estimable ⨁⨁◯◯ LOW 

PRP:  adverse effects (follow-up:  8 weeks-46 months) 

47/2 Case series Serious a Not serious Not serious Serious d Not serious e Not estimable ⨁◯◯◯ VERY LOW 

PRP:  adverse effects (follow-up:  12 weeks) 

14/1 Case series Serious a Serious b Not serious Serious d Not serious e Not estimable ⨁◯◯◯ VERY LOW 

CSI:  VAS (assessed with:  mean 21 months self-reported symptoms) 

18/1 Case series Serious a Serious b Not serious Serious d Not serious e Not estimable ⨁◯◯◯ VERY LOW 

CSI:  LEFS (follow-up:  mean 21 months; physical function)  

18/1 Case series Serious a Serious b Not serious Serious d Not serious e Not estimable ⨁◯◯◯ VERY LOW 

CSI:  adverse effects (follow-up:  21-48 months) 
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83/2 Case series Serious a Not serious Not serious Serious d Not serious e Not estimable ⨁◯◯◯ VERY LOW 

SWT vs multi-modal intervention:  VAS (follow-up:  1 week; self-reported symptoms) 

40/1 RCT Not serious Serious b Not serious Serious d Not serious e Large (favours SWT) ⨁⨁◯◯ LOW 

SWT vs multi-modal intervention:  VAS (follow-up:  6 months; self-reported symptoms) 

40/1 RCT Not serious Serious b Not serious Serious d Not serious e Large (favours SWT) ⨁⨁◯◯ LOW 

SWT vs multi-modal intervention:  VAS (follow-up:  12 months; self-reported symptoms) 

40/1 RCT Not serious Serious b Not serious Serious d Not serious e Large (favours SWT) ⨁⨁◯◯ LOW 

SWT vs multi-modal intervention:  subjective rating of improvement (follow-up:  1 week; self-reported symptoms) 

40/1 RCT Not serious Serious b Not serious Serious d Not serious e Large (favours SWT) ⨁⨁◯◯ LOW 

SWT vs multi-modal intervention:  subjective rating of improvement (follow-up:  6 months; self-reported symptoms) 

40/1 RCT Not serious Serious b Not serious Serious d Not serious e Large (favours SWT) ⨁⨁◯◯ LOW 

SWT vs multi-modal intervention:  subjective rating of improvement (follow-up:  12 months; self-reported symptoms) 

40/1 RCT Not serious Serious b Not serious Serious d Not serious e Large (favours SWT) ⨁⨁◯◯ LOW 

SWT vs multi-modal intervention:  NRPS (follow-up:  1 week; physical function) 

40/1 RCT Not serious Serious b Not serious Serious d Not serious e Large (favours SWT) ⨁⨁◯◯ LOW 

SWT vs multi-modal intervention:  NRPS (follow-up:  6 months; physical function) 

40/1 RCT Not serious Serious b Not serious Serious d Not serious e Large (favours SWT) ⨁⨁◯◯ LOW 

SWT vs multi-modal intervention:  NRPS (follow-up:  12 months; physical function) 

40/1 RCT Not serious Serious b Not serious Serious d Not serious e Large (favours SWT) ⨁⨁◯◯ LOW 

SWT vs multi-modal intervention:  return to pre-injury level of sport (follow-up:  12 months; physical function) 

40/1 RCT Not serious Serious b Not serious Serious d Not serious e Large (favours SWT) ⨁⨁◯◯ LOW 

SWT vs multi-modal intervention:  adverse events (follow-up:  12 months) 

40/1 RCT Not serious Serious b Not serious Serious d Not serious e Large (favours SWT) ⨁⨁◯◯ LOW 

AWB:  autologous whole blood injection, CI:  confidence interval, CSI:  corticosteroid injection, HOS:  Hip Outcome Score, HOS-sport:  Hip Outcome Score:  sport, HOS-ADL:  Hip Outcome Score:  activities of daily living, 

iHOT-33:  International Hip Outcome Tool, LEFS:  Lower Extremity Functional Scale, MHHS:  Modified Hip Harris Score, NA:  not applicable, NRPS:  Nirschl Phase Rating Scale, PRP:  platelet-rich plasma injection, RCT:  

randomised controlled trial, SMD:  standardised mean difference, SWT:  shockwave therapy, VAS:  Visual Analogue Scale, VISA H:  Victorian Institute of Sport Assessment-proximal hamstring tendon 
a ≥ 25% of the participants from studies with a high risk of bias 
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b Single study (n<300) 
c I2  > 40% 
d Pooled data with < 300 participants for an outcome 
e The possibility of publication bias is not excluded, but was not considered sufficient to downgrade the quality of evidence 



   

 

208 

 

Appendix F:  Interview guide of experts (study two) 
Interview question guide 

Participant 

background  

What is your current occupation? 

How long have you been working clinically or in research? 

How many cases of proximal hamstring tendinopathy do you see (or did you see, if no 

longer working clinically) per month? 

Diagnosis How do you come to the diagnosis of proximal hamstring tendinopathy? 

Management Could you take me through how you manage the condition, from early to late-stage 

management? 

Monitoring How do you monitor the patient throughout treatment? 

How would you describe your treatment outcomes for patients with proximal hamstring 

tendinopathy? 

Treatment 

results  

What are the key factors in achieving a good patient outcome? 

Prevention In your experience, are there any important factors for preventing recurrence of proximal 

hamstring tendinopathy? 

Risk factors In your experience, are there any risks factors that may lead to initial development of 

proximal hamstring tendinopathy? 

Future research What should priorities be for research in proximal hamstring tendinopathy? 
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Appendix G:  Search strategy PubMed (study four) 
 Boolean 

operator 

1 Population Hamstring[MeSH] OR PHT[Title/Abstract] or “proximal hamstring tendin*”[Title/Abstract] or “hamstring 

tendin*”[Title/Abstract] or hamstring[Title/Abstract] 

1 

2 Instrument search “Nirschl Phase Rating Scale” [Title/Abstract] OR NRPS[Title/Abstract] OR “hip outcome score”[Title/Abstract] OR 

HOS[Title/Abstract] OR “Modified harris hip score” [Title/Abstract] OR MHHS[Title/Abstract] OR 

Tegner[Title/Abstract] OR “Lower extremity functional scale”[Title/Abstract] OR LEFS[Title/Abstract] OR 

function[Title/Abstract] OR ‘Victorian Institute of Sport’[Title/Abstract] OR VISA-H[Title/Abstract] OR 

Rating[Title/Abstract] OR Participation[Title/Abstract] OR Pain[Title/Abstract] OR “Psychological”[Title/Abstract] 

OR “Physical Function Capacity”[Title/Abstract] OR “Disability”[Title/Abstract] OR “Quality of Life”[Title/Abstract] 

OR QOL[Title/Abstract] OR “sport”[Title/Abstract] OR “visual analogue scale”[Title/Abstract] or 

VAS[Title/Abstract] 

1 AND 2 

3 Measurement 

properties filter 

(instrumentation[sh] OR methods[sh] OR “Validation Studies”[pt] OR “Comparative Study”[pt] OR 

“psychometrics”[MeSH] OR psychometr*[tiab] OR clinimetr*[tw] OR clinometr*[tw] OR “outcome assessment 

(health care)”[MeSH] OR “outcome assessment”[tiab] OR “outcome measure*”[tw] OR “observer variation”[MeSH] 

OR “observer variation”[tiab] OR “Health Status Indicators”[Mesh] OR “reproducibility of results”[MeSH] OR 

reproducib*[tiab] OR “discriminant analysis”[MeSH] OR reliab*[tiab] OR unreliab*[tiab] OR valid*[tiab] OR 

“coefficient of variation”[tiab] OR coefficient[tiab] OR homogeneity[tiab] OR homogeneous[tiab] OR “internal 

consistency”[tiab] OR (cronbach*[tiab] AND (alpha[tiab] OR alphas[tiab])) OR (item[tiab] AND (correlation*[tiab] 

OR selection*[tiab] OR reduction*[tiab])) OR agreement[tw] OR precision[tw] OR imprecision[tw] OR “precise 

values”[tw] OR test-retest[tiab] OR (test[tiab] AND retest[tiab]) OR (reliab*[tiab] AND (test[tiab] OR retest[tiab])) 

OR stability[tiab] OR interrater[tiab] OR inter-rater[tiab] OR intrarater[tiab] OR intra-rater[tiab] OR intertester[tiab] 

OR inter-tester[tiab] OR intratester[tiab] OR intra-tester[tiab] OR interobserver[tiab] OR inter-observer[tiab] OR 

intraobserver[tiab] OR intra-observer[tiab] OR intertechnician[tiab] OR inter-technician[tiab] OR intratechnician[tiab]  

1 AND 2 

AND 3 
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OR intra-technician[tiab] OR interexaminer[tiab] OR inter-examiner[tiab] OR intraexaminer[tiab] OR intra-

examiner[tiab] OR interassay[tiab] OR inter-assay[tiab] OR intraassay[tiab] OR intra-assay[tiab] OR 

interindividual[tiab] OR inter-individual[tiab] OR intraindividual[tiab] OR intra-individual[tiab] OR 

interparticipant[tiab] OR inter-participant[tiab] OR intraparticipant[tiab] OR intra-participant[tiab] OR kappa[tiab] OR 

kappa’s[tiab] OR kappas[tiab] OR repeatab*[tw] OR ((replicab*[tw] OR repeated[tw]) AND (measure[tw] OR 

measures[tw] OR findings[tw] OR result[tw] OR results[tw] OR test[tw] OR tests[tw])) OR generaliza*[tiab] OR 

generalisa*[tiab] OR concordance[tiab] OR (intraclass[tiab] AND correlation*[tiab]) OR discriminative[tiab] OR 

“known group”[tiab] OR “factor analysis”[tiab] OR “factor analyses”[tiab] OR “factor structure”[tiab] OR “factor 

structures”[tiab] OR dimension*[tiab] OR subscale*[tiab] OR (multitrait[tiab] AND scaling[tiab] AND (analysis[tiab] 

OR analyses[tiab])) OR “item discriminant”[tiab] OR “interscale correlation*”[tiab] OR error[tiab] OR errors[tiab] OR 

“individual variability”[tiab] OR “interval variability”[tiab] OR “rate variability”[tiab] OR (variability[tiab] AND 

(analysis[tiab] OR values[tiab])) OR (uncertainty[tiab] AND (measurement[tiab] OR measuring[tiab])) OR “standard 

error of measurement”[tiab] OR sensitiv*[tiab] OR responsive*[tiab] OR (limit[tiab] AND detection[tiab]) OR 

“minimal detectable concentration”[tiab] OR interpretab*[tiab] OR ((minimal[tiab] OR minimally[tiab] OR 

clinical[tiab] OR clinically[tiab]) AND (important[tiab] OR significant[tiab] OR detectable[tiab]) AND (change[tiab] 

