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Abstract: 

Background: 

There are a wide range of physiotherapy treatment options for people with lateral elbow 

tendinopathy (LET), however previous studies have reported inconsistent approaches to 

treatment and a lack of evidence demonstrating clinical effectiveness.  The aim of this thesis was 

to develop an optimised physiotherapist-led treatment package before testing the feasibility of 

conducting a future, fully powered, multi-site randomised controlled trial (RCT) to compare the 

clinical and cost-effectiveness of the new intervention against usual physiotherapy treatment for 

adults diagnosed with LET. 

Methods: 

The OPTimisE intervention was developed via consensus, using research evidence combined with 

the opinions of expert stakeholders.  A mixed-methods pilot and feasibility RCT was then 

conducted, with patients receiving usual physiotherapy treatment or the OPTimisE intervention.  

Feasibility was assessed by meeting pre-specified thresholds for: consent rate, intervention 

fidelity, attendance rate of scheduled sessions, outcome measure completion at six months, as 

well as acceptability of the OPTimisE treatment package from both the perspective of patients 

and physiotherapists (qualitative investigation).   

Results: 

The OPTimisE treatment package consisted of three elements: advice/education, an exercise 

regimen and counter-force orthosis.  The pilot and feasibility RCT recruited to target and all 

feasibility progression criteria were met.  Patients and physiotherapists found the OPTimisE 

treatment package to be acceptable but suggested improvements to the trial design.  Analysis of 

secondary outcomes showed improvements in both groups over time with no signal that the 

OPTimisE intervention might be more effective than usual physiotherapy treatment. 

Conclusions: 

It is methodologically feasible to conduct a fully powered RCT to compare the clinical and cost-

effectiveness of the OPTimisE intervention against usual physiotherapy treatment.  However, 

both groups showed similar improvements over time, questioning whether a future comparative 

main trial would be a priority.  Future research might instead compare diagnosis, reassurance and 

comprehensive self-help advice against usual physiotherapy care.
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Summary of Chapters 

Chapter 1. Background and literature review 

This chapter describes the pathology of LET, evidence for available treatments and context of this 

research project. 

 

Chapter 2. Aims, objectives and research methods 

This chapter states the aims and objectives of this project, describes an overview of the project 

design and the research methods used. 

 

Chapter 3. Development of the OPTimisE intervention  

The process undertaken to develop the OPTimisE intervention.  This chapter describes how 

published research evidence was combined with the opinions of patient, physiotherapist and 

healthcare management stakeholders to form a consensus on what the OPTimisE intervention 

should contain. 

 

Chapter 4. OPTimisE pilot & feasibility RCT – Quantitative Element 

Details of a pilot and feasibility randomised controlled trial comparing the OPTimisE intervention 

against usual physiotherapy treatment, in a real-world clinical setting, across three different sites.  

Feasibility was assessed using pre-defined criteria including patient consent rate, fidelity to 

intervention, attendance rate of scheduled sessions and outcome measure completion at six 

months.  Options for patient identification (via primary care or physiotherapy referral screening) 

and outcome measure delivery (via postal or online methods) were piloted. 

 

Chapter 5. OPTimisE pilot & feasibility RCT - Qualitative Element  

The outcomes of the qualitative study of patients and physiotherapists, embedded within the 

OPTimisE pilot and feasibility RCT, that assessed the acceptability of the OPTimisE intervention 

and feasibility of conducting a full-scale RCT to assess its clinical and cost-effectiveness. 

 

Chapter 6. Mixed Methods Analysis and Recommendations for Future Research 

A summary of the overall project outcomes, bringing together the results of the two elements of 

the RCT, to contextualise the findings and provide recommendations for future research. 
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Chapter 1 Background and Literature Review 

This chapter provides an introduction and overview of Lateral Elbow Tendinopathy (LET) and a 

narrative literature review of the evidence for the range of physiotherapy treatments available.   

Publications prior to September 2020 are included.  At that time, 19 systematic reviews were 

available on physiotherapy treatments for LET, including a comprehensive review of systematic 

reviews commissioned by the National Institute for Health & Care Research.1  Due to the wealth of 

systematic review evidence available, a narrative review was undertaken to synthesise the 

information into this chapter. 

1.1 Background and nomenclature 

Lateral elbow tendinopathy is currently the recommended terminology, agreed by international 

consensus, to describe “persistent tendon pain and loss of function related to mechanical loading 

of the (…) lateral elbow tendons”.2    Possibly the earliest references to the condition were 

described by Runge in 1873 as “writers’ cramp” (originally “schreibers krampfes” in German)3 and 

subsequently by Morris in the 1882 Lancet journal as “Lawn Tennis Arm”,4 now commonly 

shortened to Tennis Elbow (TE).  It has since been known by several other names such as lateral 

epicondylitis, lateral epicondylosis, lateral epicondylalgia or more simply: lateral elbow pain.5  For 

the purposes of this thesis, it will be referred to as LET, with the exception of any patient-facing 

documentation that will refer to TE as recommended by the project’s Patient and Public 

Involvement and Engagement group. 

1.2 Pathoanatomy 

LET, as the name suggests, describes a tendon pathology affecting the extensor tendon origin of 

the lateral elbow.  More specifically it is thought that the extensor carpi radialis brevis (ECRB) 

tendon that is most commonly affected.6,7  It was historically thought to be related to 

inflammation of the ECRB tendon but histopathological studies from patients with chronic 
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symptoms have found no evidence of inflammatory white blood cells, rather a degenerative 

angiofibroblastic hyperplasia, or tendinosis, defined by the presence of fibroblasts, vascular 

hyperplasia, and disorganized collagen.6  The presence of tendinosis is thought to be indicative of 

a failed healing response due to repeated microtrauma.6-8  Nirschl categorized the severity of 

pathology based upon structural microscopic appearance into four stages with stage two being 

the most common clinical presentation6,9:  

• Stage one - an early and reversible stage of acute inflammation 

• Stage two - evidence of tendinosis 

• Stage three - more severe tendinosis or tendon rupture 

• Stage four - tendinosis and the presence of calcification 

Coombes et al10 have postulated, though, that the pathology may not be always isolated to the 

tendon itself due to poor correlation between imaging findings and severity of symptoms.  

Increased concentrations of neurotransmitters such as glutamate, calcitonin and substance P are 

suggested to be the cause of hyperalgesia often seen in patients with LET so altered pain 

processing, or central sensitisation may also be involved. 

1.3 Aetiology & Epidemiology 

The adaptation of human tissue to the forces it is subject to, is long established.  Wolff’s Law, 

from the 19th century, describes the changes in bone density related to mechanical stress 

whereby density increases under stress.  The opposite is also true with density reducing under a 

lack of mechanical stress, otherwise described as stress-shielding.11  Similar adaptions occur in the 

skin during wound healing12 and this principle has been applied to explain tendon pathology also.  

The Cook & Purdam model of tendinopathy13, from 2009, recognises the multifactorial nature of 

the pathology including genetic and lifestyle factors, mechanical overuse and stress-shielding.  It 

describes a continuum of three phases that correlate to Nirschl’s findings where phase one is 

reactive tendinopathy (akin to the Nirschl stage one), phase two is tendon disrepair or failed 
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healing (akin to Nirschl stage two) and phase three is tendon degeneration (akin to Nirschl stage 

three and four).  The Cook & Purdam model attributes causation to excessive load upon the 

tendon relative to its baseline tolerance and other associated factors.  The baseline tolerance is 

unique to the individual patient, with a sedentary person (whose tendons are relatively stress-

shielded) having lower tolerance compared with a professional athlete at the opposite end of the 

spectrum.  It has been proposed that if an individual performs activities that cause relative 

overload of their ECRB tendon then they are at risk of developing a reactive tendinopathy.  Should 

that fail to heal, perhaps due to on-going overload or associated risk factors then tendon disrepair 

or degeneration may result.  A large UK population study of 4998 patients with LET, from 2012, 

identified that risk factors for developing LET included tobacco smoking (Odds Ratio 1.2), oral 

corticosteroid therapy (OR 1.68), rotator cuff pathology (OR 4.95), De Quervain’s tenosynovitis 

(OR 2.48) and carpal tunnel syndrome (OR 1.5).14  A similar large study from Finland also identified 

tobacco smoking as a factor (OR 3.6), in addition to type two diabetes (OR 2.1) and occupations 

involving lifting loads of 20kg for more than eight years (OR 1.9-2.6) or performing repetitive hand 

and wrist movements for more than two hours per day for more than one year to be risk factors 

for developing LET (OR 1.6-2.8).15  Regular exercise two or three times per week reduced the 

likelihood of developing LET (OR 0.8).15  There also appears to be a genetic component as 

individuals with the BstUI A1 allele (OR 1.40) and DpnII B2 allele (OR 1.65) of the COL5A1 gene, 

associated with collagen production, are more likely to develop LET.16 

It has been reported that patients with LET have reduced strength of gripping, wrist extension, 

wrist flexion and also shoulder abduction, internal rotation and external rotation, though it is 

uncertain whether this relates to cause or effect of LET.17  Likewise, is the presence of higher rates 

of depression and anxiety, compared with healthy controls.18,19 

LET is common and affects adults most often between 40 and 60 years of age, with higher rates in 

females than males.14,15,20  The prevalence has been reported to be between 1% to 2.8% of the 
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population.15,20,21  Despite the lay nomenclature of TE, tennis players only make up about 5% of all 

cases.7 

1.4 Economic and individual impact 

Whilst the condition is self-limiting for many patients, 8.5% to 25% of individuals will have 

persistent symptoms, lasting more than 12 months based upon trials that include a wait-and-see 

control group.22-25  A UK population study of 636 people with elbow pain reported that 27% of 

patients with LET found simple daily tasks such as dressing, carrying, sleeping and driving 

‘impossible’.26  In the same study 5% of patients had taken time off work of a median duration of 

29 days.26    Based upon these figures, population data and median wage value, Hopkins et al 

calculated that, in 2012, absenteeism from work due to LET cost the UK economy £27m.27 

1.5 Diagnosis 

The diagnosis of LET is usually established by the location of pain in the region of the lateral 

epicondyle and the clinical examination, rather than utilising imaging modalities.7,28,29 

1.5.1 Clinical assessment 

Examination typically reveals a normal appearance to the elbow with no swelling or deformity and 

a full range of joint motion unless the patient’s movement is inhibited by high levels of pain.28  

Tenderness on palpation of the lateral epicondyle of ECRB tendon origin is a key feature and in 

the majority of studies discussed in this introduction is combined with one or more pain 

provocation tests to establish the diagnosis.28,29  Numerous pain provocation tests have been 

described that involve stretching of or the application of load to the digit and wrist extensor 

muscles, such as Cozen’s Test, Mills’ Test and Maudsley’s Test, but none of these have been 

assessed for sensitivity or specificity.30,31  This is likely due to the lack of a 'gold standard’ method 

of diagnosis, other than the clinical pain provocation tests themselves, combined with the 

subjective history.32  Only grip strength testing has been assessed for diagnostic accuracy, using a 

battery of clinical tests on which to base the diagnosis (ECRB tenderness and two out of three 
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positive results from the Cozen’s Test, Mills’ Test and Maudsley’s Test).31  Dorf et al identified that 

an 8% reduction in maximum grip strength when measured with the elbow extended compared 

to when the elbow was flexed at 90° was indicative of LET with a sensitivity of 80% and specificity 

of 85%.33  The requirement of a grip strength dynamometer to perform the test makes it 

impractical for widespread use. 

1.5.2 Imaging 

Diagnostic imaging is not routinely used in the initial diagnosis of LET and is only indicated to 

exclude other pathology, such as arthropathy, if suspected from the history or clinical 

assessment.7,28  Two retrospective clinical studies have shown that plain x-ray is unlikely to alter 

the course of management unless the patient presents with elbow stiffness or instability.34,35  Two 

systematic reviews have found diagnostic ultrasound imaging to have moderate sensitivity and 

high specificity, with reference to clinical diagnosis and healthy controls, suggesting that the 

technique may yield false-positive results, and concluding that it was operator-dependent.36,37  

Magnetic Resonance Imaging (MRI) similarly can identify structural tendinopathy changes with 

good intra-observer reliability (0.732) and higher sensitivity than ultrasound but may still show 

false-positive results given the high prevalence (18.75%) of such changes in asymptomatic 

individuals.7,32,38  MRI findings have though been shown to correlate highly with patient-reported 

pain and disability (r=0.92).32  MRI is recommended when symptoms persist despite appropriate 

conservative management but initial diagnosis is based upon clinical assessment only.7 

1.6 Measurement of outcomes 

Measuring the outcome of an intervention is key to understanding the effectiveness of the 

intervention in question.  There is great heterogeneity of outcome measure selection in LET 

trials.39 With no clear consensus on which outcome measures most accurately determine a 

patient’s health status, meta-analysis of data between trials has been limited with 

recommendations made to address this issue.1 
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In 2019, the results of an international consensus exercise on outcome measures for 

tendinopathy were published.40  Nine core domains were identified that should form the basis of 

a minimum outcome set for future research related to tendinopathy to allow for direct 

comparison between trials.  These domains were: patient rating of condition, participation in life 

activities, pain on activity or loading, function, psychological factors, physical function capacity, 

disability, quality of life and pain over a specified time.  The next step was to identify appropriate 

measures of each domain for each specific tendinopathy to produce a Core Outcome Set (COS).  A 

protocol for the LET COS was designed following the Core Outcome Set Standardised Protocol 

Statement.41,42  Following a systematic review of outcome measures used in clinical trials related 

to LET, a quality assessment was performed alongside an international Delphi study involving 

clinicians, researchers and patients to determine the components of the COS.43  The 

recommendations were to use the Patient-Reported Tennis Elbow Evaluation (PRTEE) 

questionnaire to measure disability but this was the only firm recommendation that could be 

made.  The patient rating of condition, quality of life and psychological factors domains lacked any 

recommendations.  Interim recommendations were made to use PRTEE sub-scales, length of time 

off work, pain-free grip strength and a Numerical Rating Scale measuring pain on gripping as 

measures of function, pain over a specified time, participation in life activities, physical function 

capacity and pain on activity/loading. 

1.7 Treatment guidelines and current physiotherapy practice 

There is currently no established guideline in the UK regarding the most appropriate treatment 

for LET.  The National Institute of Health and Care Excellence (NICE) have published a Clinical 

Knowledge Summary 44, last updated in November 2017, recommending initial management of 

activity modification and analgesia.  For patients with persistent symptoms, physiotherapy, 

corticosteroid injection, and orthotics are advised before referral to an orthopaedic surgeon if 

problems persist after six to 12 months of primary care management.  If the clinical diagnosis is 

uncertain then MRI or ultrasound imaging is recommended.  It is suggested that physiotherapy 
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interventions may include stretching and strengthening exercises, massage and ultrasound 

therapy.  

A regional UK study that reviewed NHS hospital data from two Trusts, from 2016, and a national 

UK survey of surgeons and therapists treating LET, from 2017, reported that, in addition, a wide 

range of other physiotherapy interventions were provided to patients with LET including ice, 

acupuncture, taping, laser, cervical spine mobilisation, manual therapy and shockwave 

therapy.45,46  In the context of such variety in treatments provided, there is rationale to explore 

the potential for an optimised approach with the aim of improving clinical outcomes for patients 

and reducing unwarranted variation in treatment. 

1.8 Initial Management Strategies 

The NICE Clinical Knowledge Summary44 suggests that initial management should include the use 

of analgesia such as paracetamol or topical non-steroidal anti-inflammatory drugs (NSAIDs), with 

a subsequent prescription of oral NSAIDs if ineffective.  It is recommended to give advice to avoid 

heavy lifting, avoid forceful gripping and twisting activities, favour palm-up lifting rather than 

palm-down, and modify work by taking more rest breaks, alter work patterns and change practice 

regarding lifting. 

1.8.1 Evidence for simple advice 

Similar advice has been used as part of a wait-and-see control arm in five trials, along with simple 

reassurance that for the majority the symptoms of LET will settle over time.22,24,47-49  In all five, 

patients in the wait-and-see group improved with short-term patient-rated successful treatment 

(‘completely recovered’ or ‘much improved’ on a Global Rating of Change scale) ranging from 

26.3% to 48% and longer-term success at one year ranging from 75% to 90%.  It is unclear 

whether this represents the natural course of the condition or whether the advice improved 

outcomes, given that there have been no studies of advice versus a true wait-and-see approach. 



8 
 

Epidemiological studies suggest that there may also be a place for advice related to stopping 

smoking, improving diabetes control, and promoting regular exercise two to three times per week 

based upon risk factors for developing the condition.14,15   

The Kings Fund, in 2015, set ten priorities for UK NHS commissioners that included self-

management at number one, with the aim of promoting increased physical function and self-

confidence.50  Self-management “refers to activities which promote health but also prevent 

deterioration by gaining skills which can be applied to new problems as they arise to increase self-

efficacy in managing the condition as it progresses.”51  Some systematic reviews of the 

musculoskeletal literature, whilst not specific to LET, have reported moderate to strong evidence 

for the use of exercise and psychological interventions, such as pain coping skills, as physical 

activity and pain catastrophising are strong mediators for outcome in studies of self-

management.52-54   It is recommended that self-management  education is delivered to patients 

by healthcare clinicians and includes follow-up sessions rather than one-off advice, should include 

self-help materials, help patients to identify problems specific to themselves, assist the patient to 

form personalised coping strategies and enhance their self-efficacy by empowering them to take 

responsibility for their lifestyle choices.51,55,56  Applying such methods, in addition to the basic 

advice given in the LET trials previously mentioned, may further improve outcomes. 

1.8.2 Evidence for the use of analgesia 

Systematic review evidence of five placebo-controlled trials investigating the use of topical 

NSAIDs suggests that this can offer short-term pain relief up to four weeks but the evidence was 

judged to be of low quality and therefore inconclusive.57  The evidence for oral NSAIDs was 

conflicting.  No trials have specifically investigated the use of paracetamol or opioid medication. 

1.9 Evidence for use of physiotherapy interventions 

In this section the evidence for treatments provided by a physiotherapist will be reported: 
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1.9.1 Manual therapies 

Manual therapy includes a range of different ‘hands-on’ treatment techniques that, in the case of 

LET, can be grouped into Cyriax manual therapy, Mobilisation with Movement (MWM) and 

regional mobilisations.58  The Cyriax method involves a 10-minute session of deep transverse 

friction massage to the painful tendon followed by a Mills’ Manipulation whereby the patient’s 

elbow is forcibly extended to end range whilst the wrist is fully flexed and the forearm pronated.59  

MWM combines manual therapy with active exercise, typically a lateral glide to the elbow whilst 

the patient performs an isometric gripping exercise.60  Regional mobilisations include all other 

types of manual therapy used more generally in the upper limb, rather than focussed on the 

elbow, and mobilisation of the cervical spine.58 

The most-recent systematic review and meta-analysis of manual therapy for LET by Lucado et al58 

concludes that “there is compelling evidence that joint mobilizations directed at the elbow 

improve both pain and functional grip scores across all time frames compared to control groups in 

the management of LET.”  This conclusion must, however, be questioned based upon 

methodological errors and reporting bias in the review.  Three large randomised controlled trials 

(RCTs) are included in the meta-analyses that investigate manual therapy as part of a multimodal 

physiotherapy treatment package compared with a control of wait-and-see (including advice).22-24  

It is impossible to determine the effect of the manual therapy component of these studies which 

should not have been included in the meta-analyses for that reason.  With these studies removed 

the meta-analysis of Mills’ Manipulation (Cyriax manual therapy) would not be possible for pain 

as only one study would remain.  The meta-analysis of pain for MWM would only include one 

small pilot study of 10 patients and a small non-randomised study of 34, with no analysis possible 

for follow-up beyond four weeks.61,62  Grip strength would not be possible as only one study 

would remain.61   
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Reviewing the remaining evidence descriptively, Cyriax manual therapy was found to be no more 

effective than Bioptron polarised light therapy based upon no significant difference in any 

outcome measures or time points apart from pain visual analogue scale (VAS) at 28 weeks.63  This 

3-arm RCT involving 75 patients included an exercise intervention arm and found that exercise 

was more effective than Cyriax manual therapy at all time points and all outcome measures up to 

28 weeks.63  Similarly, Viswas et al’s64 small RCT of 20 patients compared Cyriax manual therapy 

against the same exercise intervention designed by Stasinopolous65 and found similar results in 

favour of exercise.  In contrast, an RCT of 60 patients by Nagrale et al59 found Cyriax manual 

therapy to be superior to a combination diclofenac gel phonophoresis and Stasinopoulos 

exercises at eight weeks. 

Two randomised repeated measures studies have investigated the immediate effect of MWM on 

pain free grip strength (PFGS) and pressure-pain threshold (PPT) after a single treatment 

session.60,66  The studies were small, totalling 41 patients, but had robust methodologies that 

included a placebo and control procedure, and blinded both the patient and the outcome 

assessor to the intervention.  Both found statistically significant immediate improvements in PFGS 

after treatment (46% and 47.5% respectively) compared to a sham MWM group and a no 

intervention group.  There are few studies, however, that investigate longer-term effect: two 

studies investigated the addition of MWM to multimodal physiotherapy including heat, massage 

and ultrasound therapy.  Amro et al61, in a study of 34 patients, found in favour of the MWM 

group at four weeks follow-up but the method was non-randomised and, as such, at high risk of 

bias.  Kim et al62 also concluded that the addition of MWM improved outcome immediately after 

10 days of treatment but only included 10 patients.  Afzal et al67 found that patients treated with 

MWM and ultrasound therapy had significantly improved pain and function at four weeks follow-

up compared to those treated with ultrasound alone but the study was limited by a small sample 

size (n=30) and a lack of blinding.  A novel study by Martinez-Cervera et al68 investigated the 

mechanism by which MWM might have an effect.  Twenty-four patients were randomised into 
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two groups that both received MWM three times in a week.  Half of the patients were told that 

MWM was a very effective treatment and the other half were given neutral expectations that it 

may or may not be effective.  Patients given high expectations gained significantly better 

outcomes immediately after treatment suggesting that patient expectation might be an important 

factor in treatment selection. 

Regional mobilisations can be divided into wrist mobilisation and cervical spine mobilisation.  The 

evidence for wrist mobilisation is limited to two small un-blinded studies of similar methodology 

compared against multi-modal physiotherapy.69,70  Both found short-term benefit in favour of 

wrist mobilisation at three weeks but Struijs et al70 also followed-up patients to six weeks and 

found no difference between groups at that time point.  The evidence for cervical mobilisation is 

based upon three small randomised trials totalling 43 patients and one low-quality retrospective 

study.71-74  Vicenzino et al found immediate improvements in PFGS, pain VAS and PPT with 

mobilisation of the C5/6 cervical levels compared to a sham technique or control.74  Fernandez-

Cervaro et al conducted two studies where cervical manipulation was firstly compared with a 

sham technique and secondly compared with thoracic manipulation.72,73  Both reported 

immediate improvement in PPT but conflicting results for PFGS.  The retrospective study by 

Cleland et al71 concluded that there was a high long-term success rate for multimodal 

physiotherapy with or without cervical mobilisation.  Small differences were seen in favour of 

cervical mobilisation group but given that the patient demographics and treatments received as 

part of the multimodal physiotherapy between groups were different the attribution of this effect 

to manual therapy alone is unjustified. 

Overall, there is low quality evidence to suggest short-term benefit of manual therapy but also 

that it may be less effective than exercise. 
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1.9.2 Orthoses and Taping 

1.9.2.1 Orthoses 

Orthoses for LET are widely available for general public sale and are also provided via the UK NHS 

on the recommendation of clinicians.45  Different forms of orthotics are available but the two main 

principles of treatment are either to immobilise the wrist, thus reducing the activity of the wrist 

extensor muscles, or to alter the mechanical forces along the extensor muscles of the forearm by 

use of a ‘counter-force brace’.  Counter-force bracing involves fastening a tight cuff around the 

forearm containing a padded section that is sited over the ECRB muscle.  Cadaveric studies have 

shown that this reduces the force on the ECRB tendon origin when a load is applied distally, 

suggesting that in vivo the aggravating load on the ECRB might be reduced when performing 

gripping activities whilst using the brace.75  This has been demonstrated in a small LET patient 

population where 31 patients were randomised to either wear the brace correctly as a tight cuff or 

to wear it loosely to minimise the effect.76  Those wearing the brace correctly experienced 

significant pain relief in the short term compared to those wearing it loosely.  Likewise, a cross-over 

study investigating two different types of counter-force brace (one a standard design and another 

incorporated into an elbow compression sleeve) found that these gave immediate pain relief and 

improved grip strength compared to no brace.77 

The use of a wrist immobilising splint has been shown to improve pain and grip strength after three 

weeks when used in combination with physiotherapy treatment and compared to physiotherapy 

treatment alone.78  Two studies have compared the use of counter-force bracing to wrist 

immobilisation, with different conclusions drawn: Akkurt et al79 found no difference between the 

different types of splint up to six weeks follow-up of 82 patients whereas Garg et al80 concluded 

that wrist immobilisation was superior at the same time point when studying 42 patients.  This 

conclusion is questionable however, as it was only demonstrated in one sub-domain of the 

American Shoulder and Elbow Society (ASES) Elbow Assessment Form when all other outcome 

measures showed no difference.  Both studies showed that patients with LET improved over time 
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regardless of which orthosis was used.  Van De Streek et al81 compared the use of a counter-force 

brace to both the counter-force brace and wrist immobiliser worn together and found no difference 

in outcome between groups at six weeks.   

Whilst there is some evidence of short-term effect of orthotic use, there may be no effect in the 

long-term.  A large study of 110 patients with LET by Nishizuka et al82 compared a counter-force 

brace worn daily for six months in addition to exercises with exercises alone.  There were no 

differences in outcomes between groups at any time point up to one year, but both groups 

improved significantly suggesting the brace gave no additional benefit to exercises alone.  Similarly, 

a large study of 185 patients compared the use of a counter-force brace against an exercise 

programme and found in favour of exercise at all time points up to a minimum of 12-month long-

term follow-up.83  Indeed, a large retrospective population study of 4614 patients receiving 

treatment for LET and medial elbow tendinopathy (MET) in the USA found that those using orthoses 

of any type had higher healthcare usage, longer treatment duration and longer time off normal 

work than those that did not use orthoses.  Other factors may though confound this conclusion as 

it was unclear whether the baseline symptoms (such as pain severity) were similar between those 

using orthoses and those not.  Higher baseline pain is an established predictor of poorer outcome 

in patients with LET29 so the differences between groups may not be due to orthotic use alone.  

1.9.2.2 Taping 

Kinesiology tape (or K-tape) is an adhesive elasticated tape that is purported to reduce the load 

on the wrist extensor tendons when applied longitudinally over the dorsal forearm muscles.84,85  It 

is not  commonly used in UK practice.45  Studies of the use of K-tape to treat LET are of low quality 

and of small sample size.84,86-90  Cho et al85 found that the application of K-tape to patients with 

LET gave some immediate pain relief for up to 15 minutes but for longer follow-up the majority of 

studies show that the use of K-tape is no more effective than sham taping techniques or offers no 

increased benefit when used in addition to other physiotherapy modalities such as exercise.84,86,89  
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The exception is a study by Giray et al90 but with only 10 patients per group the result may have 

been due to chance (type 1 error). 

Diamond taping uses a non-elastic adhesive tape applied in four strips pulled tightly around the 

location of lateral elbow pain to form a diamond, resulting in the encompassed skin having an 

orange-peel appearance.91  Similarly to K-tape it is purported to reduce mechanical load on the 

wrist extensor tendons.91  A recent systematic review identified four studies of diamond taping 

each only measuring the immediate effect after application or up to 30 minutes afterwards.92  All 

four studies showed improvements in either pain or grip strength compared to controls.  It is 

unclear however whether this has any useful clinical benefit as longer-term effects have not been 

studied. 

1.9.3 Acupuncture  

Acupuncture is used by some physiotherapists in the UK as a treatment for LET.45  It involves the 

insertion of fine needles into specific anatomical points on the body as defined in Traditional 

Chinese Medicine (TCM).  These points are then stimulated in a variety of ways such as by twisting 

the needles (manual stimulation), applying an electrical current (electro-acupuncture) or by 

heating the needles (moxibustion).93,94  The purpose is to induce a pain-relieving effect on the 

nervous system although the evidence for this effect has not been firmly established.94 

The evidence for the use of acupuncture in the treatment of LET is of low or very low quality 

based upon several systematic reviews.1,93,95,96  Of the included RCTs, only four compare 

acupuncture with a supposed placebo or sham treatment.  It might be argued, though, that in 

three of these studies the control arm still included acupuncture treatment: Fink97 and Irnich98 

both used a similar method whereby acupuncture needles were still inserted but at least 5cm 

away from the sites recommended by TCM; in the study by Haker99 needles were still inserted at 

acupuncture sites but only superficially rather than to the recommended depth, and were not 

stimulated.  In the fourth study, Molsberger100 used a sham control method where pressure was 
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applied to an acupuncture point on the patients’ thoracic spine with a pencil-shaped probe 

instead of a needle being inserted but patients could not be blinded from this as the ‘real’ 

acupuncture group did not have any needles inserted in the thoracic region.  Despite this, in all 

four of these studies outcomes favoured ‘real’ acupuncture immediately post-treatment or up to 

two weeks’ follow-up.  A limitation of the majority of acupuncture studies is the lack of longer-

term follow-up, lack of blinding, lack of randomisation and heterogeneity of outcome measures 

that prevents meta-analysis of data.93  Few studies measure the impact on disability and function, 

just focussing on pain severity.96  Fink97 and Haker99 both followed-up patients for one year but no 

significant differences were seen between ‘real’ acupuncture and sham acupuncture beyond two 

weeks.  Improvements were seen in both groups following the natural trend for improvement in 

LET symptoms over time.  The evidence for acupuncture treatment for LET is therefore uncertain 

but it may offer some short-term benefit for pain for up to two weeks. 

1.9.4 Electrotherapies 

Electrotherapy was established as one of the four pillars of UK physiotherapy practice when the 

Society of Physiotherapy was granted its Royal Charter in 1920.  Over the century that followed 

electrotherapies changed with evolving technology but the principle of the purported mechanism 

of effect remained the same: when energy is focussed on injured tissue it can improve the healing 

response.101-105  Electrotherapy is still used in the management of LET in the forms of laser, 

ultrasound and shockwave therapy (SWT).45,46 

1.9.4.1 Laser 

Laser treatment uses light energy applied locally to the area of pathology to stimulate a 

physiological response such as reducing inflammation or promoting collagen production.106  The 

reaction is dose-dependent with collagen production at lower doses and anti-inflammatory 

effects at higher doses.106  For this reason Low Level Laser Therapy (LLLT) is most commonly used 

in the treatment of LET to promote collagen repair in the absence of significant inflammation.6  
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Laser light can be generated at different wavelengths dependent on the elements used: gallium 

arsenide 904nm, helium neon 632nm, gallium aluminium arsenide 820nm and neodymium-doped 

yttrium aluminium garnet 1064nm.101,107,108  These different wavelengths penetrate human soft 

tissues differently with 904nm having the deepest effect.109  The use of laser was popular in the 

1990s but has since declined in both usage and availability.110  Recent studies of UK practice 

showed that it was now scarcely used in the treatment of patients with LET.45,46 

A systematic review of the effectiveness of LLLT in the treatment of LET published in 2008, Bjordal 

et al106 concluded that it offered favourable short-term improvements in both pain and function 

when compared to placebo.  In a previous review, Bisset et al111 had concluded that laser was no 

more effective than placebo but in this study the analysis was not broken down into different 

treatment wavelengths.  Bjordal et al106 sub-classified studies by treatment wavelength in their 

meta-analysis to find that the 904nm wavelength provided an effective response (when applied 

over the extensor tendons rather than when applied over acupuncture points) immediately after 

the course of treatment and up to eight weeks of follow-up.  The 820nm and 1064nm showed no 

benefit and the 632nm wavelength was inconclusive but might be effective based upon one 

study.112   

1.9.4.2 Ultrasound 

Ultrasound therapy delivers energy locally to the tissues via high frequency sound waves.  The 

evidence for ultrasound is conflicting and of low or very-low quality.1,95,105,113  Smidt et al113 in a 

systematic review published in 2003 pooled data from two RCTs to conclude that ultrasound was 

effective for pain relief in the medium-term up to 13 weeks but the trials were not powered 

sufficiently to detect a moderate treatment effect (standardised mean difference (SMD) of 0.5).  

Indeed, considered separately these two trials show conflicting results: Binder et al114 

demonstrated significant benefit from ultrasound over placebo whereas Lundeberg et al115 found 

no difference.  A subsequent RCT of similar methodology by D’Vaz et al, comparing ultrasound 
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against placebo also found no difference in outcome.103  Subsequent reviews in 2014 and 2015 

have concluded that ultrasound is no more effective than placebo in the short-term.105,116  

However, Dingemanse et al105 still concluded that there was moderate evidence in favour of 

ultrasound over placebo in the medium-term despite this being based on the outcome of the 

Binder et al trial that could not be replicated by Lundeberg or D’Vaz.  

1.9.4.3 Shockwave therapy 

Shockwave therapy provides energy to the tissues via pulsed acoustic waves, but the mechanism 

of any therapeutic effect is unclear.104  Shockwave therapy can be administered in different ways: 

by use of a radial shockwave device or an extracorporeal shockwave device, and with or without 

the addition of local anaesthetic.  One method has not been shown to be superior to the 

others.116  The continued clinical use of SWT is surprising given the conclusions of a 2006 

systematic review stating that based upon “platinum-level evidence that shock wave therapy 

provides little or no benefit in terms of pain and function in lateral elbow pain.”104  A more recent 

review published in 2015 pooled data from the 2006 review with subsequent studies to draw 

similar conclusions: that SWT was no more effective than placebo for pain or pain on resisted 

wrist extension up to six weeks follow-up.116  Despite this, it continues to be used in UK practice 

for the treatment of LET by 11% of respondents to a recent nationwide survey.45 

 

1.9.5 Exercise therapy 

Exercise is the mainstay of current physiotherapy treatment of LET in the UK.45,46  A limitation of 

the evidence regarding exercise is the heterogeneity of exercise type, treatment duration and 

dosage used in clinical trials.117  Many trials have used bespoke exercise programmes but there 

are four specific exercise protocols that have been studied multiple times: 
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1.9.5.1 The Pienimaki protocol 

The Pienimaki protocol was first described in 1996 in a trial of exercise versus ultrasound 

therapy.118  It consisted of stretches of the forearm muscles and a four-stage progressive loading 

regime starting with isometric contractions, then isotonic resisted uniplanar exercises using a 

Theraband, followed by isotonic resisted biplanar exercises using a Theraband, and finally 

functional repetitive movements involving gripping.  Patients were advised to perform exercises 

four to six times per day for six to eight weeks.  Each exercise was done in two to three sets of 10 

repetitions.  The findings of the trial showed that the exercise protocol was statistically more 

effective in terms of pain, sleep quality and grip strength, than ultrasound immediately after eight 

weeks of treatment.  The trial was however limited by a small sample size of 39 patients. 

The same exercise protocol was subsequently used with deep transverse friction massage and 

ultrasound as part of a multimodal physiotherapy treatment package by Smidt et al, in a large 

high-quality RCT.48  The multimodal package gave the highest chance of recovery (91%) at 12 

months compared to corticosteroid injection (69%) or wait-and-see (83%). 

It was also used by Tonks et al119 in a low-powered RCT involving 12 patients per group.  

Improvements were seen at seven-week follow-up in pain and grip strength compared to controls 

but failed to reach statistical significance. 

1.9.5.2 The Stasinopoulos protocol  

Stasinopoulos et al63,65 described a four-week supervised exercise protocol consisting of one 

stretching exercise and a progressive eccentric loading exercise.  A stretch of the wrist extensor 

muscles was performed with the elbow extended, forearm pronated and wrist passively flexed 

with ulnar deviation to the end of the available range.  The position was maintained for 30-45 

seconds and repeated three times before and after the eccentric loading exercise.  Eccentric 

loading was performed with the elbow fully extended and forearm pronated whilst supported on 

a treatment couch.  The wrist was passively positioned into full extension then slowly lowered to 
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full flexion over 30 seconds with the addition of a load individualised to the patient.  The load was 

applied using a weight or Theraband and determined by the pain response.  Mild pain was 

acceptable but disabling pain meant that the load was too great.  Eccentric exercises were 

performed in three sets of 10 with a one-minute rest period in-between sets. 