OR difference[tiab])) OR (small*[tiab] AND (real[tiab] OR detectable[tiab]) AND (change[tiab] OR difference[tiab])) 

OR “meaningful change”[tiab] OR “ceiling effect”[tiab] OR “floor effect”[tiab] OR “Item response model”[tiab] OR 

IRT[tiab] OR Rasch[tiab] OR “Differential item functioning”[tiab] OR DIF[tiab] OR “computer adaptive testing”[tiab] 

OR “item bank”[tiab] OR “cross-cultural equivalence”[tiab] 

4 Exclusion filter (“addresses”[Publication Type] OR “biography”[Publication Type] OR “case reports”[Publication Type] OR 

“comment”[Publication Type] OR “directory”[Publication Type] OR “editorial”[Publication Type] OR 

“festschrift”[Publication Type] OR “interview”[Publication Type] OR “lectures”[Publication Type] OR “legal 

cases”[Publication Type] OR “legislation”[Publication Type] OR “letter”[Publication Type] OR “news”[Publication 

Type] OR “newspaper article”[Publication Type] OR “patient education handout”[Publication Type] OR “popular 

works”[Publication Type] OR “congresses”[Publication Type] OR “consensus development conference”[Publication 

1 AND 3 

AND NOT 4 
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Type] OR “consensus development conference, nih”[Publication Type] OR “practice guideline”[Publication Type]) 

NOT (“animals”[MeSH Terms] NOT “humans”[MeSH Terms]) 
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Appendix H:  Outcome measures used in studies evaluating proximal hamstring tendinopathy (study four) 

 
0 2 4 6 8 10 12 14

International Hip Outcome Tool
Single assessment numerical evaluation

Hip Outcome Score - activities of daily living
Tegner score

Level of function (% of full normal activity)
Modified Harris Hip Scale - MHHS
Hip Outcome Score -  HOS (sport)

Return to sport (no level mentioned)
Mean pain (numerical rating scale) at mean follow up (e.g.7.91 months)

Return to previous level of activity
Patient perceived change in VAS (not at all, slightly, moderately, mostly,…

Patient satisfaction (Yes/No)
Improvement > 3months (proportion - YES or NO)

Number (%) of patient’s symptoms solved (complete, moderate, mild or no)
Subjective weakness score of hamstrings  (rating/10)

Symptom resolution at follow up (Yes/No)
Symptom resolution at follow up (No resolution, < 1 week, 1 week to 1 month, etc.)

Subjective rating of overall improvement (good, poor)
Time to return to activities after surgery without pain in days

Ability to undertake sport or physical activity (increased, no change or decreased)
Nirschl Phase Rating Scale

Lower extremity functional scale
Visual analogue scale (VAS mean pain at a pre-defined specific time)

Subjective satisfaction (very satisfied, satisfied, unsatisfied)
Victorian institute of Sport Assessment hamstring

Subjective rating of overall improvement (Excellent, good, fair or poor)
Self-reported symptoms (VAS mean pain) at mean follow up (e.g. 71.3 months)

Return to sport (pre-injury level)
Adverse events

Frequency
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Appendix I:  Coding of outcome measures to core tendinopathy domains (study four) 
Domain Outcome measure 
Disability Nirschl Phase Rating Scale 

Hip outcome score (Activity of Daily Living subscale) 
Victorian Institute of Sport – Hamstring Tendinopathy 
Modified Harris Hip Scale 
Hip outcome score (sport) 
International Hip Outcome Tool (Symptoms and functional limitations) 
Lower extremity functional scale1 
Functional Assessment Scale for Acute Hamstring injuries questionnaire 

Participation Tegner score 
Return to previous level of activity (Yes/No)1 

Return to sport (pre-injury) 
Return to sport (level not specified) 
International Hip Outcome Tool (Sports and recreational activities subscale) 
International Hip Outcome Tool (Job related concerns) 

Function Lower extremity functional scale1 

Level of function (% of full normal activity - 100% being full function in normal activities prior to injury) 
Return to previous level of activity (Yes/No)1 

Pain over a specified timeframe Patient-reported pain rating (Visual Analogue Scale) at a specified timepoint 
Mean pain (Visual Analogue Scale) at a specified time point 

Patient overall rating Patient-reported change in symptoms 
Improvement in symptoms in short term (Yes/No) 
Subjective rating of overall outcome (Excellent, good fair or poor) 
Subjective patient rating of improvement in symptoms (improved, same or worse) 

 Single assessment numerical evaluation 
Quality of life International Hip Outcome Tool (social emotional and lifestyle concerns) 
Unmapped Patient-reported pain rating (Visual Analogue Scale) at mean follow-up (time not specified) 

Patient subjective satisfaction of treatment 
Number (%) of patient’s symptoms solved 
Adverse events 
Numerical rating scale at mean follow-up (time point not specified) 
Subjective weakness score 

1Outcome measure matched to two domains 
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Appendix J:  Hypothesis testing for construct validity of VISA-H (study four) 
Study Comparison scale Hypotheses Pearson's R Interpretation of Pearson's 

(strong, moderate, weak) 
Validated hypotheses 
(Yes/No) 

Cacchio (2013) NPRS (non-surgical at baseline) Strong 0.75 Strong Yes 

Cacchio (2013) NPRS (surgical at baseline) Strong 0.75 Strong Yes 

Cacchio (2013) NPRS (non-surgical at discharge) Strong 0.89 Strong Yes 

Cacchio (2013) NPRS (surgical at discharge) Strong 0.81 Strong Yes 

Cacchio (2013) TGSCS (non-surgical at baseline) Strong 0.79 Strong Yes 

Cacchio (2013) TGSCS (surgical at baseline) Strong 0.70 Strong Yes 

Cacchio (2013) TGSCS (non-surgical at discharge) Strong 0.88 Strong Yes 

Cacchio (2013) TGSCS (surgical at discharge) Strong 0.81 Strong Yes 

Locquet (2019) SF-36 Physical function Strong 0.78 Strong Yes 

Locquet (2019) SF-36 Physical role Strong 0.70 Strong Yes 

Locquet (2019) SF-36 Body pain Strong 0.73 Strong Yes 

Locquet (2019) SF-36 General health Weak 0.36 Moderate No 

Locquet (2019) SF-36 Mental health Weak 0.22 Weak Yes 

Locquet (2019) SF-36 Social function Weak 0.63 Strong No 

Locquet (2019) SF-36 Vitality Weak 0.32 Moderate No 

Locquet (2019) FASH Strong 0.75 Strong Yes 

De-la-Cruz-Torres 
(2021) 

SF-36 Physical functioning Strong 0.53 Strong Yes 

De-la-Cruz-Torres 
(2021) 

SF-36 Body pain Strong 0.53 Strong Yes 

De-la-Cruz-Torres 
(2021) 

SF-36 Vitality Weak 0.01 Weak Yes 

De-la-Cruz-Torres 
(2021) 

SF-36 Emotional role Weak 0.38 Moderate No 

De-la-Cruz-Torres 
(2021) 

SF-36 Physical role Strong 0.53 Strong Yes 
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De-la-Cruz-Torres 
(2021) 

SF-36 Social functioning Weak 0.01 Weak Yes 

De-la-Cruz-Torres 
(2021) 

SF-36 Mental health Weak 0.15 Weak Yes 

De-la-Cruz-Torres 
(2021) 

SF-36 General health Weak 0.14 Weak Yes 

De-la-Cruz-Torres 
(2021) 

SF-36 Physical component summary Strong 0.52 Strong Yes 

De-la-Cruz-Torres 
(2021) 

SF-36 Mental component summary Weak 0.35 Weak No 

De-la-Cruz-Torres 
(2021) 

FASH Strong 0.77 Strong Yes 

De-la-Cruz-Torres 
(2021) 

Lower limb functional index Moderate 0.35 Moderate Yes 

Lima (2022) LEFS Strong 0.69 Strong Yes 

Hypothesis: 
• Strong correlations (≥ 0.50) would be found with instruments measuring similar constructs  
• Correlations with instruments measuring related, but dissimilar constructs would be lower (0.3-0.5) 
• Correlations with instruments measuring unrelated constructs would be low (<0.3) 

FASH = Functional Assessment Scale for Acute Hamstring injuries questionnaire, LEFS = Lower extremity functional scale, LLFI = Lower limb functional index, SF-36 
=  Short-form-36, NRPS = Nirschl phase rating scale, TGSCS = Generic tendon grading system proposed by Curwin and Stanish 
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Appendix K:  Feasibility (study four) 
Source VISA-H 
Patient’s comprehensibility NIA 
Clinician’s comprehensibility NIA 
Type and ease of administration NIA 
Length of the instrument 8 items 
Completion time (minutes) <5 minutes (VISA-H.Sp), mean 2 

minutes and 15 seconds to answer 
(VISA-H.Br) 

Patient’s required mental and physical ability level NIA 
Ease of standardisation NIA 
Required equipment Nil 
Availability in different settings Yes 
NIA = no information available, VISA-H = Victorian Institute of Sport – Hamstring tendinopathy, 
VISA-H.Sp = Victorian Institute of Sport – Hamstring tendinopathy -Spanish 
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Appendix L:  Interpretability (study four) 
Source PROM Distribution 

of scores in 
the study 
population 
(mean) 

Percentage 
of missing 
items and 
percentage 
of missing 
total scores 

Floor 
and 
ceiling 
effects 

Scores and 
change 
scores 
available for 
relevant 
(sub)groups 

Minimal 
important 
change or 
minimal 
important 
difference 

Information 
on response 
shift  

Cacchio 
(2013) 

VISA-
H 

Healthy 
controls:  
99.3±1.2 
Baseline 
non-surgical:  
56.7±11.6 
surgical:  
45.8±12.2 
Healthy:  
99.3±1.2 

No missing 
items  

No 
floor or 
ceiling 
effects  

PHT non-
surgical: 
25.3±15.8 
PHT 
surgical:   
41.1±18.9 

MIC = 22/100 Non-
surgical mx:  
SRM = 1.6 
Surgical 
mx:  SRM = 
2.2 

Locquet 
(2019) 

VISA-
H.F 

PHT:  58 (38–
73) 
Healthy (at 
risk):  97 (34–
100) 
Healthy (not 
at risk):  100 
(95–100) 

NR No 
floor or 
ceiling 
effects 

 NA NR NA 

De-la-
Cruz-
Torres 
(2021) 
(2021) 

VISA-
H.Sp 

Baseline 
Healthy: 
97.7 ± 4.77 
Baseline 
PHT:  50.2 
±14.5 

No missing 
items 

No 
floor or 
ceiling 
effects 

Discharge:  
90.1±5.1 
3-month 
follow-up:  
97.8 ± 1.9 

Clinically 
meaningful 
improvement:  
15/100 

Non-
surgical mx: 
3 months 
follow-up:  
SRM = 3.1 
Discharge:  
SRM = 0.59 

Lima 
(2022) 

VISA-
H.Br 

PHT:  
59.80±15.01, 
healthy:  
84.82±11.48 

NR No 
floor or 
ceiling 
effects 

NA NA NA 

Minimal important change = MIC, mx = management, NA = not applicable, NR = not reported, PHT = 
proximal hamstring tendinopathy, SRM = standard response mean, VISA-H = Victorian Institute of Sport – 
proximal hamstring tendinopathy, VISA-H.Br = Victorian Institute of Sport Assessment - Proximal 
hamstring tendinopathy – Brazil, VISA-H.F = Victorian Institute of Sport Assessment - Proximal hamstring 
tendinopathy - French, VISA-H.Sp = Victorian Institute of Sport Assessment - Proximal hamstring 
tendinopathy – Spanish 
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Appendix M:  Survey (study five) 
 

Q1  

Thank you for agreeing to take part in this consensus study. 