The Stasinopoulos protocol has been used in seven trials.59,63,64,120-123  It has been directly 

compared to the Pienimaki protocol in an RCT of 60 patients and found to give statistically greater 

benefit in terms of pain relief and function at 12 and 24-week follow-up.122  Patients performed 

supervised exercises once per day, five days per week for four weeks compared with home 

exercises four to six times per day for eight weeks in the Pienimaki protocol.  Adherence to home 

exercise was not measured but the authors hypothesise that adherence may have been the 

deciding factor in why the Stasinopoulos protocol was more effective.  An alternative reason 

could be the different types of exercise used. 

Three RCTs have compared the Stasinopoulos protocol to Cyriax manual therapy.59,63,64  As 

described earlier, the two trials that used the protocol as a stand-alone treatment found it to be 

superior to Cyriax manual therapy63,64 but Nagrale et al59 combined it with diclofenac gel 

phonophoresis and found it to be less effective.   

Manias et al120 investigated whether the addition of ice massage to the exercise protocol was 

more effective than the exercises alone in a small RCT involving 40 patients, finding no difference 

in outcome.  Sethi et al conducted an RCT of 26 patients to investigate whether the addition of 

shoulder strengthening exercises to the Stasinopoulos protocol improved outcomes when 

compared to the Stasinopoulos protocol alone.121  A similar trial was subsequently conducted with 

48 patients by Mostafaee et al.124  Both trials demonstrated statistically greater improvements in 

pain and patient-reported function up to four months with the addition of shoulder 

strengthening, although there were clinically important improvements in both groups.  Likewise, 

the addition of concentric and isometric strengthening exercises was reported to show superior 
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short-term results when compared to the original protocol but these findings were based upon a 

very small 3-arm RCT involving 34 patients, so is likely to be subject to type 1 error.123 

1.9.5.3 The Solveborn protocol 

The Solveborn protocol83 consisted of 10-second isometric wrist extension contractions followed 

by stretches of the forearm extensor muscles held for 15-20 seconds.  Isometric contractions 

were performed three to five times followed by a similar number of stretches.  Then, similar 

exercises were performed for the wrist flexors.  Pain during exercise was avoided.  Exercises were 

performed twice daily.  In a large non-randomised trial of 185 patients, the exercise protocol was 

compared with the use of a counterforce brace.83  All patients received activity modification 

advice plus their allocated intervention.  Both groups gained clinically meaningful improvements 

but the exercise group had statistically significant better outcomes at all time points up to and 

beyond a year follow-up in terms of self-reported levels of pain and treatment success (good or 

excellent result). 

The protocol was used in three other trials.125-127  Nilsson et al126 taught the exercise protocol for 

home use along with ergonomic advice and a counterforce brace in a non-randomised trial versus 

a control of usual care.  The intervention group had significantly better outcomes at four and 16-

week follow-up but there was a high drop-out rate in the control group (only 44% attended the 

final follow-up) that may invalidate the results.  Haahr et al125 conducted a large RCT involving 266 

patients randomised to a one-off education session, including general advice and instruction in 

the Solveborn protocol, versus a control group of usual care.  They found that both groups 

improved up to one year but with no between-group difference.  Svernlov et al127 compared the 

Solveborn protocol to a combination of stretching and progressive eccentric loading in a pilot RCT 

involving 38 patients.  The same stretching dose was used in both groups but the isometric 

exercises used in the Solveborn protocol were substituted in the intervention group with three 

sets of five repetitions of pain-free eccentric loading exercises using a weight.  Each repetition was 
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performed over 10 seconds.  The weight was progressively increased by 10% each week from a 

starting point of 1 kilogram for males and 0.5 kilograms for females.  Both groups exercised at 

home for 12 weeks.  Similar improvements were seen in both groups, in terms of pain and 

treatment success, at all time points up to one year.  The eccentric exercise group gained 

statistically significant grip strength improvements at six months compared to the Solveborn 

protocol group, possibly suggesting a faster recovery of strength with eccentric loading, though by 

one year the differences were no longer significant.  This difference may also have been due to 

type I error, given the small sample size. 

1.9.5.4 The Vicenzino protocol 

The Vicenzino protocol128 has been used in three large high-quality RCTs totalling 483 

patients.22,23,129  In all three trials it has been used as part of a multimodal approach along with 

manual therapy and taping.  The exercise component required patients to perform pain-free 

exercises of the hand, wrist and forearm starting with simple controlled active movements not 

incorporating additional load.  Load was then progressively added using Therabands of increasing 

resistance during concentric and eccentric actions of the wrist.  The focus was on wrist extension 

with exercises performed slowly over six to eight seconds.  The dose was dependent on the 

symptom reaction with pain avoided during and after the exercises.  As symptoms improved with 

gripping no-longer painful, additional strengthening exercises of the whole upper limb were 

prescribed, including bench press, shoulder press, bent-over rows, biceps curls and tricep curls 

using weights.  In two trials, patients attended eight times over six to eight weeks22,23 and in one 

trial four times over four weeks.129  Significant improvements were seen at short-term follow-up 

across the trials compared to controls.  For example, Bisset et al demonstrated that the Vicenzino 

protocol provided statistically and clinically differences in pain and function compared to advice 

only at 6 and 12 weeks but not at 6 or 12 months.22  Yelland et al found statistically significant 

improvements in pain and function at 12 weeks compared to prolotherapy and advice but, 

similarly, no difference at 6 or 12 months.129  Likewise, Coombes et al found clinically and 
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statistically important differences in favour of the Vicenzino protocol compared to placebo 

injection and advice at four weeks, with economic evaluation from the trial showing it to be a 

cost-effective treatment for LET, despite no differences between intervention and control at 6 or 

12 months.130 

1.9.5.5 Isometric exercises 

Isometric exercise as an initial treatment for the management of acute tendinopathy is currently 

en vogue.131  Two RCTs have investigated isometric exercises specifically for the treatment of 

LET.49,132  Park et al132 randomised 31 patients to early pain-free isometric wrist extensions or the 

same exercises started after four weeks.  The contractions were held for 10 seconds and repeated 

50 times, four times a day.  Statistically significant improvements were seen in the first four weeks 

in the early exercise group.  Vuvan et al49 compared a single session of isometric exercise 

instruction versus wait-and-see in a trial of 40 patients.  Patients were taught to perform the 

exercises at 20% of the Maximum Voluntary Contraction (MVC) of the unaffected arm increasing 

to 35% MVC by week seven.  They performed three repetitions of 45 second holds or four 

repetitions of 30 second holds once daily for eight weeks.  Outcomes measured using the PRTEE 

showed statistical significance in the exercise group at eight weeks but other measures did not 

show a significant difference.  The authors concluded that isometric exercise alone was not 

sufficient to treat LET but may form part of a treatment package. 

Stasinopoulos et al123 compared their own protocol of eccentric and stretching exercises to the 

addition of concentric exercises and both concentric and isometric exercises in an RCT.  A small 

and insignificant difference was seen with the addition of concentric exercises but the further 

addition of isometric exercises resulted in significant improvements compared to eccentric and 

concentric/eccentric exercises.  The study was, however, limited by a small sample size of 34 so 

the results should be interpreted with caution. 
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1.9.5.6 Eccentric exercises 

The most commonly studied form of exercise for LET is eccentric exercise.117  A 2020 systematic 

review by Chen et al133 showed a large effect of eccentric exercise over other treatment 

modalities or other forms of exercise but noting that in many studies the eccentric exercise was 

used as part of a multimodal treatment.  There are several studies though that have investigated 

eccentric exercise in isolation.  Tyler et al134 compared a multimodal approach with and without 

eccentric exercise using a Theraband Flexbar device.  It was a small RCT of 21 patients but the 

addition of eccentric exercises significantly improved outcomes after six weeks of treatment.  The 

same technique was used by Tiwari135 and compared to concentric and eccentric exercises using a 

weight, performed daily.  After the three weeks of treatment, PRTEE outcomes showed statistical 

significance in favour of the Theraband Flexbar technique but the difference may be attributable 

to dosing rather than technique as patients using the Theraband Flexbar performed 45 repetitions 

per day compared to 20 repetitions in the other group.  The RCT was larger than the original Tyler 

et al trial, including 40 patients, but lacked any follow-up beyond three weeks. 

In contrast, Martinez-Silvestrini et al136 compared wrist extensor stretching against stretching with 

the addition of either concentric or eccentric exercises in a three-arm RCT of 94 patients.  They 

found that all groups improved a similar amount at six-week follow-up although the eccentric 

exercise group suffered fewer exacerbations of symptoms. 

Soderberg et al137 randomised 42 patients in an RCT using a counterforce brace with or without 

the addition of eccentric wrist extension exercises.  A simple method was employed where 

patients exercised at home holding a bucket with increasing amounts of water to increase load.  

After six weeks of follow-up the group performing eccentric exercises had significantly better grip 

and wrist extensor strength, however both groups experienced similar improvements in pain with 

no statistical difference between groups. 
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A higher quality study by Crosier et al138 randomised 92 patients to a multimodal physiotherapy 

treatment package of ice, TENS, ultrasound and stretching exercise versus multimodal 

physiotherapy plus eccentric exercises.  The eccentric exercises involving wrist extension and 

forearm supination were performed using a Cybex isokinetic machine three times a week for a 

total of 25 to 26 sessions.  Two sets of 10 exercises were performed for each movement with 

gradually increasing velocity and resistance over the treatment period up to 90° per second and 

80% MVC.  Statistically significant improvements were seen in the eccentric exercise group in 

terms of strength and pain at the end of treatment (mean 9 weeks) but the practicality of an 

intervention requiring high levels of patient attendance must be questioned. 

1.9.5.7 Other exercise protocols 

Peterson et al47 used a similar method to Soderberg et al137 teaching patients to exercise at home 

using a bucket filled with water in an RCT comparing exercise to a wait-and-see approach.  The 

exercise protocol used concentric and eccentric wrist extension with progressive load, starting 

with 2kg for males and 1kg for females.  Patients performed three sets of 15 repetitions daily and 

increased the load by 0.1kg each week for three months.  Patients in the exercise group had 

statistically significant improvements in pain compared to wait-and-see at three-month follow-up 

but interestingly, disability was not different between groups (measured using the Disability of 

Arm, Shoulder and Hand questionnaire).  The same authors then performed a second RCT of 120 

patients splitting the protocol into eccentric exercise only versus concentric exercise only.139  The 

eccentric exercise group achieved a faster improvement in pain and strength but similarly, there 

was no difference in disability score at any time point between groups. 

Selvanetti et al140 used a home exercise combination of contract/relax stretching and eccentric 

loading of the wrist extensors in a 62-patient RCT against a control intervention of ultrasound and 

advice.  Only the abstract is available in English, but at minimum six-month follow-up a large 

treatment effect was seen in the exercise group (treatment success 76% versus 3% in the control 
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group).  Without understanding the detail of the trial from the full text manuscript it is impossible 

to interpret the quality of the trial, so the results should be judged with caution. 

Barratt et al141 conducted a large service improvement project involving 182 patients.  Firstly, 

usual care was assessed before a shift of focus was made towards strengthening exercises and 

finally a specific progressive loading protocol implemented.  The protocol began with moderate to 

high load isometric exercises progressing to concentric and eccentric exercises with increasing 

load.  Although the study was limited by its non-randomised design and loss to follow-up there 

was evidence that the specific progressive loading protocol was more effective than other care 

with the difference attributed to the higher load progressions of the specific protocol.  The 

patients receiving the specific progressive loading protocol attended fewer times (mean 2.95) 

with higher numbers reporting treatment success (73%) compared to usual care (mean 5.1 

treatment sessions, 64% success).  Indeed, a systematic review of tendon adaption to loading 

concluded that it was the progression to high load exercise that is the key factor in stimulating a 

tissue response rather than the type of muscle contraction used during exercise, though this 

review only included studies of lower limb tendinopathy.142 

1.9.5.8 Exercise dosing 

Raman et al117 conducted a review of the literature in 2012 regarding the choice of exercise and 

dosing used to treat LET.  The findings demonstrated great heterogeneity in numbers of 

repetitions, sets of exercises, frequency of exercise and duration of the exercise course with no 

clear conclusion on the optimum level.  In a more recent 2020 review focussed upon eccentric 

exercise only, Chen et al133 found that exercises were typically performed in three sets of 10 to 15 

repetitions separated by 30 seconds to a minute’s rest between each set.  Exercise frequency 

ranged from three days per week to daily and the duration of treatment from three weeks to 12 

weeks.  Based upon theoretical healing times for tendon pathology and assessment of treatment 

effect size of high dose versus low dose trials the authors’ recommendation was to perform 
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eccentric exercises at least once per day, in three sets of 10-15 repetitions, for a minimum period 

of six weeks. 

1.9.5.9 Painful versus pain-free exercise 

A systematic review of pain-free exercises versus exercises that allowed some level of pain, 

published in 2017, found a short-term benefit in favour of painful exercises up to three months.143  

The review does not contain any trials related to LET, however six of the nine included trials 

related to tendinopathy though the extent to which these findings may be transferrable to 

patients with LET is unclear.  Pain-related fear can lead to central sensitisation of the nervous 

system resulting in higher perceived pain levels, so an exercise approach that focusses on avoiding 

pain may exacerbate this response.144  Central sensitisation is a common feature in patients with 

LET, as identified by 10 studies included in a recent systematic review so needs to be considered 

in any intervention design.145  Methods of addressing central sensitisation and pain-related fear 

have been proposed for clinical practice and can be applied to exercise interventions for LET.144,146  

These include education of the patient, addressing anxiety related to activity or exercise to reduce 

the threat response and graded exposure to painful activities.  The Stasinopoulos protocol permits 

mild pain during exercise below 4/10 on a numerical rating scale (NRS) and includes graded 

exposure to a painful stimulus (loading of wrist extension using a weight) with gradual 

progression of increasing load.  It was consistently effective in treating LET in seven trials, so 

might be a basis of this theory if applied to practice with additional patient education.63-65,120-123   

1.9.5.10 Exercise Summary 

Eccentric loading is the most frequently studied form of exercise for LET and appears effective, 

with some certainty in the short-term based upon trials of moderate quality.  There is additional 

evidence for the supplementation of eccentric loading with isometric and concentric exercises to 

amplify the effect.  Based upon modern understanding of pain science and previous trials 
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involving pain-provoking exercise there is justification to encourage exercise into low levels of 

pain if supported by appropriate patient education. 

1.9.6 Corticosteroid injections 

The use of corticosteroid injection (CSI) to treat patients with LET is controversial with calls to stop 

made as long ago as 2010.147  Despite this, a survey conducted in 2011 still showed that 48% of UK 

specialist clinicians used CSI as a primary treatment.148  Whilst this number had declined in a 

similar UK survey conducted in 2017, 36% of respondents still used CSI as a first or second-line 

treatment.45  The controversy stems from the conclusions of several large RCTs that showed 

worse outcomes at one year follow-up compared to patients treated without CSI.22,23,48  

Numerous studies consistently showed a significant reduction in pain up to six weeks following 

CSI with a large effect size.149  This significant short-term effect may be attractive to patients as it 

can provide fast alleviation of symptoms and allow early return to work but the longer-term 

implications need to be considered.  Mardaini-Kivi et al150 found that the symptoms of 34.7% of 

patients had already returned 12 weeks after CSI.  Bisset et al22 compared CSI to multimodal 

physiotherapy or a wait-and-see approach that included general advice.  At six weeks, CSI 

produced the greatest improvement but by 12 months had the worst outcome, even when 

compared to wait-and-see.  The CSI group had a 72% recurrence rate at 12 months compared to 

just 8% with physiotherapy and 9% with wait-and-see.  Coombes et al23 compared CSI with a 

saline placebo injection and multimodal physiotherapy versus no physiotherapy in a 2 x 2 factorial 

design study.  The two CSI groups showed the greatest improvements at four weeks but the worst 

outcomes at 12 months, even when compared to the placebo injection and no physiotherapy.  

The recurrence rate at 12 months was 54% across the CSI groups.  A subsequent economic 

evaluation from the same study concluded that CSI was not a cost-effective treatment for LET.130  

Smidt et al48 compared CSI to multimodal physiotherapy or a wait-and-see approach.  Again, CSI 

produced the greatest improvement at four weeks but by 12 weeks was no better than wait-and-

see.  At six months and one year the outcomes for those patients receiving CSI were worse than 
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wait-and-see.  Of the large RCTs of CSI for LET, it is only Hay et al151  and Olaussen et al24 that did 

not show a detrimental effect at one year follow-up.  Hay et al151 compared CSI to naproxen 

tablets or placebo vitamin C tablets.  Olaussen et al24 compared CSI plus multimodal 

physiotherapy with a placebo injection plus multimodal physiotherapy and a third wait-and-see 

group.  By 12 months all groups had achieved a similar outcome but after an initially favourable 

response the CSI plus physiotherapy group had worse outcomes between 12 to 26 weeks 

compared to the other groups.  Overall, the evidence would suggest therefore that CSI should be 

used with caution as despite strong evidence of short-term beneficial effect, the medium-term 

and long-term effect may be negative. 

1.9.7 Multimodal physiotherapy 

Many studies use a combination of treatments as part of a multimodal package of physiotherapy 

treatment.  In particular, there are five large RCTs totalling 845 patients, four of which had wait-

and-see control groups, that have investigated a multimodal approach with a long-term follow-up 

of one year.22-24,48,129  Three of these trials used the same multimodal approach proposed by 

Vicenzino in 2003.22,23,128,129  Patients were educated regarding avoiding painful activities involving 

repetitive activity or gripping with the forearm pronated and elbow extended.  A trial of MWM 

and taping was performed to establish if there is an immediate reduction in pain on gripping and 

patients were taught an exercise routine of posture correction, progressive forearm strengthening 

and general upper limb strengthening.  Patients were then seen eight times over six to eight 

weeks in two trials22,23 and four times over four weeks in one trial.129  At these visits MWM and 

taping was repeated if found to be beneficial and the exercises were repeated under supervision 

and progressed as able.  Exercises were continued at home.  All three trials found significant 

short-term improvement with multimodal physiotherapy between four to six-week follow-up 

compared in two trials to a control of wait-and-see, and in one trial to prolotherapy.  Additionally, 

Yelland et al129 found multimodal physiotherapy superior to prolotherapy at 12 weeks.  All three 

studies found that by 12 months the difference between control or prolotherapy was no-longer 
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significant due to the fact that LET symptoms tend to improve in the majority of patients over 

time.  Bisset et al22, though, performed an area under the curve analysis to evaluate that, 

compared to CSI or a control of wait-and-see, multimodal physiotherapy was superior.  It was also 

associated with the lowest symptom recurrence rate and lowest analgesic use. 