 

A recently published systematic review reported on interventions used in managing proximal hamstring 

tendinopathy (PHT) and identified a range of outcome measures used across individual studies.  It is difficult to 

generate meaningful conclusions from heterogenous data.  Adequate reporting and consistency in selection of 

outcome measures within similar health domains is critical for comparison of interventions and synthesising 

data across studies, in order to provide meaningful clinical recommendations.   

 

You can find more on Core Outcome Sets at the COMET website (http://www.comet-initiative.org/ ).  We have 

linked two documents that explain in plain language what a Core Outcome Set is and how it is developed.  

You can read them here:  Comet plain language summary v4  and Delphi plain language summary for comet 

website   

 

 In this current survey you will be asked questions about outcome measures that we have found in the literature.  

The questions are presented in 9 sections.  Each section asks about the measures for a Health-Related Core 

Domain for tendinopathy (for a quick look at the 9 Core Domains see:  9 core domains infographic).  The 

relevant domain is explained to you in each section.  If you would like more information on the Core 

Domains for Tendinopathy you can read the paper (Table 2 in this paper has key information) by clicking here 

- Icon domains.  It might be worthwhile to save this paper for reference throughout the survey.  For a simple 

breakdown of the domains click here:  Domain summary   

 

In the survey you will be asked if you agree, disagree or are unsure about an outcome measure being in the 

COS-PHT.  After this first survey we will collect all responses.  The responses will be used to reduce the 

number of outcomes that might be in the COS-PHT.  The consensus process means that we count your 

responses.  This is very much like an election vote, but instead of a politician we are voting for an outcome 

measure for each Health-Related Core Domain.  The number of votes that an outcome measure needs to 

be included in the COS-PHT is described in:  Consensus criteria 

  

This survey will take approximately 30 minutes to complete if you are familiar with the outcome measures and 

domains.  It may take longer if you are not familiar with the measures or the domains.  If you do not have a 

single block of time to do the survey, you are able to return to the survey at a later time.  To do this, you will 

need to do use the survey link you were sent by email.  Always click on the >> at the bottom of the page 

to save that page's responses.  Please remember to complete the survey within 14 working days of receiving 

the email with the survey link. 

  

 The nature of the survey means that it will be better completed on a computer and not a mobile device.  
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Qualtrics, the survey software, automatically generates a mobile device version of the survey, but we 

recommend you use a computer.  

 

Q2 This is the consent form  Information regarding this survey:  Project Title:  Development of a core outcome 

set for proximal hamstring tendinopathy (COS-PHT):  A consensus process involving a scoping review of the 

literature and a Delphi study of healthcare professionals and patients.  Investigator(s):  Mr Anthony Nasser,  La 

Trobe University, School of Allied Health Contact details: Phone:  +61 (02) 9514 7337  E-mail:  

a.nasser@latrobe.edu.au  Co-investigators:  Dr Adam Semciw, Prof Bill Vicenzino, Dr Alison Grimaldi, Dr 

Ebonie Rio, and Dr Tania Pizzari.  We aim to determine the Core Outcome Set for proximal hamstring 

tendinopathy.  The core outcome set for proximal hamstring tendinopathy is the agreed set of outcomes that 

should be reported in clinical trials of proximal hamstring tendinopathy.  Keep in mind it is the minimum set of 

outcomes.  It does not preclude researchers from taking other measures.  The important thing is that the 

measures in the Core Outcome Set for proximal hamstring tendinopathy are standardized and valid measures of 

proximal hamstring tendinopathy.  We will determine the Core Outcome Set for proximal hamstring 

tendinopathy with a consensus process that involves two online surveys and a follow-up meeting for those who 

are able to attend.  The first survey will help reduce the number of possible outcome measures that might fit the 

core outcome set for proximal hamstring Tendinopathy.  The second survey will be is important to help finalize 

the most likely measures in the core outcome set.  In the online meeting will then make the final 

recommendations, based on the results of our online surveys.  In the surveys and online meeting, you will be 

asked questions about outcome measures that we have found in the literature.  The questions are presented in 9 

sections.  Each section asks about the measures for a Health-Related Core Domain.  The Health-Related Core 

Domain is explained to you in each section.  If you would like more information on the Core Domains for 

Tendinopathy you can read the reference paper at this link [or email Anthony Nasser and he will send it to you].  

You will be asked if you agree (yes), not agree (no) or are unsure that a measure:  (a) is a truthful measure of the 

domain (valid) and (b) is practical to use in clinic (feasible).  There is also a space for you to type in comments 

that you feel are important for us to consider.  We encourage you to provide as much detail as you 

feel important.  We will use agreed criteria for including or not including a measure in the Core Outcome Set for 

proximal hamstring tendinopathy.  We will include those that at least 70% of responders agree with as long as 

no more than 15% disagree.  We will not include those measures that at least 70% of responders disagree with, 

as long as there are no more than 15% that agree to it being included.  What are the risks of participating? There 

are no foreseeable risks or discomfort associated with providing the required information on the surveys or with 

the discussions and voting at the online consensus meeting.  Please click on >> even if you do not agree to do 

this survey.  This saves your decision in the system.  It will record you have decided not to do the survey and 

will prevent us from inviting you again to do the survey. 

o I AGREE to take part in this survey  (9)  

o I DO NOT AGREE to take part in this survey  (10)  
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Skip To:  End of Survey If This is the consent form  Information regarding this survey:  Project Title:  

Development of a...  = I DO NOT AGREE to take part in this survey 

End of Block:  Preamble 

 

Start of Block:  Survey 

 

Q3 Qualtrics does not collect any identifying data, so it is important for our participant and authorship 

requirements that you leave your name and email here, and to allow us to contact you for the consensus process.  

Remember the data will only ever be reported as anonymized data, where you will not be identified.  The data 

you provide on this survey is password protected and secure. 

o Last name:  (4) ________________________________________________ 

o First name:  (5) ________________________________________________ 

o Email:  (6) ________________________________________________ 

o Age:  (7) ________________________________________________ 
 

 

Q4 Sex 

o Female  (1)  

o Male  (2)  
 

 

Q5 Professional discipline.  Note that you can select more than one. 

▢ Orthopaedic Surgeon  (1)  

▢ Physiotherapist  (2)  

▢ Clinician Researcher  (3)  

▢ Sports Medicine Physician  (4)  

▢ Chiropractor  (5)  

▢ Rheumatologist  (6)  
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▢ General practitioner  (8)  

▢ Other (please list)  (9) ________________________________________________ 
 

 

Q6  

At this stage we hope to gather your thoughts on whether each outcome records things about PHT that you 

believe are important and is feasible.   

 

Whilst rating outcome measures remember that it is completely acceptable for us not to select any of these 

measures, and that there is an expectation that once selected the measure will be used in all clinical trials. 

 

Q7 Domain 1:  Patient Rating of Condition The Patient Rating of Condition Domain is typically measured with 

a single question that asks how the patient feels about their condition.  For the outcome measures listed below, 

please select yes (agree), no (disagree) or unsure for the following:  (a).  Truth:  Does the outcome measure 

record the things about proximal hamstring tendinopathy that you believe are important?  (b).  Feasibility:  Are 

the following outcome measures practical to use in a clinic?  This outcome was measured in 3 different ways, in 

8 different studies.  Please rate the outcome measures below for (a) truth and (b) feasibility that have been used 

in research on PHT.   

 

Please click on the link below to read more in-depth information about the outcome(s) used:   Domain 1:  

patient rating of condition - Click on the link for more in depth information   

 Truth Practical 

 Yes (1) No (2) Unsure (3) Yes (1) No (2) Unsure (3) 

Global rating 

of change 

scale (e.g. 

improved, the 

same or 

worse) (1)  

o  o  o  o  o  o  

Rating of 

symptom 

improvement 

(e.g. Yes, no) 

(2)  

o  o  o  o  o  o  

Overall rating 

of outcome 

(e.g. poor, 
o  o  o  o  o  o  
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fair, good or 

excellent) (3)  

 

Q8 Domain 1:  Patient rating of condition domain comment:  We are very keen to hear what you feel is 

important about the outcome measures listed above.  Especially if you would map the outcome measure to 

another domain.  Please suggest outcomes measures that you think belong in this domain that could be used in 

an interim COS-PHT.  Add any other comments about your decisions there as well.  

 

Q9 Domain 2:  Participation The Participation in Life Activities Domain is usually measured with a 

questionnaire.  The questionnaires typically ask the patients to rate their level of participation in activities such 

as sport, work or usual life activities.  These measures are presented below for you to consider.  For the outcome 

measures listed below, please select yes (agree), no (disagree) or unsure for the following:  (a).  Truth:  Does the 

outcome measure record the things about proximal hamstring tendinopathy that you believe are important?  (b).  

Feasibility:  Are the following outcome measures practical to use in a clinic?  This outcome measured was 

reported in 4 different ways, in 8 different studies.  Please rate the outcome measures below for (a) truth and (b) 

feasibility that have been used in research on PHT. 

   

Please click on the link below to read more in-depth information about the outcome(s) used: 

 

Domain 2 - Participation in Life Activities - click on the link for more in depth information 

 Truth Practical 

 Yes (1) No (2) Unsure (3) Yes (1) No (2) Unsure (3) 

Return to 

Sport (level 

not defined) 

(1)  

o  o  o  o  o  o  

Return to 

Sport (Pre-

injury level) 

(2)  

o  o  o  o  o  o  

Return to 

previous level 

of activity (3)  
o  o  o  o  o  o  

Tegner Score 

(4)  o  o  o  o  o  o  
iHOT-33 

(Sports and 

recreational 
o  o  o  o  o  o  
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activities 

subscale) (5)  

iHOT-33 (Job 

related 

concerns sub 

scale) (6)  

o  o  o  o  o  o  

 

Q10 Domain 2:  Participation domain comment:  We are very keen to hear what you feel is important about the 

outcome measures listed above.  Especially if you would map the outcome measure to another domain.  Please 

suggest outcomes measures that you think belong in this domain that could be used in an interim COS-PHT.  

Add any other comments about your decisions there as well. 

 

Q11 Domain 3:  Pain on activity/loading  The Pain on Activity or Loading Domain is typically measured on a 

pain rating scale.  For example, the patient is asked to mark their level of pain on a 100 mm line on a piece of 

paper.  This is usually called a pain visual analogue scale (or VAS for short).  Alternatively, the patient is asked 

to rate their level of pain by nominating a number between 0 and 10.  This is usually called a pain numerical 

rating scale (or NRS for short).  Both of these scales for measuring pain have 0 being no pain and the other end 

(100 mm or 10 point) being worst pain imaginable. 

  

The important part of this domain is that the patient is asked to think of the level of pain that occurs when they 

do an activity that loads or stresses the tendon.  That is, they do one of the activities that are usually considered 

to be linked to proximal hamstring tendinopathy.  For example, they might be asked to rate their pain when 

sitting, lunging, or running. 

  

There were no studies that measured pain with an activity or a loading task. 

 

Whilst there were no measures in studies on proximal hamstring tendinopathy that capture this domain, 

examples in the original ICON paper included:  Participant/patient-reported intensity of pain on performing a 

task/activity that loads the tendon.  (e.g. VAS or NRS for pain intensity when the patient performs a tendon-

specific pain-provocative task). 

 

Please suggest outcomes measures (e.g. loading tasks) that you think belong in this domain that could be used 

in an interim COS-PHT.  Add any other comments about your decisions there as well. 

 

 

Q12 Domain 4:  Function The Function Domain measures how much difficulty the patient is having with 

certain activities.  The activities might be ones they nominate, or there might be a predefined list of activities for 

the lower limb.  The patient typically rates the amount of difficulty on a numerical rating scale. 

 The lowest end of the scale is the patient having extreme difficulty doing the activity.  The highest end of the 

scale is selected when the patient has no difficulties doing the activity.  
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For the outcome measures listed below, please select yes (agree), no (disagree) or unsure for the following:  (a).  

Truth:  Does the outcome measure record the things about Proximal Hamstring Tendinopathy that you believe 

are important?  (b).  Feasibility:  Are the following outcome measures practical to use in a clinic?   

 We found 2 different ways in which function is measured, across 2 different studies.  Please rate the outcome 

measures below for (a) truth and (b) feasibility that have been used in research on PHT. 

 

Please click on the link below to read more in-depth information about the outcome(s) used.  This includes 

copies of the outcome measures.  Domain 4:  function - Click on the link for more in depth information 

 Truth Practical 

 Yes (1) No (2) Unsure (3) Yes (1) No (2) Unsure (3) 

Lower 

Extremity 

Functional 

Scale (LEFS) 

(1)  

o  o  o  o  o  o  

Level of 

Function (% 

of full 

activity) (2)  

o  o  o  o  o  o  

 

Q13 Domain 4:  Function domain comment:  We are very keen to hear what you feel is important about the 

outcome measures listed above.  Especially if you would map the outcome measure to another domain.  Please 

suggest outcomes measures that you think belong in this domain that could be used in an interim COS-PHT.  

Add any other comments about your decisions there as well. 

 

Q14 Domain 5:  Psychology  The Psychological Factors Domain is usually measured with questionnaires 

focusing on different psychological aspects.  Some questions relate to anxiety and depression and others to a 

person's mental response to a condition.  This includes 

confidence, exaggerated negative thinking or fear of movement or activity. 

  

There were no outcome measures that were mapped to the psychology domain.  Whilst there were no measures 

in studies on proximal hamstring tendinopathy that capture this domain, examples in the original ICON paper 

included:  Pain self-efficacy scale, Pain Catastrophizing Scale (PCS), Kinesiophobia scales (e.g. Tampa Scale of 

Kinesiophobia (TSK)), and anxiety and depression scales (e.g. Hospital Anxiety and Depression Scale (HADS) 

or Patient Health Questionnaire 9 (PHQ9)).  Domain 5 psychological - click on the link for more information   

Please use the text box below to indicate if any of these outcome measures, or any other outcome measures 

could be used in a COS-PHT within the psychology domain.  Add any other comments about your decisions 

there as well.   
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Q15  Domain 6:  Physical Function Capacity 

  

 The Physical Function Capacity Domain is about measuring a patient’s capacity to do a physical task.  

The following will provide an idea of what this domain is about with three examples 

  

 a.) A stopwatch can 

be used to measure the time taken to walk a number of stairs or a set distance on a flat surface. 

 b).  A strength testing machine, which is called a dynamometer, would 

measure the force that muscles can produce 

 c).  Counting the 

number of hops or single limb squats that a patient can perform is another physical function capacity measure. 

  

There were no outcome measures that were mapped to the physical function domain.  Whilst there were no 

measures in studies on proximal hamstring tendinopathy that capture this domain, examples in the original 

ICON paper included:  number of hops, timed stair walk, number of single leg squats, dynamometry (strength) 

and wearable technology.  Please suggest outcomes measures that you think belong in this domain that could be 

used in a COS-PHT.  Add any other comments about your decisions there as well. 

 

Q16 Domain 7:  Disability  

  

The Disability Domain is usually measured with a questionnaire.  The questionnaire usually contains a number 

of questions that ask the patient about how their pain interferes with various activities in their life. 

 

For the outcome measures listed below, please select yes (agree), no (disagree) or unsure for the following:   

(a).  Truth:  Does the outcome measure record the things about proximal hamstring 

tendinopathy that you believe are important? 

(b).  Feasibility:  Are the following outcome measures practical to use in a clinic? 

 

The Disability domain was recorded in six different ways, in six different studies.  Please rate the outcome 

measures below for (a) truth and (b) feasibility that have been used in research on PHT. 

 

Please click on the link below to read more in-depth information about the outcome(s).  This includes copies of 

the outcome measures: 

Domain 7 Disability - Click on the link for more in depth information 

 Truth Practical 

 Yes (1) No (2) Unsure (3) Yes (1) No (2) Unsure (3) 

Victorian 

Institute of 

Sport 
o  o  o  o  o  o  
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Questionnaire 

- Proximal 

Hamstring 

Tendinopathy 

(VISA-H) (1)  

Nirschl Phase 

Rating Scale 

(NPRS) (2)  
o  o  o  o  o  o  

Hip Outcome 

Score - 

Activities of 

Daily Living 

(HOS-ADL) 

(3)  

o  o  o  o  o  o  

Hip Outcome 

Score (HOS-

Sport) (4)  
o  o  o  o  o  o  

Modified 

Harris Hip 

Scale 

(MHHS) (5)  

o  o  o  o  o  o  

Lower 

Extremity 

Functional 

Scale (LEFS) 

(6)  

o  o  o  o  o  o  

iHOT-33 

(Symptoms 

and 

functional 

limitations) 

(7)  

o  o  o  o  o  o  

 

Q17 Domain 7:  Disability domain comment:   

 We are very keen to hear what you feel is important about the outcome measures listed above.  Especially if 

you would map the outcome measure to another domain. 

Please suggest outcomes measures that you think belong in this domain that could be used in an interim COS-

PHT.  Add any other comments about your decisions there as well.   
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Q18 Domain 8:  Quality of life 

 The Quality of Life (QoL) Domain is usually measured with a multi-item questionnaire.  The questionnaires 

typically ask the patients to rate their general well-being. 

 

 For the outcome measures listed below, please select yes (agree), no (disagree) or unsure for the following:   

(a).  Truth:  Does the outcome measure record the things about proximal hamstring tendinopathy that you 

believe are important?   

(b).  Feasibility:  Are the following outcome measures practical to use in a clinic? 

 

 The Quality of Life Domain was measured in 1 way, in a single study.  Please rate the outcome measures below 

for (a) truth and (b) feasibility that have been used in research on PHT. 

 

Please click on the link below to read more in depth information about the outcome(s).  This includes copies of 

the outcome measures:   Domain 8 - quality of life - click on the link for more in-depth information 

 Truth Practical 

 Yes (1) No (2) Unsure (3) Yes (1) No (2) Unsure (3) 

iHOT-33 

(social 

emotional 

and lifestyle 

concerns 

subscale) (1)  

o  o  o  o  o  o  

 

Q19 Domain 8:  Quality of Life domain comment:   

 We are very keen to hear what you feel is important about the outcome measure listed above.  Especially if you 

would map the outcome measure to another domain.  Please suggest outcomes measures that you think belong 

in this domain that could be used in an interim COS-PHT.  Add any other comments about your decisions there 

as well. 

 

Q20 Domain 9:  Pain Over a Specified Time 

  

 The Pain Over a Specified Time Domain is typically measured on a pain rating scale.  For example, the patient 

is asked to mark their level of pain on a 100 mm line on a piece of paper.  This is usually called a pain visual 

analogue scale (or VAS for short).  Alternatively, the patient is asked to rate their level of pain by nominating a 

number between 0 and 10.  This is usually called a pain numerical rating scale (or NRS for short).  Both of these 

scales for measuring pain have 0 being no pain and the other end (100 mm or 10 point) being worst pain 

imaginable. 

  

 The important part of this domain is that patient is asked to think of a period of time and rate their level of pain 

at that time. 
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 For example, they might be asked for their pain now (at this moment); this morning or last night; over the past 

24 hours, week or month).  Less often the patient is just asked if they had pain, with the reply being either yes or 

no.  For example, do you have pain at night.  This outcome measure is typically only one question. 

 

 For the outcome measures listed below, please select yes (agree), no (disagree) or unsure for the following: 

 

(a).  Truth:  Does the outcome measure record the things about proximal hamstring tendinopathy that you 

believe are important?  

(b).  Feasibility:  Are the following outcome measures practical to use in a clinic? 

 

 The Domain:  Pain Over a Specified Time was reported 1 way, in two studies.  Please rate the outcome 

measures below for (a) truth and (b) feasibility that have been used in research on PHT. 

 

Measurement properties:   There have been no clinimetric studies done on this measure in participants with 

Proximal Hamstring Tendinopathy. 

 

Please click on the link below to read more in depth information about the outcome(s) used to assist you in 

making your decision.  Domain 9:  pain over a specified time.  Click on the link for more in depth information   

 

 Truth Practical 

 Yes (1) No (2) Unsure (3) Yes (1) No (2) Unsure (3) 

Mean pain  at 

a specified 

time point 

(e.g. 12 

weeks) (1)  

o  o  o  o  o  o  

 

Q21 Domain 9:  Pain over a specific period of time domain comment:   

We are very keen to hear what you feel is important about the outcome measure listed above.  Especially if you 

would map the outcome measure to another domain. 

 Please suggest outcomes measures that you think belong in this domain that could be used in an interim COS-

PHT.  Add any other comments about your decisions there as well. 

 

Q24 The study working group could not map the outcome measures listed below that have been used in studies 

on proximal hamstring tendinopathy to any of the core domains. 