Olaussen et al24 compared multimodal physiotherapy with CSI or placebo injection against a 

control group of wait-and-see.  The multimodal physiotherapy consisted of six sessions over six 

weeks of Cyriax manual therapy, passive stretches of the forearm extensor muscles and a home 

exercise programme of forearm extensor muscle stretching and eccentric strengthening.  The 

wait-and-see group were given education regarding activity modification and were prescribed 

NSAIDs.  At six-week follow-up multimodal physiotherapy was superior to wait-and-see but at 

subsequent assessments at 12, 26 and 52 weeks there was no difference between groups. 

Smidt et al48 compared multimodal physiotherapy against CSI and a control group of wait-and-see 

in a large high-quality RCT involving 185 patients.  The multimodal approach consisted of 

ultrasound, deep transverse friction massage and the Pienimaki exercise programme of stretching 

and progressive strengthening for six weeks.118  The highest probability of recovery at six-month 

follow-up was found in the multimodal physiotherapy group.  At 12-months the success rate of 

the CSI group was 69% compared with 91% and 88% respectively in the multimodal physiotherapy 

and wait-and-see groups.   

Overall, the evidence would suggest a positive short and mid-term effect of multimodal 

physiotherapy compared with control or comparator treatments but the key components of an 

optimum multimodal physiotherapy treatment package have not been established. 

1.10 Summary 

A wide range of treatment techniques have been investigated for LET, highlighting the variability 

in current practice and a lack of clarity regarding the best treatment approach.  Much of the 

evidence available is derived from trials with low methodological quality, however there appears 
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to be evidence to suggest that manual therapy, laser, acupuncture, diamond taping and orthotics 

may give a short-term beneficial effect.  The evidence for exercise-based interventions and multi-

modal physiotherapy is of higher quality, including several large high-quality RCTs, consistently 

showing short-term benefit over control or placebo interventions.  There remains uncertainty, 

however, regarding the optimum composition of multi-modal interventions and the type/dosing 

of exercise. Long term outcomes appear to be influenced by the often-self-limiting nature of the 

condition.  Multiple trials have shown that many patients improve with simple advice and time, 

but there is potential to improve this self-management support further with the addition of 

psychological and behavioural interventions to improve patient self-efficacy.  
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Chapter 2 Aims, Objectives and Summary of Research Methods 

This chapter provides the aims and objectives for the thesis, an overview of the project design, and 

the research methods used. 

2.1 Aims and Objectives 

Chapter 1 highlighted the current lack of a consistent treatment approach for people with LET and 

lack of certainty from the evidence base to guide clinicians.  The aims of this PhD, therefore, were 

to design an optimised physiotherapy treatment package for people with LET, suitable for use in a 

publicly-funded healthcare system.  This was achieved by obtaining agreement from key 

stakeholders through a consensus process based upon best available evidence, practicality and 

cost, with a subsequent evaluation of the newly designed treatment package using a pilot and 

feasibility randomised controlled trial. 

 

 

Phase 1: Design an optimised physiotherapy treatment package for people with LET 

 

 

Phase 2a: a multi-centre pilot and feasibility 

randomised controlled trial comparing the 

optimised treatment package against usual 

physiotherapy treatment 

 

 

Phase 2b: a qualitative study of patients and 

physiotherapists involved in the pilot and 

feasibility trial 

Table 2-1: A summary of the project design 
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Phase 1 objectives: 

To bring together published research evidence with the opinions of patient, physiotherapist and 

healthcare management stakeholders to form a consensus on what the optimised physiotherapy 

treatment package (OPTimisE intervention) should contain. 

Phase 2 objectives: 

To assess whether it was feasible to conduct a fully powered RCT to compare the clinical and cost-

effectiveness of the OPTimisE intervention against usual physiotherapy treatment.  Specifically, 

Phase 2a compared the OPTimisE intervention against usual physiotherapy treatment provided at 

three different clinical sites, in a pilot and feasibility RCT, using pre-determined thresholds for 

success.  Phase 2b examined the feasibility and acceptability of the OPTimisE intervention, via 

qualitative interviews with trial patient and physiotherapist participants.
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2.2 Summary of Research Methods 

Physiotherapy interventions are complex.  They typically involve a number of component parts 

that may interact and are usually tailored to individual patients based upon factors such as pain 

severity, exercise tolerance, comorbidities and personal circumstances.  The UK Medical Research 

Council have published guidance for the development of such complex interventions, that 

describes an over-arching four-phase cyclical process of development, feasibility and pilot testing, 

evaluation, and implementation.152  This PhD aligns to the first two phases in this process. 

In Phase 1, the OPTimisE intervention is developed by consensus using a Nominal Group 

Technique (NGT) method.  It was chosen in preference to other consensus methods, such as 

Delphi, for reasons of practicality and to promote greater discussion between stakeholders.  NGT 

allows individuals to generate ideas, express opinions, discuss and clarify ideas prior to 

anonymous voting.  If voting outcomes are inconclusive the process can be repeated with further 

discussion and voting until a conclusion is drawn; all of this typically achieved in one or more two-

hour meetings.153,154  Participants can be primed with information to read prior to meetings as a 

means of pre-elicitation: to facilitate understanding of the NGT process, provide background 

information (such as a summary of the research evidence of efficacy for physiotherapy treatments 

for people with LET) and prompt early consideration of the task proposed.155  This allows greater 

discussion between stakeholders and can achieve a consensus in a much shorter time than 

multiple Delphi rounds.  It is crucial that when a complex intervention is developed, that early 

consideration is given to the implementation of the intervention into real-world practice.152  For 

this reason, the stakeholder group included not only clinicians but also patients and 

physiotherapy service managers, to ensure that patient burden was minimised and that the 

intervention was practical to implement in a publicly-funded health service. 

In Phase 2, the OPTimisE intervention is tested in a real-world mixed-methods pilot and feasibility 

RCT with nested qualitative study.  RCTs are considered the ‘gold standard’, or best method of 
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evaluating whether an intervention is effective.156,157  At the simplest design level, they involve the 

random allocation of participants to receive either a new intervention or a control intervention 

(e.g. the standard of care) and effectiveness is then assessed using pre-defined hypotheses.157  

They are, however, costly and time-consuming to conduct, so it is therefore recommended that 

pilot and feasibility testing is undertaken before a full-scale RCT to ensure that the proposed 

interventions and research methods can actually be conducted in real-world scenarios.152  Pilot 

testing involves testing the trial procedures, such as randomisation systems and data collection 

methods, whereas feasibility testing predicts the deliverability of a main trial by assessing 

quantitative feasibility measures, such as patient recruitment, retention and safety, and 

qualitative measures, such as acceptability and equipoise.158  Unlike in full-scale RCTs, pilot and 

feasibility trials do not include hypothesis testing to analyse differences in treatment outcomes 

between groups, as they are not sufficiently powered to answer those questions157.   

Mixed-methods research is well-suited to the assessment of feasibility as it combines quantitative 

and qualitative data collection.159,160  Feasibility has historically been determined by pre-defined 

quantitative thresholds, such as recruitment rate, but qualitative evidence is increasingly being 

used and recommended as an adjunct, to provide valuable insight into how the trial can be done 

in the best possible way, not just whether the trial can be done at all.160,161   

There are three basic designs of mixed methods research: exploratory sequential, explanatory 

sequential, and parallel convergent.162  In an exploratory sequential design the qualitative phase 

analysis is completed first, to inform the subsequent quantitative phase and vice-versa for 

explanatory sequential designs.159,162  This PhD utilised a parallel convergent mixed methods 

design where data from both phases were collected concurrently so that one could influence the 

other. For example, this approach might enable the addition of further questions to the 

qualitative interviews to try to understand reasons behind a low consent rate identified from the 

quantitative phase.  The parallel convergent method was chosen as it is time-efficient (the funder 
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placed a 12-month limit on recruitment) and can be used to understand whether the qualitative 

results confirm the quantitative results.159  This had particular relevance to some of the secondary 

outcomes that were more challenging to measure using quantitative methods, such as 

understanding differences between the OPTimisE intervention and usual physiotherapy 

treatment, or treatment fidelity. 

This PhD combines both pilot and feasibility testing in a small-scale RCT, as well as using a parallel 

convergent mixed-methods design, comparing and relating both the quantitative and qualitative 

analysis to determine whether a full-scale RCT is feasible.159  The qualitative interviews were 

conducted alongside monthly review of the quantitative data, so that interview questions could 

be tailored to understand particular short-comings (e.g. understanding why some patients had 

not returned their outcome questionnaires and ways that outcome data collection could be 

improved).  The advantage of this combined approach is that insight is provided in relation to all 

aspects of feasibility and piloting in real-time, so is an efficient way to refine the trial processes or 

treatment delivery in order to maximise the impact of a main trial. 

Full details of the methods used for both phases will be described in subsequent chapters.
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Chapter 3 Development of the OPTimisE Intervention 

This chapter outlines the integration of the research evidence, described in Chapter 1, with the 

insights of patients, physiotherapists and healthcare management stakeholders, culminating in a 

consensus on the composition of the OPTimisE intervention. 

3.1 Context 

There are no established treatment guidelines for LET.  In the United Kingdom (UK) the National 

Institute for Health & Care Excellence (NICE) have published a clinical knowledge summary 

providing advice for clinicians on how to manage patients with the condition.44  The initial 

management is advice to use heat or ice for pain relief, take relative rest from aggravating 

activities, use an orthosis, use paracetamol or ibuprofen topical gel for symptomatic relief and if 

there is no improvement after six weeks, refer to a physiotherapist.   

An Australian group of researchers have proffered a more detailed, stratified algorithm for 

treatment, taking into account symptom severity and environmental risk factors, although this is 

theoretical and has not yet been tested in clinical practice.29  For patients with low baseline 

severity, defined by a PRTEE score* less than 33, the recommended treatment is aligned with the 

UK clinical knowledge summary, excluding the provision of an orthosis.  For those with moderate 

risk, defined as a PRTEE score of 33 to 54 or additional environmental risks such as a job involving 

heavy, repetitive or unmodifiable tasks, or concomitant elbow pathology, immediate referral for 

8-12 weeks of multimodal physiotherapy is advised.  This might include manual therapy, provision 

of an orthosis, electrotherapy, progressive strengthening and endurance exercises.  For those at 

high risk, defined as a PRTEE score above 54 or co-existing neck / shoulder pain or evidence of 

central sensitisation, physiotherapy is recommended alongside drug therapy (e.g. anti-

depressants).  The rationale for drug therapy being aimed at addressing central sensitisation is 

 
* The Patient-Rated Tennis Elbow Evaluation (PRTEE) is a measure of pain and disability.  0 represents no 
pain or disability; 100 represents maximum pain and disability. 
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uncertain, particularly as the authors acknowledge a lack of evidence to support the prescribing of 

this medication in the LET patient population.  In the high-risk group, exercise therapy is 

recommended and involves starting with low load pain-free isometric wrist extension exercises, 

before advancing to progressive loading, if symptoms allow. 

3.2 Establishing the clinical problem 

Physiotherapists, in real-world practice, offer a wide array of different treatments for LET, 

including advice, exercise therapy, manual therapy, acupuncture, electrotherapies, orthotics and 

taping.45,46  This heterogeneity can be attributed to multiple factors such as variations in training, 

variations in healthcare funding and personal or patient preference.  As highlighted in Chapter 1, 

many of these treatment modalities are either poorly researched or lack evidence of 

effectiveness.  With wide variations in practice, that include provision of treatments of limited 

effectiveness, there is opportunity to incorporate current best available evidence with opinions of 

relevant stakeholders to develop a consensus-based physiotherapy treatment package ready for 

evaluation in a future randomised controlled trial.  Indeed, even more commonly used 

treatments, such as exercise therapy, lack a consistent approach to delivery with no consensus on 

the types of exercise to include, dose of exercise to prescribe, or whether exercise should provoke 

pain or be pain-free.45,46,117,133,163  Physiotherapy treatment packages are complex interventions 

involving verbal and non-verbal communication, patient education and delivery of therapeutic 

modalities.  They often involve multiple interventions in combination, such as a range of exercises 

with supporting advice, and rely upon the recipient engaging with those interventions as 

intended.  Interventions also are often adapted for individual patients based upon factors such as 

symptom severity, comorbidities, exercise tolerance and understanding of language.  When 

designing complex interventions, the purpose should be clear, and the intervention should be 

informed by evidence prior to pilot and feasibility testing.152  In addition to treatment modality 

selection, consideration needs to be given to any additional factors that may contribute to success 

of the treatment delivery (e.g. patient burden, modes of delivery, adherence, behaviour change 
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techniques) as well as determining how patient outcomes will be assessed.152  More recent 

guidance, from O’Cathain et al, encourages stakeholder involvement including those that deliver 

the intervention and those that may benefit from it.164  Thought must also be given to how the 

intervention will be evaluated in terms of its effectiveness and how it might be implemented into 

clinical practice.164  

The current best-practice intervention development process begins with identification of the 

clinical problem, planning the timeline of work, securing funding, establishing an appropriately 

skilled team, and establishing an active Patient and Public Involvement and Engagement (PPIE) 

group.  As part of the preparation for the National Institute for Health and Care Research Doctoral 

Fellowship application, some of these elements had begun to be addressed prior to 

commencement of this PhD project.  The in-depth review of existing research evidence was 

presented in Chapter 1, and so the next steps include: the identification of key stakeholders, new 

data collection to understand the contextual factors, development of a programme theory, and 

designing and refining the new LET intervention.164  The programme theory is a rationale for how 

the treatment may achieve its desired effect from its component parts and in different contexts.  

It can be a combination of theory and prior knowledge, evolving as new information arises, and 

can be presented as a logic model that depicts the programme theory in a visual model.164  This 

chapter explains how the intervention development process was undertaken, resulting in the 

OPTimisE intervention. 

3.3 Aims and Objectives 

The aim of this work package was to develop an optimised physiotherapy protocol for treating 

people with LET, using a consensus approach that combined information from a previous 

synthesis of the best available evidence (see Chapter 1) with the perspectives of key stakeholders.  

The agreed treatment protocol would then be assessed in a forthcoming pilot and feasibility trial 

to determine if it could be delivered in a large-scale randomised controlled trial (RCT). 
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3.4 Method 

The study gained stakeholder consensus for an optimised LET treatment protocol using Nominal 

Group Technique (NGT).  Consensus methods are used in healthcare research to reach agreement 

in topics that are controversial, due to lack or supporting evidence or conflicting supporting 

evidence.  In this context, and as described in Chapter 1, a plethora of treatment options are 

available for people with LET but there is currently a lack of evidence for the best approach.  

Three main approaches are available for consensus agreement, including: the Delphi technique, 

consensus development conference and NGT.165  The Delphi technique involves stakeholders 

responding to questions or providing opinions remotely, without direct interaction with other 

stakeholders.  The process typically includes several cycles, with the results of each cycle being 

presented to the stakeholders to influence their responses to the next round of questions.  Each 

cycle may take several weeks to complete, so the time required to reach a consensus may be 

lengthy.  Consensus development conferences involve stakeholders meeting together to discuss 

evidence and agree a consensus over a short timeframe, usually one day.  Whilst the speed of the 

method is advantageous, it may be logistically challenging to convene such a meeting, with 

additional uncertainty over the length of time that might be required.  NGT is somewhat similar 

but broken down into shorter interactive meetings with a defined process structure to facilitate 

participation.  It is a method that is, by design: dynamic, iterative, creative and open to change – 

four of the key principles in intervention design.164  NGT is usually conducted in face-to-face 

meetings, about two hours long.153  For topics that are broad, it is recommended that participants 

are sent information to read prior the meeting as a means of pre-elicitation: to facilitate 

understanding of the NGT process, provide background information (such as a summary of the 

research evidence of efficacy for physiotherapy treatments for people with LET) and prompt early 

consideration of the task proposed.155  During the meeting, an explanation of the task is then 

followed by a period of silent idea generation where participants note down their opinions 

related to the topic or question.  These ideas are then shared with the group until no more ideas 
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are forthcoming.  There is opportunity to discuss these ideas to gain understanding of individuals’ 

perspectives and clarify definitions, prior to an anonymous vote on whether to include each of the 

ideas in the final consensus.  If voting outcomes are inconclusive the process can be repeated with 

further discussion and voting until a conclusion is drawn.153,166  The process is summarised in 

Figure 3-1. 

 

Figure 3-1: A summary of the Nominal Group Technique process. 

This work was undertaken during the COVID-19 pandemic, so face-to-face meetings were 

prohibited.  The NGT consensus approach was chosen as the most appropriate method as it could 

be adapted for online data collection with meetings hosted on the Microsoft Teams video-

conference platform.  Short online meetings were deemed preferable to a day-long consensus 

development conference and were easier to organise during evenings, outside of working hours.  

NGT was also preferred over the Delphi technique as it allowed greater interaction between 

stakeholders, ensuring that the patient participants' opinions could be heard, and a consensus 

could be achieved in a shorter timeframe.  Whilst the output of any consensus can be influenced 

by various factors (including the beliefs of the individual participants, the cues provided to those 

participants, the method of interaction and way that agreement is determined)167, care was taken 
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to reduce bias by selecting a broad stakeholder group, present information based upon scientific 

evidence and use anonymous methods of voting that might mitigate against peer-pressure.  These 

methods are described below. 

3.4.1 Identification of stakeholders 

Physiotherapists with a special interest in LET were approached to take part via an email 

advertisement to members of the British Elbow and Shoulder Society (BESS) and by direct contact 

with clinicians who had agreed to be recruitment and delivery sites for the subsequent pilot and 

feasibility RCT.  The email invitation (Appendix 3.1) provided a brief description of what would be 

involved and was accompanied by a participant information sheet (Appendix 3.2) containing more 

detailed information.  BESS members were targeted as they were deemed to be experts in the 

field.  Patients volunteered from an existing PPIE group† developed by the research team and 

physiotherapy service managers were identified from the future trial sites.  Each were sent the 

email invitation and participant information sheet.  A combination of physiotherapists, 

physiotherapy service managers and patients were included to provide a broad range of opinions 

related not only to treatment effectiveness but also practicality of implementation. 

All participants were required to give written consent to participate (see Appendix 3.3), including 

additional consent to meetings being video-recorded.   Ethical approval was granted from Keele 

University Faculty of Medicine Ethics Committee (see Appendix 3.4) and the UK Health Research 

Authority (see Appendix 3.5). 