If you think a measure belongs to a domain, please indicate by ticking yes on no.  In the free text space provided 

next to the outcome measure please indicate domain the measure belongs to. 

For more information on the domains click here (Domain summary). 

 Yes = belongs in a domain 
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 Yes (1) No (2) 

Adverse events (1)  

o  o  
Patient satisfaction of treatment (2)  

o  o  
Number (%) of patient's symptoms 

solved (3)  o  o  
Patient-reported pain rating (VAS) 

at mean follow-up (no specific 

time point) (5)  
o  o  

Mean pain (numerical rating scale) 

at mean follow-up (no specific 

time point) (6)  
o  o  

 

Q25 Thank you for taking the time to complete this survey.  We look forward to providing you with a list of 

measures that should be included in the final COS-PHT or interim COS-PHT.  Measures requiring further 

discussion will be addressed in the Delphi consensus meeting online.  Please contact us if you have any 

suggestions or feedback on how the process is going so far. 

 

'Next' will take you to the end and save this last page of responses. 

 

End of Block:  Survey 
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Appendix N:  Search results PubMed search one (study six) 
PubMed Search number 

combined with 

Boolean operator 

1 (“Gluteal tendinopathy" OR "Greater trochanteric pain syndrome" OR 

abductor tendinopathy OR "lateral hip pain" OR “trochanteric bursitis” OR 

(GTPS NOT (Guanosine-triphosphate OR "green tea" OR "grapevine trunk 

pathogens")) OR ((gluteal OR "gluteus medius" OR "gluteus minimus") AND 

(tendinitis OR tendonitis OR tendinosis OR tendinopathy OR “tendon 

pathology” OR enthesis OR enthesopathy OR tear OR tendon))) 

1 

2 ("therapy"[Subheading] OR "therapy"[All Fields] OR treat*[All Fields] OR 

"interventions" OR "intervention" OR "managements" OR "management" OR 

"manages" OR "managed" OR "manage" OR "rehabilitation"[Subheading] 

OR "rehabilitation"[All Fields] OR "rehabilitation"[MeSH Terms] OR 

"rehab"[All Fields] OR physiotherapy OR "physical therapy") 

1 AND 2 

Results 870 
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Appendix O:  Outcome measures used in gluteal tendinopathy (study six) 
Domain Outcome measure 
Patient rating of 
condition 

Global rating of satisfaction 
Global rating of change 
Patient acceptable symptom state 
Single assessment numeric evaluation 

Participation in life 
activities 

Lower Extremity Activity Scale 
University of California at Los Angeles Activity Score 
Work Participation 

Pain on loading Single leg stance 
Walking a distance 
Strength test pain 
Unspecified activity 
Sleep 

Function Lower Extremity Functional Score 
Patient Specific Functional Score 

Psychological factors Pain Catastrophizing Scale 
Pain Self-Efficacy Questionnaire 
Patient Health Questionnaire 9 
Tampa Scale of Kinesiophobia  
Hospital Anxiety and Depression Scale 

Physical Functional 
Capacity 

Strength 
Six-minute walk test 
Ten-minute walk test 10mtw 
Balance 
Timed up and Go 
Lag 

Disability Harris Hip Score 
Modified Harris Hip Score 
Oxford Hip Score 
Hip Outcome Score (Sport) 
Hip Outcome Score (Activities of Daily Living) 
Victorian Institute of Sport Assessment – Gluteal Tendinopathy 
Western Ontario and McMaster Universities Arthritis Index 
Non-Arthritis Hip Score 
Liquesce Index 
Lateral Hip Pain Questionnaire 
Chronic Pain Grade Score 
Hip Disability and Osteoarthritis Outcome Score 
Roles and Maudsley Score 
Merle d'Aubigne and Postal Score 
Copenhagen Hip and Groin Outcome Score 
Greater Trochanteric Pain Syndrome Patient-reported Outcome 

Quality of Life International Hip Outcome Tool-33 
International Hip Outcome Tool-12 
Assessment of Quality of life-8D 
Assessment of Quality of life-6D 
Assessment of Quality of life-4D 
EuroQol five-dimensional questionnaire-5L 
EuroQol five-dimensional questionnaire-3L 
Musculoskeletal Health Questionnaire 
Short form-36 
Short form-12 

Pain over specific 
time 

Pain at night (numerical rating scale - pain) 
Pain today (numerical rating scale - pain) 
Pain now (numerical rating scale - pain) 
Pain at times over the past 2 weeks (numerical rating scale - pain) 
Pain over the past month (numerical rating scale - pain) 
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Pain over the past week (numerical rating scale - pain) 
Could not be mapped 
to any domain 
(examples) 

Movement analysis (e.g. Vicon motion systems)  
Clinical examination 
Pain (over no specified time-point or without loading) 
Physical activity 
General questions 
Satisfaction with treatment 
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Appendix P:  Search results of PubMed Search two (study six) 
PubMed Search Search number 

combined with 

Boolean operator 

1 Population 

 

Hip[MeSH Terms] OR ‘hip injuries’[MeSH Terms] OR groin[MeSH Terms] OR (gluteal[Title/Abstract] AND (tendin*[Title/Abstract] OR 

tendon*[Title/Abstract] OR ‘tendon pathology’[Title/Abstract] OR enthesis[Title/Abstract] OR enthesopathy[Title/Abstract] OR tear*[Title/Abstract] OR 

avul*[Title/Abstract] OR rupture[Title/Abstract] OR teno*[Title/Abstract])) OR (‘gluteus minimus’[Title/Abstract] AND (tendin*[Title/Abstract] OR 

tendon*[Title/Abstract] OR ‘tendon pathology’[Title/Abstract] OR enthesis[Title/Abstract] OR enthesopathy[Title/Abstract] OR tear*[Title/Abstract] OR 

avul*[Title/Abstract] OR rupture[Title/Abstract] OR teno*[Title/Abstract])) OR (‘gluteus medius’[Title/Abstract] AND (tendin*[Title/Abstract] OR 

tendon*[Title/Abstract] OR ‘tendon pathology’[Title/Abstract] OR enthesis[Title/Abstract] OR enthesopathy[Title/Abstract] OR tear*[Title/Abstract] OR 

avul*[Title/Abstract] OR rupture[Title/Abstract] OR teno*[Title/Abstract])) OR (abductor[Title/Abstract] AND (tendin*[Title/Abstract] OR 

tendon*[Title/Abstract] OR ‘tendon pathology’[Title/Abstract] OR enthesis[Title/Abstract] OR enthesopathy[Title/Abstract] OR tear*[Title/Abstract] OR 

avul*[Title/Abstract] OR rupture[Title/Abstract] OR teno*[Title/Abstract])) OR GTPS[Title/Abstract] OR ‘trochanteric pain’[Title/Abstract] OR ‘lateral hip 

pain’[Title/Abstract] OR ‘trochanteric bursitis’[Title/Abstract] 

1 

2 Instrument search ‘Global rating of satisfaction’[Title/Abstract] OR ‘global rating of change’[Title/Abstract] OR GROS[Title/Abstract] OR GROC[Title/Abstract] OR ‘single 

assessment numeric evaluation’[Title/Abstract] OR SANE[Title/Abstract] OR PASS[Title/Abstract] OR ‘Patient acceptable symptom state’[Title/Abstract] OR 

satisfaction [Title/Abstract] OR ‘Lower extremity activity scale’[Title/Abstract] OR LEAS[Title/Abstract] OR ‘University of California at Los Angeles 

Activity Score’[Title/Abstract] OR ‘UCLA Activity score’[Title/Abstract] OR ‘Lower extremity functional score’[Title/Abstract] OR LEFS[Title/Abstract] OR 

‘single leg stance’[Title/Abstract] OR SLS[Title/Abstract] OR Sleep[Title/Abstract] OR walking[Title/Abstract] OR stair[Title/Abstract] OR 

GROS[Title/Abstract] OR GROC[Title/Abstract] OR ‘single assessment numeric evaluation’[Title/Abstract] OR SANE[Title/Abstract] OR 

PASS[Title/Abstract] OR ‘Patient acceptable symptom state’[Title/Abstract] OR satisfaction[Title/Abstract] OR ‘Patient specific functional 

score’[Title/Abstract] OR PSFS[Title/Abstract]  OR ‘pain catastrophi?ing scale’[Title/Abstract] OR PCS[Title/Abstract] OR ‘pain self-efficacy 

questionnaire’[Title/Abstract] OR ‘patient health questionnaire 9’[Title/Abstract] OR PSEQ[Title/Abstract] OR PHQ[Title/Abstract] OR ‘Tampa scale of 

Kinesiophobia’[Title/Abstract] OR TSK[Title/Abstract] OR ‘Healthy Anxiety and depression scale’[title/abstract] HADS[Title/Abstract] OR 

TAMPA[Title/Abstract] OR Strength[Title/Abstract] OR ‘six minute walk test’[Title/Abstract] OR 6mwt[Title/Abstract] OR ‘walk test’[Title/Abstract] OR 

10mtw[Title/Abstract] OR balance[Title/Abstract] OR ‘ timed-up and go’[Title/Abstract] OR TUG[Title/Abstract] OR Lag[Title/Abstract] OR ‘modified 

Harris hip’[Title/Abstract] OR mHHS[Title/Abstract] OR ‘oxford hip score’[Title/Abstract] OR OHS[Title/Abstract] OR ‘Hip outcome score’[Title/Abstract] 

OR HOS[Title/Abstract] OR VISA-G[Title/Abstract] OR ‘Victorian Institute of sport assessment’[Title/Abstract] OR ‘Oswestry disability 

index’[Title/Abstract] OR ODI[Title/Abstract] OR WOMAC[Title/Abstract]  OR ‘Western Ontario and McMaster Universities Arthritis index’[Title/Abstract] 

OR ‘Non-arthritic hip score’[Title/Abstract] OR NAHS[Title/Abstract] OR ‘Chronic Pain Grade Score’[Title/Abstract] OR CPGS[Title/Abstract] OR ‘Lateral 

1 AND 2 
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hip pain questionnaire’[Title/Abstract] OR LHPQ[Title/Abstract] OR ‘Hip disability and osteoarthritis outcome score’[Title/Abstract] OR 

HOOS[Title/Abstract] OR ‘Roles and Maudsley Score’[Title/Abstract] OR RMS[Title/Abstract] OR ‘Merle d'Aubigne and Postal Score’[Title/Abstract]  

OR MdA[Title/Abstract] OR ‘Copenhagen hip and groin outcome score’[Title/Abstract] OR HAGOS[Title/Abstract] OR GTPS-PRO[Title/Abstract] OR 

‘Lequesne Index’[Title/Abstract] OR L-index[Title/Abstract] OR ‘Quality of life’[Title/Abstract] OR QOL[Title/Abstract] OR ‘International hip outcome 

tool’[Title/Abstract] OR ‘iHot-33’[Title/Abstract] OR iHot-12[Title/Abstract] OR ‘Assessment of Quality of life’[Title/Abstract] OR AQoL-8d[Title/Abstract] 