3.4.2 Presentation of existing evidence 

Prior to the first meeting, participants were sent a summary of the evidence synthesis for the full 

range of LET physiotherapy treatments (see Appendix 3.6).  The information was summarised in 

the form of an evidence flower – a visual display designed for conveying best evidence summaries 

 
† Further detail related to the role of the PPIE group is provided in Chapter 4.   
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to professional and lay audiences (see Figure 3-2).168  The quality assessment was taken from five 

previous systematic reviews, the majority of which used the GRADE system of quality 

assessment.1,95,96,133,169  The GRADE system provides a clear and succinct summary of research 

evidence quality.170  This was used in combination with the evidence flower to provide our 

stakeholders with a simple visual interpretation of the evidence supporting each treatment 

option, to ensure that those unaccustomed to reading research documents could understand the 

evidence.  A narrative literature review was also included for those interested in further details 

about the evidence used (see Appendix 3.7).  A comprehensive list of papers was included in the 

review using systematic search results from a concurrent project (development of a Core 

Outcome Set for LET), supplemented by hand-searching of paper references.42   

3.4.3 Data collection 

The purpose of the first meeting was to determine the broad types of treatment to include.  

During the first meeting participants were asked: ‘Which treatments should be included in the 

optimised physiotherapy treatment package for people with LET?’  They were also asked to 

consider the evidence presented in the summary documents, whether there were any other 

treatments that were not in the summary and if any treatments were not feasible for use in their 

specific UK NHS context.  After silent generation of ideas and group discussion, an anonymous 

vote was conducted using an online voting platform (www.mentimeter.com) with answers only 

revealed once everyone had voted.  Participants were asked to signal “yes” or “no” for the 

inclusion of individual treatment types in the optimised physiotherapy treatment package.  The 

Outcome Measures in Rheumatology (OMERACT) handbook was used to determine the 

thresholds for agreement.171  The OMERACT thresholds have been used in similar areas of 

research, including consensus projects for clinical terminology in tendinopathy research, 

tendinopathy Core Outcome Sets and clinical practice guidelines for rotator cuff 

tendinopathy.2,40,43,172  Ratings were averaged across the group, and those with ≥70% agreement 

were included.  Those with less than 30% agreement were excluded.  Treatment types with 30-

http://www.mentimeter.com/
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69% agreement were discussed further, followed by a second round of voting, to allow for 

changes of opinion, with those not reaching 70% agreement excluded after the second vote.  

Finally, the agreed treatment types were anonymously ranked by participants in order of 

importance using the Mentimeter online platform. 

 

Figure 3-2: An evidence flower summary of the scientific evidence for the full range of 

physiotherapy treatments available for people with LET, provided to participants prior to NGT 

meeting 1. 

3.4.4 Refinement of the intervention 

The purpose of the second NGT meeting was to reach consensus on the key components of the 

treatment types agreed in meeting 1.  Prior to the second meeting, the same participants were 

sent a summary of the decisions made in the first meeting along with a two-page evidence 
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summary of the component variables related to each of the treatment types selected (for 

example, the evidence of efficacy for different exercises to be included within the ‘exercise 

therapy’ treatment).  Participants were also encouraged to read the more-detailed narrative 

literature review to gain a deeper understanding of the evidence available.  The second meeting 

followed the same format to the first, with idea generation, discussion and voting on the 

individual components to be included within each of the treatment type categories.  Following the 

agreement of the key components to be included for each treatment type, further detail related 

to each component was developed by the research team and the PPIE group.   

3.4.5 Development of a programme theory 

Following the agreement of the treatment types and their key components, a programme theory 

was developed by the research team.  This was done reflectively using the evidence available for 

the included treatments (for example: where studies showed improvements in grip strength 

following exercise) and by incorporating mechanisms proposed by stakeholders during the NGT 

process where no established evidence was available.  The resultant programme theory would 

then be used to identify relevant outcome measurement instruments that could be used in the 

future pilot and feasibility trial when testing the OPTimisE intervention. 

3.5 Results 

The consensus groups comprised 10 physiotherapists with special interest in LET (mean 18.7 years 

qualified, range 8-30), 2 NHS physiotherapy service managers and 3 patients (mean age 47).  Two 

of the physiotherapists and one of the managers had also experienced LET themselves.  There 

were 8 male participants and 7 females.  One patient was unable to attend the first meeting due 

to illness and all participants attended the second meeting. 

The treatment types proposed and discussed in meeting one were: acupuncture, advice & 

education, exercise therapy, hyaluronic acid injection, laser, manual therapy, orthotics, 

shockwave therapy, steroid injection, taping, transcutaneous electrical nerve stimulation (TENS) 



45 
 

and therapeutic ultrasound.  14 participants voted on whether to include these treatment types in 

the optimised physiotherapy treatment package, meaning 10 “yes” votes were required to exceed 

the 70% threshold and 5 “yes” votes required to exceed the 30% threshold.  The voting results 

from the first round of voting are displayed in Figure 3-3.   

 

 

Figure 3-3: Results of the first voting round from meeting one – to decide which treatment types 

will be included in the optimised physiotherapy treatment package. 10 votes were required for 

inclusion and 5-9 votes required for further discussion and a second vote 

 

Advice & education, exercise therapy and orthotics surpassed the 70% threshold for inclusion.  

Manual therapy received 43% of the vote so was discussed again.  Following a second vote, the 

result remained the same (43%) so manual therapy was excluded.  All other treatment types 

failed to reach the 30% threshold, so were excluded after the initial vote.  The three included 
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treatment types were then ranked in order of perceived importance by anonymous vote, with the 

following outcome: 

1. Advice & education 

2. Exercise therapy 

3. Orthotics 

During the discussion stage of the NGT process, the recommendation from the physiotherapy 

service managers was that the intervention needed to be adaptable for online consultations, due 

to recent service changes resulting from the COVID-19 pandemic and future uncertainties around 

face-to-face consultations in the longer term; and that numbers of follow-up sessions should be 

minimised to improve efficiency.  Patients highlighted the importance of practicality, reducing 

burden on the patient, and were amenable to online consultation.   

In meeting two, the components of the advice & education treatment were proposed and voted 

upon.  The voting results are shown in Table 3-1.   
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Component Vote 1 Vote 2 

   

Advice & Education   

Activity modification 93%  

Pacing 87%  

Promotion of self-efficacy 93%  

Basic pain science 87%  

Medication advice 80%  

Sleep advice 47% 100% 

General exercise advice 80%  

Stress management advice 53% 67% 

Diabetes management 67% 87% 

Ergonomics for work or sport 93%  

Smoking cessation 87%  

What Tennis Elbow is 93%  

Diet advice 67% 100% 

Dietary supplements N/A 60% 

   

Exercise therapy   

Forearm stretches 67% 80% 

Spine stretches 27%  

Isometric loading  93%  

Concentric loading 93%  

Eccentric loading 100%  

Functional exercise 100%  

Shoulder girdle strengthening 67% Grouped and re-classified as 

‘Shoulder girdle exercises’ Shoulder girdle stability 80% 

Shoulder girdle exercises N/A 80% 

   

Orthotics   

Counterforce elbow clasp 80%  

Wrist immobilisation splint 7%  

Tubular compression sleeve 13%  

   

Table 3-1: Voting results from meeting 2, showing the key components of each treatment 

category.  Green = included, Amber = discussed again and re-voted, Red = excluded. 

 

Sleep advice, diet advice, diabetes management and stress management advice failed to meet the 

70% threshold but were discussed again and voted upon for a second time.  During the discussion 

it was agreed among participants that dietary supplements were listed as a separate option for 
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the second vote alongside general diet advice.  Following the second vote, only stress 

management advice and dietary supplements failed to reach the 70% threshold for inclusion, 

hence were excluded.  The full list of agreed advice & education components was: what Tennis 

Elbow is, activity modification, pacing, promotion of self-efficacy, ergonomics for work or sport, 

medication advice, basic pain science, general exercise advice, smoking cessation, sleep advice, 

general diet advice, diabetes management.  The ranking of these components in order of 

importance is displayed in Figure 3-4.   

 

Figure 3-4: Ranking of included advice & education treatment components in order of importance. 

The components proposed and voted upon for the exercise therapy treatment were: forearm 

stretches, spine stretches, isometric loading, concentric loading, eccentric loading, shoulder girdle 

strengthening, shoulder girdle stability exercise and functional exercise.  Spine stretches failed to 

meet the 30% threshold, so were excluded.  Forearm stretches and shoulder girdle strengthening 

were discussed a second time.  It was agreed that, upon reflection, shoulder girdle strengthening 

and shoulder girdle stability exercises had significant overlap, so were merged into one category: 

shoulder girdle exercises.  Both forearm stretches (80%) and shoulder girdle exercises (80%) 
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reached the 70% inclusion threshold in a second vote, so the final agreed components were: 

forearm stretches, isometric loading, concentric loading, eccentric loading, shoulder girdle 

exercises and functional exercise.   

Two further questions were then posed to the participants regarding key components of the 

exercise therapy intervention:  

1. Should exercises provoke pain? 

2. What dose of exercise should be used? 

Following discussion and voting, it was agreed that exercise should provoke pain to a level that 

the individual patient deems acceptable to them.  Forearm stretches should be held for 30 

seconds and repeated three times before and after loading exercises.  Isometric exercises should 

be held for up to 60 seconds and repeated 5 times, once daily.  Concentric and eccentric loading 

should be performed in three sets of 10-15 repetitions, once daily. 

For the orthotic treatment, three options were proposed: a counterforce elbow clasp, a wrist 

immobilisation splint and a tubular compression sleeve.  Following voting, the elbow clasp was 

included (80%) with the other two options excluded (7% and 13% respectively). 

3.5.1 Proposed Logic Model 

A logic model is proposed for the underpinning programme theory, describing how the content of 

the intervention may lead to positive treatment outcomes.  This is displayed in Figure 3-5, with 

further detail provided in the discussion section (3.6.1).
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Figure 3-5: The OPTimisE intervention logic model, describing the theoretical action of the three intervention components and potential impact on 

treatment outcome.
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3.5.2 Intervention refinement 
 

Following the NGT process, further detailed content was developed by the research team, the 

OPTimisE PPIE group and international mentor Professor Bill Vicenzino, who is the most prolific 

author of LET research in the world.  It is described in line with the TIDieR checklist for better 

reporting of interventions.173  The OPTimisE Intervention Handbook (Appendix 3.8) was then 

written as a resource for the musculoskeletal physiotherapists delivering treatments to patients in 

the subsequent pilot and feasibility RCT.  It contained guidance on information to provide as part 

of the advice and education component of the intervention, structured in order priority, based 

upon the rankings from the NGT consensus.  There was a progressive exercise regimen with a 

defined dosing structure, ranging from gentle isometric exercises to high-level functional 

strengthening, and instruction on fitting the counterforce brace.  Figure 3-6 shows the OPTimisE 

intervention session map, that details how the three intervention elements should be delivered in 

the initial and subsequent physiotherapy treatment sessions.  Follow-up appointments, to review 

progress, discuss advice/education topics further and review/adjust exercises, were arranged at 

the discretion of the physiotherapist but guidance was that appointments should be spaced at 

least four weeks apart, as recommended by patients during the intervention design, with no 

specific number of visits required.  Appointments could be face-to-face, online or by telephone. 
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Figure 3-6:  The OPTimisE intervention session map 

 

The OPTimisE Patient Manual (Appendix 3.9) and OPTimisE website were then developed as the 

patient-facing resources to support the information provided by treating physiotherapists.  The 

website resources were only accessible to patients in the OPTimisE intervention group, to avoid 

contamination, using the following link: https://optimise-trial.uk/patient-login and password: 

TennisElbow123.  The advice and education topics not only related to LET but incorporated 

https://optimise-trial.uk/patient-login
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modifiable lifestyle factors that might improve treatment response and reduce risk of recurrence 

(Table 3-2): 

Condition-specific advice General / lifestyle factor advice 

What Tennis Elbow is Basic pain science 

Activity modification Promotion of self-efficacy 

Pacing  General exercise advice 

Ergonomics for work or sport Smoking cessation (if applicable) 

Medication advice Sleep advice 

 General diet advice 

 Diabetes management (if applicable) 

Table 3-2: The advice and education topics included in the optimised physiotherapy treatment 

The OPTimisE Patient Manual and website also provided patients with written and videographic 

advice and education, plus links to further NHS website resources on smoking cessation, healthy 

eating, general exercise, sleep, healthy lifestyle and management of chronic pain.  The OPTimisE 

PPIE group provided a list of ‘frequently asked questions’ that were then answered by the 

research team and published on the website. 

The exercise therapy component consisted of a progressive regimen incorporating stretching, 

isometric loading, concentric loading and eccentric loading designed to be adaptable to individual 

patient’s functional demands.  Dosage was clearly defined based upon best evidence and a novel 

aspect was that patients were encouraged to exercise into levels of pain deemed acceptable by 

the individual patient.  Painful exercise has been avoided in the interventions tested in the 

majority of LET trials to date, but recent systematic review evidence from the fields of back pain, 

shoulder pain and heel pain trials suggests it may offer improved short term pain relief over pain-

free exercise.143  Written instructions and demonstration photographs were provided in the 

OPTimisE Patient Manual, with videographic demonstrations available on the OPTimisE website 

secure patient portal. 
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The choice of counterforce brace was made by three volunteers from the PPIE group.  The 

volunteers inspected and tested a range of available brands/models, taking into account symptom 

relief when gripping, general comfort and practicality (e.g. if it was washable and if it could be 

worn under long-sleeved clothing).  The EPI-HiT® Classic was chosen as the preferred type. 

 

3.6 Discussion 

An optimised physiotherapist-led treatment package for people with LET was successfully 

developed using an NGT consensus approach. The agreed intervention consists of a) advice & 

education related to both the condition and wider health-related issues, b) progressive exercise 

therapy, and c) the provision of an elbow clasp splint.  Acupuncture, hyaluronic acid injection, 

laser therapy, manual therapy, shockwave therapy, corticosteroid injection, taping, TENS and 

therapeutic ultrasound were excluded. 

The NGT consensus approach was easily adapted from the traditional face-to-face format to an 

online video-conference format without the need for any bespoke software.  The online method 

had the advantage that participants did not have to travel to meetings, allowing for inclusion of a 

geographically diverse group.  A potential disadvantage is that some potential participants could 

have been put off by the technical aspects of joining a meeting online, or lacked the necessary 

devices, computer skills or internet connectivity.   

This study involved a range of different stakeholders (i.e. physiotherapists and physiotherapy 

service managers) that would be involved in future roll-out of the proposed intervention and also 

patients who would stand to benefit from it.  It is hoped that this stakeholder involvement will 

make the agreed optimised physiotherapy treatment package deliverable in a real-life clinical 

situation.  The decision-making process was largely influenced by the scientific evidence, with all 

of the physiotherapist stakeholders stating that they had read the full evidence review prior to 

the first meeting, however, the other stakeholders were influential especially when the evidence 



55 
 

was equivocal.   Indeed, the input from the physiotherapy service managers shaped the 

intervention to ensure that all of the elements could be provided via remote online or telephone 

consultation, should the need arise.  Following the result of the first vote in deciding the 

treatment types to be included, manual therapy was undecided and was discussed again.  Some 

clinicians argued in favour, due to the short-term pain relief that can be achieved with manual 

therapy, but both the managers and the patients argued against, due to the costs involved with 

delivering multiple sessions of manual therapy and the burden on the patient of having to attend 

frequently to receive it.  As a result, manual therapy was excluded following a second vote. 

The creative nature of the silent generation phase of the NGT process allowed for ideas regarding 

the advice and education components that differed from previous LET trials.  Several trials have 

included patient education and advice, consisting of explanations of what LET was, reassurance, 

ergonomic advice, activity modification and medication advice.22,47-49  None, to date, have 

considered a more holistic approach to health that was reflected in our results, including advice 

regarding general exercise, smoking cessation, diet advice, sleep, diabetes management and pain 

science.  This has the potential to improve a patient’s overall health alongside influencing the 

outcome of their LET symptoms. 

The components proposed for the exercise therapy intervention were largely in line with previous 

research evidence, including stretching and strengthening exercises for the wrist and forearm 

extensors, as described in Chapter 1 and as recommended by the NICE clinical knowledge 

summary.44  An exception to this was stretching of the cervical and thoracic spine, proposed by 

four physiotherapists based on their clinical experience, in the absence of any research evidence, 

but this did not receive sufficient votes for inclusion or further discussion.  Forearm stretches 

were a topic of debate after receiving 67% of the initial vote.  Numerous studies have included 

forearm stretches as part of an exercise therapy intervention alongside strengthening exercises, 

making it impossible to assess the efficacy of the stretches alone.  Only one, three-armed RCT of 



56 
 

94 patients, has compared forearm stretches against the addition of either eccentric 

strengthening or concentric strengthening.136  Outcomes were measured at six weeks, with similar 

effectiveness across all groups.  This evidence, along with testimony from two of the participating 

patients of the immediate pain-relieving effect of forearm stretches, resulted in a change of 

opinion for the second vote (80%) and inclusion in the exercise therapy treatment.   

For the initial exercise therapy vote, shoulder girdle stability exercises had been proposed as well 

as shoulder girdle strengthening exercises.  Following further discussion regarding the details of 

what participants understood/meant by the two different terms, this resulted in an agreement 

that there was overlap across the categories and that, overall, a more generic description 

‘shoulder girdle exercises’ should be used and included in the exercise therapy treatment.  This 

was largely based upon evidence that people with LET have been found to have reduced strength 

of the shoulder girdle muscles compared to the contra-lateral arm.17 

It was agreed that the exercise therapy component should be a progressive regimen including a 

range of exercises to suit patients at different stages of the condition or symptom severity.  

Previous studies had focussed on a single exercise type, e.g. isometric loading, finding a 

plateauing of improvement over time, whereas combined regimens appeared more effective.49,123  

By including a progressive regimen, the aim was to avoid this plateau effect and allow patients to 

return to their normal level of function. 