OR AQoL-6D[Title/Abstract] OR AQoL-4d[Title/Abstract] OR ‘EuroQol five-dimensional questionnaire’[Title/Abstract] OR EQ-5D-5L[Title/Abstract] OR 

EQ-5D-3L[Title/Abstract] OR ‘Musculoskeletal health questionnaire’[Title/Abstract] MSK-HQ[Title/Abstract] OR ‘Short form 36’[Title/Abstract] OR SF-

36[Title/Abstract] OR SF-12[Title/Abstract] OR Pain[Title/Abstract] 

3 Validated 

measurement 

properties filter 

(instrumentation[sh] OR methods[sh] OR ‘Validation Studies’[pt] OR ‘Comparative Study’[pt] OR ‘psychometrics’[MeSH] OR psychometr*[tiab] OR 

clinimetr*[tw] OR clinometr*[tw] OR ‘outcome assessment (health care)’[MeSH] OR ‘outcome assessment’[tiab] OR ‘outcome measure*’[tw] OR ‘observer 

variation’[MeSH] OR ‘observer variation’[tiab] OR ‘Health Status Indicators’[Mesh] OR ‘reproducibility of results’[MeSH] OR reproducib*[tiab] OR 

‘discriminant analysis’[MeSH] OR reliab*[tiab] OR unreliab*[tiab] OR valid*[tiab] OR ‘coefficient of variation’[tiab] OR coefficient[tiab] OR 

homogeneity[tiab] OR homogeneous[tiab] OR ‘internal consistency’[tiab] OR (cronbach*[tiab] AND (alpha[tiab] OR alphas[tiab])) OR (item[tiab] AND 

(correlation*[tiab] OR selection*[tiab] OR reduction*[tiab])) OR agreement[tw] OR precision[tw] OR imprecision[tw] OR ‘precise values’[tw] OR test-

retest[tiab] OR (test[tiab] AND retest[tiab]) OR (reliab*[tiab] AND (test[tiab] OR retest[tiab])) OR stability[tiab] OR interrater[tiab] OR inter-rater[tiab] OR 

intrarater[tiab] OR intra-rater[tiab] OR intertester[tiab] OR inter-tester[tiab] OR intratester[tiab] OR intra-tester[tiab] OR interobserver[tiab] OR inter-

observer[tiab] OR intraobserver[tiab] OR intra-observer[tiab] OR intertechnician[tiab] OR inter-technician[tiab] OR intratechnician[tiab] OR intra-

technician[tiab] OR interexaminer[tiab] OR inter-examiner[tiab] OR intraexaminer[tiab] OR intra-examiner[tiab] OR interassay[tiab] OR inter-assay[tiab] OR 

intraassay[tiab] OR intra-assay[tiab] OR interindividual[tiab] OR inter-individual[tiab] OR intraindividual[tiab] OR intra-individual[tiab] OR 

interparticipant[tiab] OR inter-participant[tiab] OR intraparticipant[tiab] OR intra-participant[tiab] OR kappa[tiab] OR kappa’s[tiab] OR kappas[tiab] OR 

repeatab*[tw] OR ((replicab*[tw] OR repeated[tw]) AND (measure[tw] OR measures[tw] OR findings[tw] OR result[tw] OR results[tw] OR test[tw] OR 

tests[tw])) OR generaliza*[tiab] OR generalisa*[tiab] OR concordance[tiab] OR (intraclass[tiab] AND correlation*[tiab]) OR discriminative[tiab] OR ‘known 

group’[tiab] OR ‘factor analysis’[tiab] OR ‘factor analyses’[tiab] OR ‘factor structure’[tiab] OR ‘factor structures’[tiab] OR dimension*[tiab] OR 

subscale*[tiab] OR (multitrait[tiab] AND scaling[tiab] AND (analysis[tiab] OR analyses[tiab])) OR ‘item discriminant’[tiab] OR ‘interscale correlation*’[tiab] 

OR error[tiab] OR errors[tiab] OR ‘individual variability’[tiab] OR ‘interval variability’[tiab] OR ‘rate variability’[tiab] OR (variability[tiab] AND 

(analysis[tiab] OR values[tiab])) OR (uncertainty[tiab] AND (measurement[tiab] OR measuring[tiab])) OR ‘standard error of measurement’[tiab] OR 

sensitiv*[tiab] OR responsive*[tiab] OR (limit[tiab] AND detection[tiab]) OR ‘minimal detectable concentration’[tiab] OR interpretab*[tiab] OR 

((minimal[tiab] OR minimally[tiab] OR clinical[tiab] OR clinically[tiab]) AND (important[tiab] OR significant[tiab] OR detectable[tiab]) AND (change[tiab] 

OR difference[tiab])) OR (small*[tiab] AND (real[tiab] OR detectable[tiab]) AND (change[tiab] OR difference[tiab])) OR ‘meaningful change’[tiab] OR 

‘ceiling effect’[tiab] OR ‘floor effect’[tiab] OR ‘Item response model’[tiab] OR IRT[tiab] OR Rasch[tiab] OR ‘Differential item functioning’[tiab] OR 

DIF[tiab] OR ‘computer adaptive testing’[tiab] OR ‘item bank’[tiab] OR ‘cross-cultural equivalence’[tiab]) 

1 AND 2 AND 3 
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4 Exclusion filter (‘addresses’[Publication Type] OR ‘biography’[Publication Type] OR ‘case reports’[Publication Type] OR ‘comment’[Publication Type] OR 

‘directory’[Publication Type] OR ‘editorial’[Publication Type] OR ‘festschrift’[Publication Type] OR ‘interview’[Publication Type] OR ‘lectures’[Publication 

Type] OR ‘legal cases’[Publication Type] OR ‘legislation’[Publication Type] OR ‘letter’[Publication Type] OR ‘news’[Publication Type] OR ‘newspaper 

article’[Publication Type] OR ‘patient education handout’[Publication Type] OR ‘popular works’[Publication Type] OR ‘congresses’[Publication Type] OR 

‘consensus development conference’[Publication Type] OR ‘consensus development conference, nih’[Publication Type] OR ‘practice guideline’[Publication 

Type]) NOT (‘animals’[MeSH Terms] NOT ‘humans’[MeSH Terms]) 

1 AND 2 AND 3 AND 

NOT 4 

Results:  2964 
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Appendix Q:  Summary of findings per language version (study six) 
Questionnaire ROB Inconsistency Imprecision Indirectness QUALITY OF EVIDENCE 

(High, moderate, low, very 
low) 

OVERALL RATING 
+ / - / ? 

VISA-G 

Content validity - relevance Extremely serious No NA No Very low + 

Content validity - comprehensiveness Extremely serious No NA No Very low + 

Content validity - comprehensibility Very serious No NA No Low + 

Structural validity  Very serious NA1 Serious No ? ? 

Internal consistency Very serious NA1 Serious No  ? ?  

Cross-cultural validity NT NT NT NT ? ? 

Reliability Very serious NA1 Very serious No Very low + 

Measurement error Very serious NA1 Very serious No Very low + 

Construct validity (comparison with outcome 
measures) 

Serious NA1 Serious No Low - 

Construct validity (known group) No NA1 Serious No Moderate + 

Responsiveness (before and after intervention) No NA1 Serious Serious Low + 

Responsiveness (comparison with other 
outcome measures) 

Serious NA1 Serious Serious Very low + 

VISA-G.BR 

Content validity - relevance Extremely serious No NA No Very low + 

Content validity - comprehensiveness Extremely serious No NA No Very low + 

Content validity - comprehensibility Extremely serious No NA No Very low + 

Structural validity  NT NT NT NT ? ? 

Internal consistency Very serious NA1 Serious No ? ? 

Cross-cultural validity NT NT NT NT ? ? 
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Reliability Very serious NA1 Serious No Very low + 

Measurement error Very serious NA1 Serious No Very low + 

Construct validity (comparison with outcome 
measures) 

Serious NA1 Serious No Low - 

Construct validity (known group) NT NT NT NT ? ? 

Responsiveness (before and after intervention) Extremely serious NA1 Serious No Very low - 

Responsiveness (comparison with other 
outcome measures) 

NT NT NT NT ? ? 

VISA-G.F 

Content validity - relevance Extremely serious No NA No Very low + 

Content validity - comprehensiveness Extremely serious No NA No Very low + 

Content validity - comprehensibility Very serious No NA No Low + 

Structural validity  NT NT NT NT ? ? 

Internal consistency Very serious NA1 Serious No ? ?  

Cross-cultural validity NT NT NT NT ? ? 

Reliability Extremely serious NA1 No Very serious Very low + 

Measurement error Extremely serious NA1 Serious No Very low + 

Construct validity (comparison with outcome 
measures) 

Serious NA1 No No Moderate - 

Construct validity (known group) No NA1 No No High + 

Responsiveness (before and after intervention) NT NT NT NT ? ? 

Responsiveness (comparison with other 
outcome measures) 

NT NT NT NT ? ? 

VISA-G.I 

Content validity - relevance Extremely serious No NA No Very low + 

Content validity - comprehensiveness Extremely serious No NA No Very low + 
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Content validity - comprehensibility Very serious No NA No Low + 

Structural validity  NT NT NT NT ? ? 

Internal consistency Very serious NA1 Very serious No ? ?  

Cross-cultural validity NT NT NT NT ? ? 

Reliability Very serious NA1 Very serious No Very Low + 

Measurement error Very serious NA1 Very serious No Very Low + 

Construct validity (comparison with outcome 
measures) 

Serious NA1 Serious No Low - 

Construct validity (known group) Serious NA1 Serious No Low + 

Responsiveness (before and after intervention) NT NT NT NT ? ? 

Responsiveness (comparison with other 
outcome measures) 

NT NT NT NT ? ? 

VISA-G.DK 

Content validity - relevance Extremely serious No NA No Very low + 

Content validity - comprehensiveness Extremely serious No NA No Very low + 

Content validity - comprehensibility Very serious No NA No Low + 

Structural validity NT NT NT NT ? ? 

Internal consistency Very serious NA1 Very serious No ? ?  

Cross-cultural validity NT NT NT NT ? ? 

Reliability Very serious NA1 Very Serious No Very low + 

Measurement error Very serious NA1 No Very serious Very low + 

Construct validity (comparison with outcome 
measures) 

NT NT NT NT ? ? 

Construct validity (known group) NT NT NT NT ? ? 

Responsiveness (before and after intervention NT NT NT NT ? ? 
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Responsiveness (comparison with other 
outcome measures) 

NT NT NT NT ? ? 

HOS-Brazil (ADL) 

Content validity - relevance Extremely serious No NA Serious Very low + 

Content validity - comprehensiveness Extremely serious No NA Serious Very low - 

Content validity  - comprehensibility Extremely serious No NA Serious Very low + 

Structural validity  NT NT NT NT ? ? 