In a departure from the majority of previous LET studies, this consensus group voted unanimously 

to include exercises that provoke pain.  With the exception of the Stasinopoulos protocol65, that 

permits exercise into mild pain below 4/10 on a numerical rating scale, all other trials of exercise 

for people with LET have stated that exercises should be pain-free.  Pain-related fear can result in 

higher perceived pain levels due to stress, so an exercise approach that focusses on avoiding pain 

may exacerbate this response.144  Features of sensitisation, such as this hyperalgesia, are a 

common feature in patients with LET, as identified by 10 studies included in a recent systematic 
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review.145  Pain-related fear was recognised as an important factor in this intervention 

development by all participants as it could be a mediating variable in the effectiveness of the 

exercise therapy component.  The initial vote was split (47:53%) as to whether to limit pain during 

exercise to the 4/10 level or let the patient decide how much pain was acceptable to them, but 

following further discussion influenced by the patient participants the final vote rested in favour 

of pain to a level that the patient deems acceptable (80%).   

The choice of dose for the different exercise types included was largely justified upon clinicians’ 

experience and precedents from particular trials.  A systematic review of different types of 

resistance exercises used to treat people with LET, from 2012, found heterogeneity in the dose of 

exercise prescribed, with no recommendation possible regarding the optimum dose.117  A 

subsequent systematic review, from 2020, focussed just on studies of eccentric loading exercises 

and recommended that three sets of 10-15 exercises be performed daily, for a minimum of six 

weeks.133  This dose was agreed by the consensus group for both eccentric and concentric 

exercises.  The dosing of forearm stretches and isometric exercises was chosen based upon what 

the physiotherapists deemed most pragmatic and the patients deemed most practical/acceptable 

from examples taken from previous studies showing evidence of efficacy.  The agreed dose for 

forearm stretches was a 30-second stretch performed three times, before and after loading 

exercises (isometric/concentric or eccentric) as used in the Stasinopoulos protocol.65  The agreed 

dose for isometric exercises was maximal resistance, held for 60 seconds and repeated five times, 

as used by Barratt et al.141  Two other dosing regimens were considered but the dose prescribed 

by Park et al132, of 50 repetitions of 10 second holds, four times per day was considered too 

burdensome, and contractions based upon percentage of maximum voluntary contraction from 

20% increasing up to 35%, used by Vuvan et al49, too complicated. 

For the orthotic treatment, the decision was between a wrist immobilisation splint, a 

counterforce elbow clasp or an elasticated elbow sleeve.  The latter was proposed as a cheap 
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alternative but due to a lack of trial evidence to support its use was excluded with just 13% of the 

vote.  The evidence would suggest similar levels of efficacy between wrist immobilisation splints 

and counterforce elbow clasps.79-81  The practicality of such devices was discussed with the 

counterforce elbow clasps the clear favourite (80%).  Reasons given were that wrist immobiliser 

splints would easily become dirty or wet during work or daily tasks and that elbow clasps were 

simpler to provide and stock, as they are universal in terms of fitting the left or right arm and have 

fewer sizing options than wrist immobilisation splints. 

3.6.1 Programme theory 

The advice and education component of the intervention involves three elements: self-help, pain 

control and health promotion.  By increasing a patient’s understanding of their condition, it may 

help them manage their symptoms without the reliance on healthcare resources and reduce fear-

avoidance behaviours that may be present, as have been identified in other fields of tendinopathy 

research.174  Pain control strategies, such as activity modification, may help alleviate symptoms 

and lessen work absence.  Health promotion advice targets the risk factors associated with LET 

(e.g. smoking) and risk factors for pain chronicity (e.g. poor sleep, lack of exercise), potentially 

influencing systemic drivers of inflammation and improving tissue healing.14,15,175,176 

The exercise component includes forearm stretches and progressive loading exercises of the wrist 

extensor muscles, with evidence to suggest that this may reduce pain and improve both function 

and strength.22,23,47,49,163,177  Strengthening exercises for the shoulder girdle are included, to 

address deficits previously identified in this patient population.17 

The counterforce orthosis is intended to provide short-term relief of symptoms during pain-

provoking activities.  Whilst evidence suggests that orthoses do not alter the overall outcome of 

treatment, they can offer short-term relief of symptoms that may promote greater adherence to 

the exercise component of the intervention and lessen work absence.76,77 
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The interventions in combination are intended to address the patient’s needs holistically, 

addressing physical, psychological and social aspects related to their condition with the overall 

aim of improving quality of life, reducing work absence and the reliance on healthcare.  The 

programme theory logic model is depicted in Figure 3-5. 

3.6.2 Strengths and limitations 

The main strength of this study was that a clinical trial intervention was developed using the 

combination of best-available research evidence and stakeholder opinion.  The optimised 

physiotherapist-led treatment package was designed to be deliverable in the UK NHS, but could 

be adapted to suit other healthcare systems.  Other strengths were: the inclusion of multiple 

voting rounds to allow for discussion and change of opinion in light of new information, the use of 

the evidence synthesis to guide decisions based upon the evidence base, that the study used a 

recommended consensus approach, and that voting thresholds were consistent with established 

OMERACT guidelines.  A limitation is that it is based upon evidence available at the time of the 

event and the opinions of those involved in the process.  The decisions were largely based upon 

scientific evidence but were influenced, particularly in cases where evidence was equivocal, by 

each individual’s experience.  It must be noted also that the effectiveness of the optimised 

physiotherapist-led treatment package still needed to be assessed against usual physiotherapy 

care before it could be recommended for use in a clinical setting.  Funding and ethical approvals 

were in place to test this in a feasibility trial involving 50 participants and will be reported in 

Chapter 4.   

3.7 Conclusion 

This study successfully developed an optimised physiotherapist-led treatment package for people 

with LET, that was considered feasible by stakeholders and adaptable for use in online 

consultations, if required.  It included advice & education related to the condition and the 

patient’s general health, progressive exercise therapy that provokes a pain response, and the 
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provision of an elbow orthosis.  This intervention was now ready for testing in a future pilot 

randomised controlled trial to contribute much needed evidence about the treatment of LET. 
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Chapter 4 The OPTimisE Pilot & Feasibility Randomised Controlled 

Trial - Quantitative Element 
 

This chapter describes the mixed-methods pilot and feasibility randomised controlled trial (RCT) 

comparing the OPTimisE intervention against usual physiotherapy treatment.  Whilst the 

qualitative element is mentioned briefly in this chapter, full detail in provided in Chapter 5.  

Chapter 6 will then bring together the quantitative and qualitative elements to form the mixed-

methods discussion. 

4.1 Context: 

The OPTimisE intervention was designed in consultation with patients and clinicians to reflect the 

current evidence base in a way that could be implemented into real-world clinical practice.  We 

combined research evidence with the opinions of patients, physiotherapists with a special interest 

in LET and physiotherapy service managers, to form a consensus on what the intervention should 

comprise.178  The OPTimisE intervention consists of three elements: condition-specific and general 

health advice that addresses modifiable risk factors, supported by high-quality printed and online 

resources; an exercise regimen that empowers the patient to progress or regress their 

rehabilitation based upon limits of pain deemed acceptable by individual patients; and the 

provision of a counterforce orthosis.178   

Building from the findings in Chapter 3, the intervention was ready to be tested in order to 

determine the feasibility of conducting a future, fully-powered randomised controlled trial that 

would evaluate the clinical and cost-effectiveness of the OPTimisE intervention versus usual 

physiotherapy treatment.   

4.2 Aims and Objectives 

The primary aim was to determine feasibility (criteria shown in Table 4-1) with reference to the 

following objectives: 
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• Consent rate (number consented from those eligible after screening for 

inclusion/exclusion criteria)  

• Intervention fidelity in the intervention group (measured as a binary outcome if 

participants were given the orthosis, taught the progressive exercise regimen and 

received advice/education on a minimum of 6 of the 12 specified topics) 

• Attendance rate in the intervention group (number of physiotherapy appointments 

attended from the total appointments booked) 

• Outcome measure completion rate at six months post-randomisation 

Table 4-1: Feasibility criteria for a future main trial 

Recruitment feasibility of 25% was selected based upon 50 patients being recruited from 200 

patients referred per year – data that the three sites had provided from historic referral patterns.  

The fidelity criterion was determined by the research team as no precedent has been set.  

Attendance rate of 70% was set based upon previously published data for physiotherapy 

outpatient attendance.179  Outcome measure completion rate of 70% was based upon the TATE 

trial, a UK physiotherapy trial for LET, that had 69% data returns.180 

The secondary aims were to assess: 

• Outcome measure completion rate at 6 weeks and 12 weeks post-randomisation 

Criteria: Do not proceed Proceed with changes Proceed 

Consent rate <10% 10-25% ≥25% 

Fidelity to 

intervention 

<30% 30-60% ≥60% 

Attendance rate <60% 60-70% ≥70% 

Outcome measure 

completion rate  

<60% 60-70% ≥70% 
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• Completion of a grip-strength physical measure at two time points using the Squegg 

device 

• Patient-reported outcome measures (PROMs) at baseline, 6 weeks, 12 weeks and 6 

months post-randomisation (analysed descriptively) 

• Responsiveness to change analysis of individual PROMs questionnaires compared with 

patient perceived overall treatment effect, to determine the most appropriate PROMs for 

a future trial 

• Adherence to exercise therapy treatment (measured using a self-reported exercise diary 

and Exercise Adherence Rating Scale (EARS))181 

• Acceptability of the optimised physiotherapy treatment package and trial processes, 

investigated through the nested qualitative study 

 

4.3 Method 

4.3.1 Trial design 

A parallel two-arm, multi-centre pilot and feasibility randomised controlled trial across three sites 

was conducted.  Recruitment took place between September 2021 and August 2022.  The findings 

are reported following the CONSORT Pilot Trial Checklist.182 

4.3.2 Study setting 

The study was conducted at three National Health Service (NHS) sites in England providing 

outpatient musculoskeletal physiotherapy for adult patients with Tennis Elbow.  Sites were 

chosen based upon clinic size (small: Royal Orthopaedic Hospital, Birmingham; medium: London 

Road Community Hospital, Derby; large: Physioworks, Sheffield) to reflect the variations 

nationally, in readiness for a future main trial. 
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4.3.3 Participants 

Two methods of participant identification were used to determine which was the most efficient 

method:  

a) by screening all patient referrals for elbow pain at one of three NHS physiotherapy sites, in 

either Birmingham, Derby or Sheffield.  Prior to attendance in the physiotherapy clinic, all patient 

referrals were screened by a physiotherapist, as per normal practice, and those patients who 

were potentially eligible were sent a patient information sheet (PIS) (see Appendix 4.1).  The 

physiotherapist then telephoned the patient (typically 1-2 weeks later) to discuss the trial, check 

eligibility and book an appointment for clinical assessment screening with a research 

physiotherapist, if they were interested in taking part. 

b) by screening the SNOMED CT NHS database for patients in those three catchment areas with a 

diagnostic coding of Tennis Elbow in primary care within the last 3 months.  Potentially eligible 

patients were identified from the SNOMED CT database by a member of staff at participating GP 

practices in the locality.  They were sent a PIS by post along with a screening questionnaire and 

letter of introduction by the practice administrator.  If interested and meeting the screening 

criteria they were invited to contact the research team via the OPTimisE Trial website 

(https://optimise-trial.uk).  The Principal Investigator (PI) at the local trial site and their GP were 

then informed of their interest to participate and the GP was requested to refer the patient to 

physiotherapy.  The PI then telephoned the patient (typically 1-2 weeks later) to discuss the trial, 

check eligibility and book an appointment for clinical assessment screening with a research 

physiotherapist. 

4.3.4 Inclusion criteria 

Adults aged 18 or over; physiotherapist-diagnosed LET, which included pain on palpation of the 

common extensor origin and on gripping; either a positive Cozen’s, Mills’, or Maudsley’s test.31   

https://optimise-trial.uk/
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4.3.5 Exclusion criteria  

A recent history of significant trauma to the affected limb, e.g. a fall on an outstretched hand; 

previous diagnosis of inflammatory arthritis or gout; previous diagnosis of osteoarthritis of the 

affected elbow; neurological symptoms in the affected limb correlating with onset of elbow pain, 

e.g. loss of sensation in the hand; co-existing neck pain and stiffness that started at a similar time 

to the elbow symptoms; inability to understand English or lacking capacity for informed consent; 

currently enrolled in another health-related research trial.  

4.3.6 Recruitment 

Following clinical assessment screening, patients meeting the eligibility criteria were invited to 

participate in the RCT and consent was gained as per Good Clinical Practice guidelines including an 

explanation of the condition, reassurance about receiving treatment, establishment of 

uncertainty as to the optimum physiotherapy treatment approach, an explanation of the study 

purpose, a balanced view of the two interventions, rights to withdraw and an explanation of study 

procedures.  There was opportunity to discuss and ask questions before providing written consent 

via the Trial Consent Form (Appendix 4.2).  Patients who declined to take part in the pilot and 

feasibility trial were invited to be interviewed as part of the qualitative feasibility component 

(described in Chapter 5).  Those willing to be interviewed were required to provide written 

consent to be contacted in relation to the interviews. 

4.3.7 Randomisation 

Following consent, patients were invited to complete baseline questionnaires (Appendix 4.3) and 

they were then randomised via an online service (Sealed Envelope™) using 1:1 allocation in mixed 

blocks, stratified by site.  Site stratification was used, to ensure that there was an even group 

allocation across each site, so that the feasibility aims regarding treatment fidelity and 

acceptability could be adequately assessed whilst minimising bias that could have occurred if the 
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allocation was skewed.  Mixed blocks were utilised to reduce the predictability of the 

randomisation allocations and minimise selection bias. 

4.3.8 Sample size 

The recruitment target was 50 participants, within a maximum recruitment window of 12 months.  

The original funding application had planned for 60 participants, based upon the median of 30 per 

arm for trials with continuous outcome measures, identified in a previous review of UK pilot and 

feasibility trials.183  A reduction of the sample size to 50 was a condition stipulated by the funder 

due to concerns regarding the deliverability of the proposed trial in the time available.     

4.3.9 Interventions 

Patients were randomly allocated to receive either the OPTimisE intervention, by physiotherapists 

specifically trained to deliver this, or usual physiotherapy care delivered by other physiotherapists 

not trained in the OPTimisE intervention but trained in the RCT procedures.  This was done to 

minimise the use of the OPTimisE intervention content in the usual care group. 

4.3.9.1 Usual care 

Usual NHS physiotherapy was not standardised in this pragmatic study but the details of the 

content and number of treatments given were captured at the end of a patient’s course of 

physiotherapy.  The site PI, or delegated person at site, reviewed each patient’s physiotherapy 

notes and completed a case report form (Appendix 4.4).  Usual physiotherapy might have 

involved a range of different treatments including advice and education, exercise, taping, manual 

therapy, acupuncture, ice therapy, orthotics and massage, based upon previous studies of UK 

practice.45,46  Physiotherapists providing usual care treatment had no restrictions on the 

treatments they could offer.   

4.3.9.2 OPTimisE intervention 

The OPTimisE intervention included patient advice and education, exercise therapy and provision 

of a counterforce brace for short term symptomatic relief, as described in Chapter 3.5.2.  All 
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physiotherapists delivering the OPTimisE intervention received detailed in-person training at site 

from MB and could contact the trial team for further support if required. 

4.3.10 Blinding 

Due to the nature of the interventions, neither participants nor physiotherapists could be blinded.  

Outcome measure data were collected and analysed by the research team, who were not blinded 

to treatment allocation due to the mixed-methods design.  On-going monthly review of 

quantitative data, sorted by treatment allocation, was required to inform the purposive sampling 

and topic guide for the concurrent qualitative interviews, so blinding was not possible.  Risk of 

bias from non-blinding of outcome assessment was low, as treatment outcomes were not part of 

the primary data analysis. 

4.3.11 Data collection 

Once consented and prior to randomisation, participants completed a baseline set of patient-

reported outcome measures (PROMs) and demographic data including age, gender, ethnicity, 

duration of symptoms, occupation, education level, hand dominance and comorbidities (Appendix 

4.3).  The PROMs contained the recommended Core Outcome Set for LET: the Patient-Rated 

Tennis Elbow Evaluation (PRTEE)3, time off work (measured in days), pain-free grip-strength and a 

Numerical Rating Scale (NRS)4 measuring pain on gripping.43  In addition, the Tampa Scale of 

Kinesiophobia (TSK-11)5,184 Patient Self-Efficacy Questionnaire (PSEQ)6,185 maximum grip strength 

and Exercise Adherence Rating Scale (EARS)7 181 questionnaires were included, as these factors 

were identified in the logic model as being potential moderators or mechanisms behind any 

 
3 PRTEE = Patient-Rated Tennis Elbow Evaluation, ranging from 0 (normal) to 100 (very high pain and 
disability).  It has a minimal clinically important difference (MCID) of 11 points 
4 NRS = Numerical Rating Scale (0-10) 
5 TSK-11 = Tampa Scale of Kinesiophobia (11 question version), ranging from 11 (no kinesiophobia) to 44 
(very high kinesiophobia) 
6 PSEQ = Patient Self-Efficacy Questionnaire, ranging from 0 (very low self-efficacy) to 60 (high self-efficacy) 
7 EARS = Exercise Adherence Rating Scale, ranging from 0 (very low exercise adherence) to 24 (very high) 
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treatment effect.  The Global Perceived Effect scale (GPE-11)8 186 was included as a measure of 

overall outcome but also for use as an anchor to assess external responsiveness of the individual 

questionnaires.  This was done to assess the correlation between the effect of treatment and 

individual factors, such as kinesiophobia or patient self-efficacy, to establish whether these 

theoretical factors proposed in the logic model might indeed have an effect on treatment 

outcome.  The EuroQol 5D5L9 was also included as it would be the basis for health economic 

evaluation in a future main trial.187  For the grip-strength measurements, we piloted the use of an 

electronic grip-measuring device (Squegg™, https://mysquegg.com) that connects to an 

application on the participant’s smartphone or tablet.  The Squegg™ is a US Food and Drug 

Administration approved dynamometer.  We gave participants in the OPTimisE group a Squegg™ 

after randomisation, to capture grip-strength data at all time points.  However, to ensure that 

usual care participants did not use it as part of their treatment, they were only sent the Squegg™ 

by post in advance of their final six-month follow-up questionnaire.  The steer from the PPIE 

group was to minimise burden on patients and avoid excessive face-to-face appointments.  The 

Squegg™ was therefore included as a means of capturing physical assessment data without the 

need for patients to attend in person. The OPTimisE Follow-up Questionnaire (Appendix 4.5) 

prompted participants to use the Squegg™ device and document three measures each of 

maximum grip strength and pain-free grip strength. 