Internal consistency Very serious NA1 Serious Serious ? ? 

Cross-cultural validity NT NT NT NT ? ? 

Measurement error Serious No Serious Serious Very low - 

Reliability (test-retest) Serious No Serious Serious Very low + 

Construct validity (comparison with other 
outcome measures) 

Serious No Serious Serious Very low - 

Responsiveness NT NT NT NT ? ? 

HOS-Brazil (Sport) 

Content validity - relevance Extremely serious No NA Serious Very low + 

Content validity - comprehensiveness Extremely serious No NA Serious Very low - 

Content validity - comprehensibility Extremely serious No NA Serious Very low +/- 

Structural validity  NT NT NT NT ? ? 

Internal consistency Very serious NA1 Serious Serious ? ? 

Cross-cultural validity NT NT NT NT ? ? 

Measurement error Serious No Serious Serious  Very low + 

Reliability (test-retest) Serious No Serious Serious Very low + 

Construct validity (hypothesis testing) Serious No Serious Serious Very low - 

Responsiveness NT NT NT NT ? ? 
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Quality level:   
• High –very confident that the true measurement property lies close to that of the estimate of the measurement property 
• Moderate –moderately confident in the measurement property estimate:  the true measurement property is likely to be close to the estimate of the measurement property, but there is a possibility that it 

is substantially different 
• Low – confidence in the measurement property estimate is limited:  the true measurement property may be substantially different from the estimate of the measurement property 
• Very low - very little confidence in the measurement property estimate:  the true measurement property is likely to be substantially different from the estimate of the measurement property 
• 1inconsistency could not be evaluated because there was only one study available 

Overall rating:   
• + = sufficient, - = insufficient, +/- = inconsistent, ? = indeterminate 

HOS-Brazil (ADL) = Hip Outcome Score (activities of daily living), NA = not applicable, NT = not tested, VISA-G = Victorian Institute of Sport Assessment – Gluteal Tendinopathy, VISA-G.BR = Victorian 
Institute of Sport Assessment – Gluteal Tendinopathy Brazil, VISA-G.DK = Victorian Institute of Sport Assessment – Gluteal Tendinopathy Danish, VISA-G.F = Victorian Institute of Sport Assessment – 
Gluteal Tendinopathy French, VISA-G.I = Victorian Institute of Sport Assessment – Gluteal Tendinopathy Italian 
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Appendix R:  Outcome measures mapped to tendinopathy suggested domains (study six) 

  
Illustrating the frequency of outcome measures used in each of the core domains of tendinopathy 
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Appendix S:  Hypothesis testing for construct validity (study six) 
Study Outcome measure Hypotheses Pearson's R Interpretation of Pearson's R Validated hypotheses 

(Yes/No) 
Beaudart (2020) SF-36 (physical functioning) vs VISA-

G.F 
Strong 0.77 Strong Yes 

Beaudart (2020) SF-36 (social functioning) vs VISA-G.F Weak 0.27 Weak Yes 
Beaudart (2020) SF-36 (role limitation physical) vs 

VISA-G.F 
Strong 0.77 Strong Yes 

Beaudart (2020) SF-36 (role limitation emotional) vs 
VISA-G.F 

Weak 0.35 Moderate No 

Beaudart (2020) SF-36 (mental health) vs VISA-G.F Weak 0.38 Moderate No 
Beaudart (2020) SF-36 (vitality) vs VISA-G.F Weak 0.23 Weak Yes 
Beaudart (2020) SF-36 (body pain) vs VISA-G.F Strong 0.72 Strong Yes 
Beaudart (2020) SF-36 (general health) vs VISA-G.F Weak 0.55 Strong No 
Fearon (2015) VISA-G vs HHS Moderate 0.02 Weak No 
Fearon (2015) VISA-G vs ODI Moderate 0.21 Weak No 
Minetto (2020) VISA-G.I vs ODI Moderate -0.80 Strong No 
Paiva (2021) VISA-G.BR vs ODI Moderate -0.77 Strong No 
Costa (2019) HOS-Brazil ADL vs NAHS total score Strong 0.87 Strong Yes 
Costa (2019) HOS-Brazil ADL vs SF-12 Physical 

subscale score 
Strong 0.74 Strong Yes 

Costa (2019) HOS-Brazil ADL vs SF-12  mental 
subscale score 

Weak 0.35 Moderate No 

Costa (2019) HOS-Brazil Sport vs SF-12 physical 
subscale score 

Strong 0.69 Strong Yes 

Costa (2019) HOS-Brazil Sport vs NAHS total score Strong 0.79 Strong Yes 
Costa (2019) HOS-Sport vs SF-12 Mental subscale Weak 0.34 Moderate No 



   

 

243 

 

Hypothesis: 
Strong correlations (≥ 0.50) would be found with instruments measuring similar constructs  
Correlations with instruments measuring related, but dissimilar constructs would be lower (0.3-0.5) 
Correlations with instruments measuring unrelated constructs would be low (<0.3) 
ADL = activities of daily living, HHS = Harris Hip Score, HOS = Hip Outcome Score, NAHS = Non-arthritic Hip Score, ODI = Oswestry Disability Index, SF = 
short form-36, VISA-G = Victorian Institute of Sport Assessment - Gluteal Tendinopathy, VISA-G.BR = Victorian Institute of Sport Assessment – Gluteal 
Tendinopathy Brazil, VISA-G.F = Victorian Institute of Sport Assessment - Gluteal Tendinopathy French, VISA-G.I = Victorian Institute of Sport Assessment - 
Gluteal Tendinopathy Italian 
1 Data not reported on femoroacetabular impingement and gluteal tendinopathy patients separately 
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Appendix T:  Interpretability (study six) 
Source Outcome 

measure 
Language 
version 

Distribution of 
scores in the 
study population 

Percentage of 
missing items and 
percentage of 
missing total 
scores 

Floor and ceiling 
effects 

Scores and 
change scores 
available for 
relevant 
(sub)groups 

Minimal 
important 
change or 
minimal 
important 
difference 

Information on 
response shift 

Beaudart 
(2020) 

VISA-G.F French Mean (baseline):  
60.5 
Range:  43-71 

No missing items  None of the 
GTPS 
participants 
obtained the 
lowest or the 
highest score to 
the scale 
 

NR NR NR 

Ebert (2019)  
 

VISA-G English Mean (baseline):  
43 (SD 15.0) 
12-month post 
intervention:  
mean:  78.7 (SD 
14.1) 

NR Only one patient 
attained (1.8%) 
the maximum 
VISA-G score at 
12 months 

Change in VISA-
G score from pre-
surgery (mean 
(SD)) 
3 months:  22.1 
(SD17.2) 
6 months:28.0 
(15.6SD) 
12 months:  35.2 
(SD 16.8) 

MIC:   
29/100 (GRC 
≥4) 
22/100 (GRC≥3) 

SRM:  mean 
(95% CI) 
3 months:1.28 
(0.88 to 1.65) 
6 months 1.80 
(95% CI :1.47 
to 2.16) 
12 months:2.13 
(95% CI 1.75 to 
2.63) 

Fearon (2015) 
 

VISA-G English Mean (baseline):  
47.00 (95% CI 
42.62 to 50.18) 

No missing items No floor or 
ceiling effects 
identified. 

NR NR NA 

Jorgensen 
(2020)  
 

VISA-
G.DK 

Danish Mean (baseline):  
61.94 (SD +/-
5.78) 
Range:  48- 77 
 

NR No floor and 
ceiling effects 
identified  

NR NR NR 

Minetto 
(2020) 

VISA-G.I Italian Median:  54 
(34.2-63.0)1 

NR No floor or 
ceiling effects 

NR NR NR 
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  identified for the 
total score and 
for five of the 
eight items (items 
number 1, 3, 4, 5, 
8).  Floor effect 
identified for 
items 2 and 7.  
Ceiling effect 
identified for 
items 2 and 6 

Paiva (2021)  
 

VISA-
G.BR 

Brazilian 
Portuguese 

Mean (baseline):  
62.82 (15.75SD) 
Range:  47.07-
78.57 
 

NR No floor or 
ceiling effect 
identified 

Change in VISA-
G.BR score post 
30 days of 
uncontrolled 
intervention2 = 
2.86 (/100) 
 

NR NR 

Costa (2018) HOS-
Brazil 
(ADL) 

Brazilian 
Portuguese 

HOS-Brazil 
(ADL):  15.8-65.1 

NR No questionnaire 
exhibited scores 
of zero or 100 
(maximum score) 

NR MCID: 
HOS-Brazil 
(ADL):  4.6 
 

NR 

Costa (2018) HOS-
Brazil 
(Sport) 

Brazilian 
Portuguese 

HOS-Brazil 
(Sport):  2.8-97.2 

NR No questionnaire 
exhibited scores 
of zero or 100 
(maximum score) 

NR MCID: 
HOS-Brazil 
(Sport):  5.5 

NR 

1Median 1st and 3rd quartile scores of VISA-G.I 
2Uncontrolled intervention 
HOS-Brazil (ADL) = Hip Outcome Score-Brazil (Activities of Daily Living), HOS-Brazil (Sport) = Hip Outcome Score-Brazil (Sport), GTPS = Greater Trochanteric Pain 
Syndrome, MIC = minimally important change, MCID = minimal clinically important difference, NR = not reported, SD = standard deviation, SRM = standard response 
mean, VISA-G = Victorian Institute of Sport – Gluteal Tendinopathy, VISA-G.BR = Victorian Institute of Sport Assessment – Gluteal Tendinopathy Brazil, VISA-G = 
Victorian Institute of Sport – Gluteal Tendinopathy Danish, VISA-G = Victorian Institute of Sport – Gluteal Tendinopathy French, VISA-G = Victorian Institute of Sport 
– Gluteal Tendinopathy Italian 
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Appendix U:  Feasibility (study six) 
Source HOS-Brazil VISA-G, VISA-G.BR, VISA-

G.DK, VISA-G.F, VISA-G.I  
Patient’s comprehensibility NIA Assessed in English 

developmental study for 
question clarity 
Item 8 – difficulty interpreting 
noted in Danish version.  
Added clarification during 
development. 

Clinician’s comprehensibility NIA Assessed for clarity in English 
version 

Type and ease of administration Paper based or online 
No additional information 
available 

Paper based or online 
No additional information 
available 

Length of the instrument 28 items (ADL:19 items, 
Sport:  9 items) 

8 items 

Completion time (minutes)1 
 

NIA Not reported in VISA-G, 
VISA-G.F, VISA-G.I, VISA-
G.BR 
Reported in Danish version 
only: 
First completion: 
VISA-G.DK:  2:36–9:56 
(±4:45) 
Second completion: 
2:12–8:38 (±3:49) 

Patient’s required mental and 
physical ability level 

NIA NIA 

Ease of standardisation NIA NIA 
Ease of score calculation 19 items ADL scale 

9 items Sport scale 
Each section scored on Likert 
scale from  4-0 or N/A (with 
4 being no difficulty at all and 
0 being unable to perform). 
Calculated as separate sub 
scores or a total score and 
expressed as a percentage 

Addition of items 1 to 8 
Item 8 involves 3 sections 
(section A, section B or section 
C).  Only one of section A, B 
or C should be completed.  
Section A is scored out of 10, 
Section B out of 20 and section 
C out of 30. 
Total score possible = 100 (all 
versions) 

Copyright No No 
Cost of an instrument Free Free 
Required equipment No equipment No equipment 
Availability in different settings Yes Yes 
Regulatory agency’s requirement 
for approval 

Not required Not required 

ADL = activity of daily living, HOS-Brazil = Hip Outcome Score Brazil (Activities of Daily 
Living), NIA = no information available, VISA-G = Victorian Institute of Sport – Gluteal 
tendinopathy, VISA-G.BR = Victorian Institute of Sport Assessment – Gluteal Tendinopathy Brazil, 
VISA-G.DK = Victorian Institute of Sport – Gluteal Tendinopathy Danish, VISA-G.F = Victorian 
Institute of Sport – Gluteal Tendinopathy French, VISA-G.I = Victorian Institute of Sport – Gluteal 
Tendinopathy Italian. 
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Appendix W:  Sports Kongress poster 

 

INTERVENTIONS: CHANGE 
IN PAIN 

DESIGN
Search Strategy
• MEDLINE, CINAHL, EMBASE, SPORTDiscus and PUBMED

PHT Tendinopathy
“Hamstring” “Tendinopathy”

“Biceps femoris” “Tendinosis”
“Semitendinos*” “Tendinitis”

“Semimembranos*” Tear

PRP: STANDARDISED 
MEAN CHANGE IN PAIN 

 

SEARCH RESULTS

University of Queensland
School of Health and Rehabilitation Sciences

INTRODUCTION
Proximal hamstring tendinopathy (PHT)
• Is a recognised cause of persistent buttock pain in the athletic and non-athletic population.
• Was !rst described as “the hamstring syndrome” by Puranen in 1988.  Other synonyms include hamstring tendinitis and high hamstring tendinopathy. 
• PHT is classi!ed as an insertional tendinopathy, with the cardinal feature being pain at the proximal attachment of the hamstring.
• "e evidence of the e#ect of di#erent treatments is currently unknown, but must be evaluated to assist in treatment selection.

AIM
To evaluate the e#ect of non-surgical and surgical management on:

• Symptoms
• Physical function 
• Quality of life

SELECTION CRITERIA
Included

• Studies of level I-IV evidence: 
• Randomised controlled trials, prospective comparative cohort trials, case-control trials and retrospective case series 

with 2 or more subjects.

Excluded
• level V evidence: letters to the editor, isolated single case reports, expert opinion reviews, systematic reviews, biome-

chanical reports, narrative reviews

RISK OF BIAS
Epidemological appraisal
• An appraisal instrument was developed to critically appraise 

included studies.
Key !ndings included

• Limited use of validated outcome measures in surgical studies
• Blinding of assessors of data was an issue across studies

Reporting
• Reporting of interventions and control groups was assessed using 

the TIDieR item checklist.  
• Results can be seen in !gure 3 below.
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KEY MESSAGES
• While 18 studies were included in the systematic review, most studies were found to be of low level evidence.
• Surgery was the most reported on intervention (8 studies).  All surgical studies demonstrated improvement in symptoms and physical function over time.  Unfortunately, all were retrospective 

case series (level 4 evidence).  Comparative studies are required to distinguish the e#ect of surgery against time, and against other more conservative treatment options.
• Adverse outcomes occurred in 15% of patients undergoing surgery.
• "ere was 1 high quality study on conservative management, which demonstrated a poor e#ect on pain and physical function compared to shockwave therapy.  Results must be interpreted with 

caution due to the small sample size and lack of long term follow-up.  Futher studies also neeed to be conducted to determine the optimal conservative management plan.
• A lack of use of validated outcome measures limited comparison of results between studies.
• Results of the systematic review highlight the need for further high quality research in people with PHT, to assist health practitioners in treating this debilitating condition.

Key Points
• E#ect size on pain (VAS) ranged from -0.8 to -3.23 in groups with a comparison intervention.
• In groups without a comparison group, e#ect sizes ranged from -6.02 to -0.90. 
• All treatments had a positive e#ect on pain (VAS), however the magnitude varied.
• Comparitive studies with larger sample sizes will assist in understanding the optimal treatment.

   @TonyNasserPT
Correspondence:
anthony.nasser@uq.edu.au

REPORTING OF INTERVENTIONS

Key Points
• Completeness of reporting interventions was investigated using the TIDIeR tool.
• "e completeness of reporting was higher in the intervention groups than control groups. 
• "e percentage of studies that satisfactorily reported each item ranged from 100% to 38% in the 

intervention group.
• "e percentage of studies that satisfactorily reported each item ranged from 100% to 33% in the control 

group.
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PATIENT 
SATISFACTION OF SURGERY

TREATMENT TYPE

Key Points
• 4 of 8 surgical studies reported on subjective patient 

success 
• Almost 90% had either a excellent or a good results
• Di#erent surgical methods were used across studies
• No surgical studies included had a control group

Records  identi!ed
n = 2211

Articles excluded a$er screening 
titles and abstracts 

n = 1320

Potentially relevant articles 
retrieved for evaluation of full text

n = 74

Eligible articles included in review
n = 18In
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Key Points
• 3 studies investigating PRP reported on change in pain 

(VAS) over time.
• Only 1 study had a comparison group (Wetzel 2012).  It 

showed only minor di#erences between PRP and the 
traditional care group at 12 weeks (0.7/10)

• Randomised comparitive studies, with larger sample 
sizes are required to determine the e#ect of PRP on 
pain.

Summary  of included studies

Studies included 18

Total participants 582 (227F)

Age (range) 13-71 yrs

   Figure 3 - table summarising included studies

Figure 4 - Summary of reporting of interventions in experimental group and control groups 

Figure 8– Summary of patient satisfaction of surgery

Figure 5 – Summary of number of patients receiving 
each treatment type in included studies.
AWB = autologous whole blood, CSI = corticosteroid in-
jection, SWT = shockwave therapy, PRP = platelet-rich 
plasma, CM = conservative management

Figure 6 – Graph demonstrating the change in pain a"er 
PRP (mean di#erence in VAS score), PRP = platelet-rich 
plasma, TC = traditional care.

Figure 2- Flow diagram outlining study selection
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Percentage of trials achieving each TIDIeR
 item in control groups

Percentage of trials achieving each TIDIeR item in 
intervention groups

   Key Points
• Surgical management was the most common 

treatment type with 344 patients undergoing surgery.
• 67 patients received PRP treatment.
• Only a small portion of data exists on conservative 

management.

   Figure 1 - Summarising search strategy

Scan QR code 
for additional 

information on 
included studies

Figure 7 - E#ect size (SMD) of comparative studies and single group studies on pain (VAS).  In comparative 
studies the treatment listed $rst favours the intervention.  PRP = platelet-rich plasma, TCT = traditional care, 
SWT = shockwave therapy.
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SEARCH

University of Queensland
School of Health and Rehabilitation Sciences

PROXIMAL HAMSTRING TENDINOPATHY (PHT)
• Is a recognised cause of persistent buttock pain in the athletic and non-athletic population
• Was !rst described as “the hamstring syndrome” in 1988
• It’s primary feature is localised pain at the proximal attachment of the hamstring
• "erefore evidence of the e#ect of di#erent interventions must be evaluated to assist treatment selection

AIMS
To evaluate the e#ect of interventions on:
1. Symptoms     
2. Physical Function
3. Quality of Life

SELECTION CRITERIA
Search Strategy
• MEDLINE, CINAHL, EMBASE, SPORTDiscus and PUBMED
Included
• Studies of level I-IV evidence: 
• Randomised controlled trials, prospective comparative cohort trials, case-control trials and retrospective case series with 10 or more subjects
Excluded
• Level V evidence: letters to editor, isolated single case reports, expert opinion reviews, systematic reviews, biomechanical reports, narrative reviews

RISK OF BIAS
Epidemological appraisal
• Appraisal instrument was developed to appraise 

included studies. 

Reporting
• Reporting was assessed with the TIDieR checklist
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KEY MESSAGES
"e main !ndings that arise from this systematic review are:
1. "ere is a serious lack of high quality trials in proximal hamstring tendinopathy, particularly on conservative management
2. "ere is a lack of consistency in use of validated patient reported outcome measures between studies
3. Reporting on interventions in studies, particularly post-surgical protocols, is poor

As there is only low level evidence to guide treatment for PHT, until high quality evidence exists, a pragmatic approach would be to 
trial rehabilitation programs that have been successful in other lower limb tendinopathies

   @TonyNasserPT anthony.nasser@uq.edu.au

• Higher quality studies (RCTs) reported on interventions more 
completely

• Post-surgical protocols are not described adequately (protocol and 
adherence)

• Future research should prospectively report post-surgical protocols and 
devise methods to report adherence of post-surgical rehabilitation
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TREATMENT TYPE

Records  identi!ed
n = 1692

Articles included a$er screening 
titles and abstracts 

n = 882

Potentially relevant articles 
retrieved in full text

n = 34

Studies included 16
Total participants 537(213F)

Age (range) 13-71 yrs

   Figure 3 - summarising included studies

Figure 4 - Summary of reporting of interventions in experimental and control groups Figure 5 – Summary of number of patients receiving 
each treatment type in included studies.
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RESULTS: COMPARATIVE STUDIES

Figure 7 – E"ect sizes (SMD) of comparative studies on symptoms (VAS).  
Intervention listed #rst favours that treatment.   SWT = Shockwave 
therapy CM = conservative management, VAS = visual analogue scale

• Of the 16 included studies, only 2 had comparison groups
• While SWT had a signi!cant e#ect on physical function and symptoms over conservative management, the overall quality of 

evidence (GRADE) was classi!ed as low, as there was only 1 study on this intervention, with a small sample size 

Figure 6 - E"ect sizes (SMD) of comparative studies on physical function.  
Intervnetion listed #rst favours that treatment  PRP = platelet-rich plasma, CM 
= conservative management, SWT = shockwave therapy, NRPS = Nirsch Phase 
Rating Scale, MHHS = Modi#ed Hip Harris Score

SATISFACTION OF 
SURGERY

• Whilst almost 90% of participants 
reported excellent or good results, the 
quality of studies was low

• No surgical studies included had a 
comparison group

Figure 8– Summary of patient satisfaction of 
surgery.  50% of studies on surgery reported on 
satisfaction

• "e most common intervention 
reported on was surgery (n=8)

• While 5 studies reported on platelet-
rich plasma injections, sample sizes 
tended to be small (n<15)
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