Participants were given the choice of receiving the OPTimisE Follow-up Questionnaire by post or 

online, using the Amplitude Pro-One™ system (https://amplitude-clinical.com/).  They were sent 

questionnaires at 6-weeks, 12-weeks and 6-months post-randomisation, as shown in Table 4-2.  

Participants using the postal service were telephoned or sent reminders by email if they failed to 

return their questionnaires after two weeks.  The Amplitude system sent automated email and 

 
8 GPE-11 = Global Perceived Effect 11-point scale, ranging from -5 (very much worse) to +5 (completely 
better) 
9 EQ5D5L = EuroQol questionnaire (5 dimension, 5 level version) 

https://mysquegg.com/
https://amplitude-clinical.com/
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SMS text reminders to users of the online system after one and two weeks if data was not 

returned.  The protocol was amended mid-way through the trial to allow the site PI to telephone 

participants who had not returned questionnaires, to collect minimum data about adverse events 

and the PRTEE responses.  This was implemented at 6-month follow-up, due to low data returns 

at 6-weeks and 12-weeks.  Participants in the OPTimisE intervention group were asked to 

complete a daily exercise diary (Appendix 4.6) to collect data about exercise adherence.  The diary 

was a simple daily tick-sheet to record whether exercises had been performed, or not, over a 13-

week period, with adherence calculated as a percentage (number of ticks/91 days x100). 

Outcome Measure Baseline 6 weeks 3 months 6 months 

Numerical Rating Scale of 

pain on gripping 

X X X X 

Patient rated tennis elbow 

evaluation PRTEE 188  

X X X X 

Tampa scale of kinesiophobia 

TSK-11 184 

X X X X 

Pain self-efficacy 

questionnaire PSEQ 185 

X X X X 

EQ5D5L 187 X X X X 

Pain free grip strength (lbs) OPTimisE Group 

X 

OPTimisE Group 

X 

OPTimisE Group 

X 

OPTimisE Group 

X 

Usual Care Group 

X 

Usual Care Group Usual Care Group Usual Care Group 

X 

Maximum grip strength (lbs) OPTimisE Group 

X 

OPTimisE Group 

X 

OPTimisE Group 

X 

OPTimisE Group 

X 

Usual Care Group 

X 

Usual Care Group Usual Care Group Usual Care Group 

X 

Global Perceived Effect GPE-

11 186 

 X X X 

Exercise adherence rating 

scale EARS 181 

 X X X 

Table 4-2: Outcome measures and time-points for data collection (denoted by X). 
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4.3.12 Treatment fidelity 

Fidelity of the optimised physiotherapy intervention was measured retrospectively by reviewing 

clinical report form data (Appendix 4.7) to establish whether the treatments provided matched 

the pre-defined protocol.  Fidelity was calculated as a percentage based upon the number of 

participants in the OPTimisE group receiving the full intervention package.  This was defined as 

receiving a progressive exercise regimen, a minimum of six of the advice and education topics and 

a counterforce brace.  Similarly, CRF data were used to review the treatment of patients receiving 

usual physiotherapy (Appendix 4.4) to assess for key differences and similarities between the 

interventions and determine whether there was contamination between the interventions.  

Adherence to treatment was measured in both treatment arms using a patient-reported exercise 

diary that was reviewed by the treating physiotherapist at each session and returned to the Chief 

Investigator by the patient after 3 months, via a stamped addressed envelope.  Additionally the 6-

week, 3- and 6-month outcome questionnaires included the Exercise Adherence Rating Scale.181  

Participants received a £20 voucher after completing the study questionnaires at 6 months.   

4.3.13 Quantitative Data analysis 

Descriptive statistics were used to summarise the distribution of baseline variables across each of 

the randomisation groups. The continuous baseline variables (e.g. age) were reported with means 

and 95% confidence intervals (95% CI), if shown to be normally distributed, otherwise were 

reported with medians and Interquartile Ranges (IQR). The categorical variables (e.g. gender) 

were reported with frequencies & percentages.  Similarly, we analysed data descriptively to 

explore the outcome measure scores in the intervention and control groups at baseline and 

follow-up, to explore changes in LET health status over time.  The study was not powered for 

analysis of results between groups.  We also assessed external responsiveness to change of 

patient-reported outcome measures using Spearman’s rank correlation, with GPE-11 scores as the 

anchor.  SPSS Statistics software (version 27) was used for the analysis. 
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4.3.14 Safety 

All Adverse Events (AEs) and Serious Adverse Events (SAEs) were recorded and reviewed from the 

time of written informed consent until six months following the first intervention. 

All AEs and SAEs occurring during the duration of the study were recorded by the site PI and sent 

to the Chief Investigator within 48 hours for review. 

4.3.15 Data Management 

Data were collected using a mix of paper and electronic methods.  Where possible a patient ID 

number was used rather than identifiable information.  Data from paper forms were transcribed 

into an electronic database in Microsoft Excel stored on secure NHS servers.  Paper hard copies 

were stored at Derby CTSU and in the relevant Investigator Site Files (ISF).  Study documentation 

was stored securely to maintain participant confidentiality and study data integrity. 

Electronic data captured at trial sites was uploaded to a secure electronic ISF on Microsoft 

Sharepoint.  Online outcome data collection was managed by Amplitude Clinical in ISO27001 Tier 

3+ data centres approved for use by the NHS.   

4.3.16 Approvals: 

Approvals were received from the Yorkshire & The Humber - Sheffield Research Ethics Committee 

(Appendix 4.8) and the UK Health Research Authority (Appendix 4.9) on 22nd June 2021.   

4.3.17 Trial registration:  

OPTimisE was registered with the ISRCTN database on 19th July 2021.  

https://www.isrctn.com/ISRCTN64444585  

4.3.18 Patient and Public Involvement and Engagement: 

The OPTimisE PPIE group was established prior to commencement of this PhD, at the funding 

application stage.  The group comprised of eight people who had experienced LET themselves and 

had volunteered after reading advertisements at University Hospitals of Derby & Burton NHS 

https://www.isrctn.com/ISRCTN64444585
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Foundation Trust or on social media.  The group were involved with the design of the OPTimisE 

intervention, selection of the orthosis from a range of available products, generation of trial 

website frequently asked questions and review of trial patient-facing resources.  One member, 

Karin Cooper, also sat on the Trial Management Group and contributed to the interpretation of 

the qualitative data, as well as public dissemination. 

4.4 Results: 

The target of 50 patients was recruited within the allocated 12-month time-period.  Recruitment 

opened on 30th September 2021 and completed on 17th August 2022, with study closure on 3rd 

March 2023 after the last patient had returned their final questionnaire.  Baseline data are 

displayed in Table 4-3.   

SUMMARY OF BASELINE DATA 
OPTimisE Intervention  
(n=24) 

Usual Care Treatment  
(n=26) 

Age mean (SD) 51 (9.4) 46 (8.4) 

Body Mass Index median (interquartile 
range values) 

26.30 (24.47-30.72) 26.43 (23.49-29.16) 

Duration of symptoms months 
median (interquartile range values) 

7 (4-12) 7 (4.75-12) 

Gender 
n (%) 

Male 12 (50) 16 (62) 

Female 12 (50) 10 (38) 

Other - - 

Preferred not to say - - 

Ethnicity 
n (%) 

White British 21 (88) 19 (73) 

White Other - 2 (8) 

Mixed - 1 (4) 

Indian 1 (4) 2 (8) 

Pakistani - 1 (4) 

Sri Lankan 1 (4) - 

Filipino - 1 (4) 

Kosovar   1 (4) - 

Hand Dominance Right 23 (96) 24 (92) 



73 
 

SUMMARY OF BASELINE DATA 
OPTimisE Intervention  
(n=24) 

Usual Care Treatment  
(n=26) 

n (%) Left 1 (4) 2 (8) 

Affected Side 
n (%) 

Right 17 (71) 17 (65) 

Left 6 (25) 9 (35) 

Bilateral 1 (4) - 

Smoking Status 
n (%) 

Smoker 4 (17) 4 (15) 

Non-smoker 11 (46) 10 (39) 

Ex-smoker 9 (38) 11 (42) 

Occasional smoker - 1 (4) 

Questionnaire 
Delivery 
Preference 
n (%) 

Paper 6 (25) 5 (19) 

Online 18 (75) 21 (81) 

Table 4-3: Summary of Baseline Data. 
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The CONSORT diagram is shown in Figure 4-1 

 

Figure 4-1: CONSORT diagram 

 

4.4.1 Primary analysis 

The target of 50 participants was met six weeks ahead of schedule (as shown in Figure 4-2), from 

a pool of 70 identified eligible participants, giving a consent rate of 71%.  Two participants in the 

OPTimisE group subsequently withdrew: one prior to commencing treatment, due to moving 

away from the area because of a change of work; another after returning their 12-week 

questionnaire, stating that their symptoms had fully resolved but they did not wish to return the 
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final questionnaire.  The attendance rate at all planned sessions in the OPTimisE intervention 

group was 82% (55 attendances from 67 booked appointments), with five participants not 

receiving the intervention, compared with 85% (56 attendances from 66 booked appointments) in 

the usual care group.  Patients typically waited between 2 to 8 weeks from consent to receive 

their first treatment.  Patients in the OPTimisE group attended a mean of 3.1 sessions, compared 

to 2.3 sessions in the usual care group.  All participants in the OPTimisE group that attended 

received the intervention in full, except for two, who received the orthosis and progressive 

exercise but only 5 of 12 advice/education topics instead of the 6 required to satisfy the pre-

defined criteria for fidelity, resulting in intervention fidelity of 89% (16/18).  The secure patient 

portal of the website was viewed 69 times since recruitment opened, with a mean of 4 minutes 

and 39 seconds spent viewing the page but the technology did not permit more detailed analysis 

of how many of the 24 OPTimisE group patients had accessed it.  Outcome measure completion, 

using PRTEE as the minimum data collection tool, was 81% (39/48) at six-month follow-up.   

 

Figure 4-2: Recruitment graph 
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In terms of the pre-defined feasibility criteria, all the results surpassed the “proceed” criteria (see 

Table 4-4 below). 

Table 4-4:  The results in relation to the feasibility criteria 

4.4.2 Secondary analysis 

Of the two patient recruitment methods, physiotherapy referral screening provided 49 

participants, whereas only 1 participant was recruited from GP record screening (having identified 

15 potentially eligible people).  

The outcome measure return rate at six weeks was 59% (66% online vs 36% paper); at 12 weeks 

was 65% (68% online vs 55% paper); at six months was 81% (28/38 online versus 5/10 paper, plus 

four minimum data telephone collections and two paper returns after requests from participants 

who had originally opted for online).  27/39 (69%) of 6-month data returns included grip-strength 

measurements using the Squegg™ device.   

The descriptive analysis of the patient-reported outcome measures is presented in Table 4-5. 

  

Criteria: Do not proceed Proceed with changes Proceed Results 

Consent rate <10% 10-25% ≥25% 71% 

Fidelity to 

intervention 

<30% 30-60% ≥60% 89% 

Attendance rate <60% 60-70% ≥70% 82% 

Outcome measure 

completion rate  

<60% 60-70% ≥70% 81% 
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Secondary ANALYSIS 

Median (interquartile range values) 

Sample size n 

Baseline 6 weeks 12 weeks 6 months 

 
OPTimisE 

Group 

Usual Care 

Group 

OPTimisE 

Group 

Usual Care 

Group 

OPTimisE 

Group 

Usual Care 

Group 

OPTimisE 

Group 

Usual Care 

Group 

PRTEE 

46.25  

(40.5-69.625) 

n=24 

45 

(36.5-62.125) 

n=26 

42.5 

(24-71) 

n=15 

40 

(17.75-55.5) 

n=13 

30 

(10.5-53.5) 

n=15 

20.5 

(10.25-59.75) 

n=17 

12.5 

(5.5-37.25) 

n=17 

8.5 

(3-27.625) 

n=22 

% Achieving MCID on PRTEE - - - - 7/15 (47%) 9/17 (53%) 12/17 (71%) 20/22 (91%) 

Pain on gripping  

(NRS) 

6.50 

(4.25-8) 

n=24 

7 

(4-7.25) 

n=26 

5 

(4-8) 

n=15 

5 

(2.75-6.5) 

n=14 

4 

(1-6) 

n=15 

4 

(1.5-6) 

n=17 

2 

(1-3.75) 

n=16 

2 

(1-3.5) 

n=21 

GPE-11 - - 

1 

(0-2) 

n=15 

0 

(-0.5-2.5) 

n=13 

2 

(1-4) 

n=15 

1 

(0-4) 

n=17 

3 

(1.25-5) 

n=16 

4 

(1-5) 

n=20 

% Scoring +4 or +5 on GPE-11 - - - - 4/15 (27%) 6/17 (35%) 7/16 (44%) 12/20 (60%) 

TSK-11 

25.5 

(19.5-28.75) 

n=24 

25.5 

(22-31) 

n=26 

23 

(19-27) 

n=15 

25 

(20-28.5) 

n=13 

19 

(17-25) 

n=15 

24 

(19-27) 

n=17 

19 

(14-25.25) 

n=14 

20 

(16-26) 

n=19 

PSEQ 

41.5 

(37-53) 

n=24 

38.5 

(31.25-48.25) 

n=26 

51 

(36-59) 

n=15 

45 

(41-55.5) 

n=13 

52 

(48-59) 

n=15 

47 

(30-59.5) 

n=17 

56 

(47.5-60) 

n=13 

56 

(37-60) 

n=19 

EQ5D5L index 

.800 

(.570-.864) 

n=24 

.806 

(.717-.866) 

n=26 

.768 

(.624-.837) 

n=15 

.768 

(.579-.816) 

n=13 

.795 

(.736-.837) 

n=15 

.706 

(.535-.816) 

n=17 

.795 

(.704-.888) 

n=13 

.837 

(.704-1.000) 

n=19 

EQ5D5L 

Health status 

80 

(71.25-90) 

n=24 

77.5 

(63.75-81.25) 

n=26 

84 

(79-90) 

n=15 

75 

(62-81) 

n=13 

89 

(70-94) 

n=15 

78 

(69-89.5) 

n=17 

89 

(74.5-91.5) 

n=13 

89 

(70-90) 

n=19 
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Secondary ANALYSIS 

Median (interquartile range values) 

Sample size n 

Baseline 6 weeks 12 weeks 6 months 

 
OPTimisE 

Group 

Usual Care 

Group 

OPTimisE 

Group 

Usual Care 

Group 

OPTimisE 

Group 

Usual Care 

Group 

OPTimisE 

Group 

Usual Care 

Group 

EARS - - 

15.5 

(12-22.5) 

n=14 

19 

(16-24) 

n=13 

15.5 

(9.5-21.5) 

n=14 

16 

(12-20.75) 

n=16 

13 

(8-21) 

n=13 

16 

(12-23) 

n=19 

Pain free grip-strength  

(lbs) 

25 

(15-39) 

n=24 

27 

(20-48) 

n=26 

39 

(34-58) 

n=13 

- 

44 

(34-55) 

n=13 

- 

44 

(32-58) 

n=11 

44 

(27-54) 

n=16 

Maximum grip-strength 

(lbs) 

48 

(36-58) 

n=24 

50 

(40-59) 

n=26 

52 

(43-64) 

n=12 

- 

52 

(47-62) 

n=13 

- 

52  

(40-65) 

n=11 

52 

(43-57) 

n=16 

Time off work  

(days) 

0 

(0-0) 

n=24 

0 

(0-0) 

n=26 

0 

(0-0) 

n=14 

0 

(0-0) 

n=13 

0 

(0-0) 

n=12 

0 

(0-0) 

n=16 

0 

(0-0) 

n=15 

0 

(0-0) 

n=19 

 

Table 4-5: Descriptive analysis of patient-reported outcome measures. 
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The external responsiveness of individual outcome measures, correlated against the GPE-11 

anchor, is displayed in Table 4-6.  The PRTEE and NRS for pain on gripping demonstrated the 

highest correlation with perceived treatment effect at both 12-week and six-month follow-up.  

Only four participants reported taking time off work at baseline and only one at six-month follow-

up, so this domain was not analysed due to lack of data. 

 Table 4-6: External responsiveness of outcome measures to GPE-11 anchor. 

Exercise adherence score (median (IQR values)), measured using the EARS questionnaire, at 12 

weeks was 15.5 (9.5-21.5) in the OPTimisE group compared to 16 (12-20.75) in the usual care 

group; at six months 13 (8-21) and 16 (12-23) respectively.  Only 6/18 (33%) participants who 

received the OPTimisE intervention returned their exercise diaries, reporting median adherence 

of 81% (IQR 74-93). 

The review of clinical report forms from the usual care group showed that all patients received 

basic advice about LET and were taught exercises.  Few were provided with advice related to 

lifestyle factors or modifiable risk factors.  Exercises often lacked a clear dosing strategy or 

progression.  Three patients received manual therapy treatment from their physiotherapist, and 

one was taught to perform self-administered manual therapy.  No patients were provided with an 

 12 weeks 6 months 

PRTEE -0.800 (p<0.001) -0.839 (p<0.001) 

NRS: Pain on gripping -0.781 (p<0.001) -0.852 (p<0.001) 

TSK-11 -0.516 (p=0.002) -0.540 (p=0.001) 

PSEQ 0.673 (p<0.001) 0.714 (p<0.001) 

EQ5D5L (index) 0.583 (p<0.001) 0.691 (p<0.001) 

EQ5D5L (health status) 0.544 (p=0.001) 0.366 (p=0.040) 

Pain Free Grip-strength  0.499 (p=0.008) 

Maximum Grip-strength  0.410 (p=0.034) 
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orthosis, although two patients requested advice on how to fit orthoses that they had previously 

purchased themselves.  Further information regarding the differences between the OPTimisE and 

usual care groups is provided in the qualitative study (see Chapter 5). 

No related adverse events were reported.  One participant was involved in a road traffic collision 

during their period of treatment.  They did not sustain serious injuries and were able to continue 

their trial participation. 

4.5 Discussion 

The results suggested that it was feasible to conduct a full-scale trial to compare the clinical and 

cost-effectiveness of the OPTimisE intervention compared with usual NHS physiotherapy care.  

The trial successfully recruited to target ahead of schedule, but the number of eligible patients 

identified was lower than that was predicted based upon site referral data at the planning stage 

of the project.  This was offset by consent rates being far greater (71%) than the conservative 

feasibility target (25%) set a priori.  The low eligibility numbers may have been in part due to the 

COVID-19 pandemic and also that due to the rollout of FCP services across the English healthcare 

system.  The attendance rate at all planned sessions in the OPTimisE intervention group was 82% 

(55/67 sessions), with five participants not receiving the intervention.  This compared to 85% 

(56/66 sessions) in the usual care group, with two participants not receiving any treatment.  It is 

possible that those who did not attend were dissatisfied with their group allocation resulting in 

their non-attendance.  Alternatively, the wait of 2 to 8 weeks from consent to receiving their first 

treatment might have been a factor. 

In terms of fidelity, the OPTimisE intervention was delivered as intended to the majority of 

patients (89%).  The pre-defined quantitative criteria for fidelity were binary (i.e. fidelity was 

achieved or not) but in two cases, fidelity was not achieved because physiotherapists only 

delivered five of the twelve advice/education topics instead of the six required to satisfy the 
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fidelity criteria.  The other remaining criteria, related to exercise prescription and provision of the 

counterforce brace, were all satisfied. 

Of the two patient identification methods, the screening of referrals at physiotherapy clinics was 

most successful, accounting for 49/50 patients recruited.  The database screening at GP practices 

only generated three expressions of interest, with two of those already identified from referral 

screening, so this method is unlikely to be worthwhile within a future main trial. 

Questionnaire returns were low at six-week follow-up (59%).  The follow-up questionnaires were 

sent at time points determined from the date of randomisation.  Some patient participants may 

not have returned the questionnaire because they had not yet started treatment or only recently 

started treatment at the time the questionnaire was sent, due to waiting times for initial 

physiotherapy appointments.  Returns increased by 12-week follow-up to 65% but did not meet 

the feasibility threshold.  A protocol amendment was introduced to allow telephone reminders 

and minimum data collection at this stage which, coupled with the pre-agreed £20 voucher 

incentive for six-month data return, resulted in an 81% response, surpassing the feasibility 

threshold. 

When the responsiveness of the different PROMs included was examined, the PRTEE measure of 

function and NRS for pain on gripping showed the highest correlation with patient perceived 

overall treatment effect.  The PRTEE is the recommended primary outcome measure in the Core 

Outcome Set for LET and the NRS for pain on gripping is recommended for interim use, pending 

psychometric evaluation.43  The findings suggest that it has similar external responsiveness to the 

PRTEE and therefore would be an appropriate way to monitor treatment effect.  Two 

psychological measures were included: the TSK-11 measure of fear of movement and PSEQ 

questionnaire to capture pain self-efficacy, finding that the PSEQ was more highly correlated with 

treatment outcome.  Similarly, both pain-free grip-strength and maximum grip-strength were 

included but the former was more highly correlated with treatment outcome.  This is consistent 
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with previous studies comparing the two methods.189  Therefore, the TSK-11 and maximum grip-

strength measures could be removed from a future main trial.   

A method of grip-strength self-measurement using the Squegg™ device was successfully piloted.  

Grip-strength data were provided in 77% of questionnaire returns, suggesting not all participants 

could/would use the device.  A previous UK study that used an analogue spring balance for similar 

self-measurement, reported 73% data return suggesting that other factors were involved, such as 

non-adherence, rather than the choice of device or technical difficulties.190 

Adherence to exercise remains a challenge in physiotherapy trials and is difficult to measure.191  

The daily exercise diary that was piloted was only returned by a third of participants, so failed to 

provide meaningful data.  The EARS questionnaire provided a complete dataset from 

questionnaires returned, so would be the preferred method of assessment of exercise adherence 

in a main trial. 

Although the focus of this pilot and feasibility trial was not on between-group differences (and 

statistical tests were not conducted to compare outcomes), the descriptive analysis of the data 

showed improvements in both groups in health outcomes over 6 months.  In some outcomes, the 

trend was towards greater improvement in the usual care group than the intervention group for 

disability and perceived overall treatment effect, which was not expected.  This may be explained 

by the usual care provided by the research-active sites involved in the trial being of higher quality 

than that provided by non-research-active centres more generally.  It may also have been due to 

changes in working practices after the COVID-19 pandemic, with repeat appointments minimised 

in favour of a more patient self-directed treatment approach and therefore greater similarity 

between the treatment arms of the trial than expected at the planning stage.  The review of the 

clinical report forms showed that only 3 patients out of 24 (13%) received passive treatments 

(only manual therapy) in the usual care group from a physiotherapist, compared with 22% 

(combinations of manual therapy, taping, acupuncture, ultrasound, laser) in data published pre-



83 
 

pandemic, reinforcing this theory.46  Similarly, patients in the usual care group attended a mean of 

2.3 sessions, whereas pre-pandemic data showed a mean follow-up of 3.7 sessions.46   

Whilst a fully-powered future RCT would help ascertain whether the intervention is more 

clinically- or cost-effective than usual care, a future trial using the same intervention approach is 

unlikely to be desirable given the results of this pilot.  There is potential to adapt the OPTimisE 

intervention to become a comprehensive self-management treatment, supported by hardcopy, 

web-based and application-based resources.  Previous trials including placebo or wait-and-see 

control arms, that provided very basic advice without online resources, suggested that following 

enrolment in a clinical trial, patients experience improvements over time without any active 

treatment, regardless of symptom duration prior to enrolment.192  This calls into question the 

current UK recommendation for physiotherapy when symptoms persist beyond six weeks.44  

Future randomised trials might instead want to consider comparing whether physiotherapy is 

more clinically- and cost-effective than a single appointment to assess the patient, confirm 

diagnosis and provide self-help advice in the form of the modified OPTimisE intervention.  This 

will be discussed further in Chapter 6.4. 

4.5.1 Strengths and limitations 

The strengths of this study were that different methods of participant identification, data 

collection and outcomes questionnaires were piloted, with clear findings that allow the method of 

a future main trial to be refined.  Patient and public experience was included in the intervention 

development and trial design, which improved the deliverability of the intervention.   

The sample size of 50 was smaller than the 60 originally proposed, due to constraints applied by 

the funder.   Recent sample size modelling, proposed by Lewis et al, would suggest that the pre-

defined fidelity to intervention feasibility criterion was adequately powered but the other three 

domains (consent rate, attendance rate & outcome measure completion rate) were under-

powered and might have benefitted from a wider margin between the red and green thresholds, 
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given the specified sample size.193  Nevertheless, having surpassed the green threshold in all 

feasibility domains, the conclusions remain valid. 

One oversight was the lack of an adherence measure for the use of the orthosis.  Whilst the 

provision of the orthosis was subject to patient demand, it would have been useful to understand 

whether those who received an orthosis did use it, when, and for how long.  This might have 

provided insight into how integral the orthosis was to the OPTimisE intervention overall. 

The trial design was also limited by the lack of translation services, potentially resulting in fewer 

underserved communities being represented, but this could be addressed in the main trial design. 

4.6 Conclusion 

The feasibility of conducting a fully powered RCT to compare the clinical and cost-effectiveness of 

the OPTimisE treatment protocol against usual physiotherapy treatment was established.  

However, similarities in intervention and usual care group improvements over time, questions the 

importance of a future comparative main trial.  Instead, the OPTimisE intervention might be 

adapted to become a comprehensive self-management treatment that could be compared to 

usual physiotherapy care in terms of clinical and cost-effectiveness.  
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Chapter 5 The OPTimisE Pilot & Feasibility Randomised Controlled 

Trial - Qualitative Element 
 

This chapter describes the qualitative element of the mixed-methods pilot and feasibility 

randomised controlled trial (RCT) comparing the OPTimisE intervention against usual 

physiotherapy treatment, having previously reported the quantitative findings in Chapter 4.  A 

pragmatic research paradigm is followed, where knowledge is derived from the combination of 

action and reflection.194  Pragmatism allows for multiple ‘truths’ and lends itself well to the 

complex and multi-factorial nature of physiotherapy interventions, as well as mixed-methods 

research.195   The qualitative element, reported in this chapter, provides reflections from patients 

and physiotherapists involved in the trial, that are then integrated with the quantitative findings in 

the mixed-methods discussion in Chapter 6. 

5.1 Context 

The qualitative study was embedded within a two-arm multi-centred pilot & feasibility 

randomised controlled trial (RCT) investigating whether the OPTimisE intervention could be tested 

against usual care in a real world healthcare setting.196  In addition to quantitative measures of 

feasibility, trial participants were interviewed to explore their views and experiences related to 

the trial design and intervention protocol.   

5.2 Aims and Objectives 

This study explored the acceptability of delivering/receiving the OPTimisE intervention from the 

perspectives of participants and physiotherapists, and views on the processes employed in the 

pilot trial to inform the feasibility findings from the quantitative results.  Acceptability is defined 

by Sekhon et al. as “a multi-faceted construct that reflects the extent to which people delivering 

or receiving a healthcare intervention consider it to be appropriate, based on anticipated or 

experienced cognitive and emotional responses to the intervention.”197  They propose an 

Acceptability of Healthcare Interventions Framework describing seven components that can be 
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used to assess the acceptability of an intervention: affective attitude, burden, ethicality, 

intervention coherence, opportunity costs, perceived effectiveness and self-efficacy.  In order to 

implement a new intervention into real-world practice, there needs to be evidence that clinicians 

are willing to adapt their behaviour in favour of the new intervention.  Patients need to engage 

with the new intervention, especially when it is designed to empower patients to self-manage 

their condition, as in the case of the OPTimisE intervention.  The COM-B model can be used to 

assess this behaviour change.198   The model defines three key components:  

1. Capability - the individual’s psychological and physical capacity to engage in the activity.  

2. Opportunity - factors that lie outside the individual that make the behaviour possible or 

prompt it.  

3. Motivation - brain processes that energise and direct behaviour. 

The key objective of this study, therefore, was to explore participants’ views and experiences 

through the lens of the COM-B model as a means of evidencing changes in behaviour and assess 

acceptability using Sekhon et al.’s framework, to provide supportive evidence that the OPTimisE 

intervention can be adopted into real-world clinical practice and inform a future main trial, as well 

as highlighting potential changes to the intervention or trial processes.   

5.3 Method 

5.3.1 Context of the study setting, within a Pilot & Feasibility Trial Design 

The OPTimisE Pilot & Feasibility Trial opened in September 2021, recruiting 50 participants across 

three UK National Health Service physiotherapy clinics within a 12-month period, as described in 

Chapter 4.  Patients were randomised to receive the OPTimisE intervention or usual 

physiotherapy treatment and all patients were asked to complete outcome questionnaires at six-

week, 12-week and six-month follow-up.   
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5.3.2 Qualitative sampling & recruitment 

Patients consenting for the trial were asked whether they gave permission to be contacted for an 

individual interview, following their course of physiotherapy treatment. Those who gave 

permission were purposively sampled to include people with varied ages, gender, ethnicity, 

deprivation index (identified by postcode) and treatment allocation within the trial, as far as was 

possible within the sample recruited to the trial.  Patients were sent a participant information 

sheet (PIS) (Appendix ) by post three months after randomisation, accompanied by a letter of 

invitation (Appendix 2) and followed up by email or telephone two weeks later, to ask if they 

wished to be interviewed.  All physiotherapists involved as site Principal Investigators or treating 

clinicians delivering the OPTimisE intervention were emailed a letter of invitation and PIS 

(Appendix ), asking them to reply if they wished to volunteer.  Participants were given the option 

of face-to-face, telephone or video-conference calls (via Microsoft Teams) at a mutually 

convenient time.  All patient participants opted for telephone interviews and all physiotherapists 

video-conference calls. All interviews were audio-recorded and participants provided recorded 

verbal consent after being read a consent form.  Participants were sent a £20 gift voucher to 

thank them for their time.   

5.3.3 Data collection 

All interviews were conducted by myself (MB), a male consultant physiotherapist who has 

qualitative research training, between February 2022 and January 2023.  The interviewer was not 

known to the patient participants, but they were aware that he was the Chief Investigator for the 

OPTimisE pilot & feasibility RCT. The physiotherapists at one trial site have worked with MB and 

those at other sites knew him from site initiation visits and trial communication/meetings.  

Participants were encouraged to speak freely about their opinions, whether positive or negative. 

Interviews were semi-structured, using a topic guide developed by MB and Dr Benjamin Saunders 

(BS) (see Appendix 5.4) and reviewed a patient volunteer from the OPTimisE PPIE group, Karin 
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Cooper (KC).  The topic guide was iteratively revised based on early analysis.  60 minutes were 

allocated for each interview but the mean duration for patients was 28 minutes (range 18-42) and 

physiotherapists was 28 minutes (23-35).  Interviews were not repeated. Following the interviews, 

the recordings were uploaded via an encrypted web portal to an independent transcription 

service (https://www.universitytranscriptions.co.uk/) to be transcribed verbatim and returned via 

encrypted download.  All transcriptions were checked for accuracy by MB and any uncertainties 

were resolved by relistening to the original audio recording.  Transcripts were not returned to 

participants as there were no unresolved transcription issues. 

5.3.4 Data analysis 

Anonymised interview transcripts were analysed using inductive thematic analysis.199   Thematic 

analysis is recommended for relatively small samples and when researchers are new to qualitative 

research.200  The processes are more clearly defined and less complex than other methods, such 

as grounded theory approaches, allowing the work to be completed within a shorter 

timeframe.200  In this instance, there was no intention to develop theory from the qualitative 

analysis, as done in grounded theory methods,199 but identify common themes from the data 

provided from the participant interviews related to the acceptability of the intervention and the 

trial processes.  MB coded all of the transcripts using NVivo 12 software. Codes were explored 

both within and across interview transcripts, then indexed into areas of relevance, based upon 

patterns within the data, to form provisional codebooks for each participant group (Appendix 5.5 

and Appendix 5.6).  MB, BS, KC and lead supervisor, Professor Jonathan Hill (JH), then met in 

person to review the patient data and finalise the codebook.  MB, BS and JH reviewed the 

physiotherapist data and finalised the codebook, before both codebooks were compared.  Codes 

were grouped according to similar topics (or sub-themes) and, from these, themes were 

developed that overlapped both codebooks.  These themes and sub-themes were then examined 

through the lens of the three core components of the COM-B model to provide evidence of 

behaviour change, deliverability of a main trial and identification of processes that can be 

https://www.universitytranscriptions.co.uk/
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improved.198  Similarly, the codes were mapped to the Acceptability of Healthcare Interventions 

Framework to provide evidence of intervention acceptability.197 

5.4 Results 

From a total of 50 patients recruited to the OPTimisE Pilot & Feasibility Trial, 45 gave permission 

to be contacted to discuss taking part in a qualitative interview.  Following purposive sampling, 24 

of these patients were invited to be interviewed and 17 participated.  One other patient initially 

agreed to be interviewed but later changed their mind due to busy work and personal schedules.  

The other six did not respond to email and telephone follow-up.  The median age of patient 

participants was 47 (range 37-62) with an even split related to sex and treatment group allocation 

within the trial.  Individuals from a range of ethnic and social backgrounds were included, 

representative of the demographic of the general population.  Demographic data from patient 

participants is provided in Table 5-1.  In addition, all eight of the site principal investigators and 

physiotherapists who delivered the OPTimisE intervention to patients during the trial agreed to be 

interviewed.  Physiotherapist participant demographics are shown in Table 5-2. 
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Identifier Age Gender Ethnicity Deprivation 
Score* 

Duration 
of 
Symptoms 
(Months) 

Baseline 
PRTEE 
Score** 

BHX003 47 Male White 
British 

1 6 42 

BHX004 47 Male Kosovar 1 36 47 
DER001 52 Male White 

British 
6 2 80 

DER002 39 Female Pakistani 1 12 69.5 
DER003 54 Male White 

British 
8 3 37.5 

DER004 55 Female White 
British 

2 12 62.5 

DER006 39 Female White 
British 

4 12 31 

DER008 54 Male White 
British 

7 6 44.5 

DER011 40 Female Sri Lankan 10 6 82 
SHE001 42 Female White 

British 
1 3 68.5 

SHE004 52 Female White 
British 

10 8 62 

SHE005 48 Female White 
British 

8 3 93 

SHE011 37 Male White 
British 

2 5 30 

SHE013 62 Male White 
British 

7 10 44.5 

SHE014 43 Female White 
British 

7 3 57.5 

SHE016 54 Male White 
British 

5 4 24.5 

SHE018 47 Male White Other 10 24 18.5 

Table 5-1: Patient Participant Demographics 

*Deprivation score is measured in deciles, where 1 is the highest level of deprivation and 10 is the 

lowest level of deprivation. 

**The baseline Patient Reported Tennis Elbow Evaluation (PRTEE) score is a measure of pain and 

function at the time of recruitment to the OPTimisE trial.  The scale ranges from 0-100, with 100 

being the highest level of pain and functional impairment. 
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Identifier Gender Role Grade Years Qualified 

PT1 Male Treating Physiotherapist Band 7 7 
PT2 Male Temporary Site Principal 

Investigator and Treating 
Physiotherapist 

Band 7 21 

PT3 Male Site Principal 
Investigator 

Band 6 8 

PT4 Female Treating Physiotherapist Band 7 35 
PT5 Female Site Principal 

Investigator 
Band 6 12 

PT6 Female Treating Physiotherapist Band 6 25 
PT7 Female Site Principal 

Investigator 
Band 8a 30 

PT8 Male Treating Physiotherapist Band 7 15 
Table 5-2: Physiotherapist Participant Demographics 

 

Four themes were identified from the data:  experiences of the OPTimisE intervention; differences 

between the OPTimisE intervention and usual care; feedback related to trial processes; and 

feedback related to the trial resources.  Detailed coding trees are shown in Figure 5-1 and Figure 

5-2 below, showing the themes in orange and sub-themes in pale blue.  Table 5-3 shows the four 

themes with related sub-themes, matched to the domains of the Acceptability of Healthcare 

Interventions Framework.197 

Additional themes, unrelated to the aims and objectives of this chapter, were also identified.  

These are reported in a separate peer-reviewed publication and relate to the lived experience of 

people with LET.201
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Figure 5-1: 

Coding tree 

related to 

patient 

interviews
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Figure 5-2: 

Coding tree 

related to 

physiotherapist 

interviews
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Themes Sub-themes  Framework of 

Acceptability Domain(s) 

Experiences of the OPTimisE 

intervention 

Patients’ views on the advice & 

education component 

Perceived effectiveness, 

opportunity costs, burden 

Patients’ views on the exercise 

component 

Patients’ views on the orthotic 

component 

Physiotherapists’ experience of 

delivering the OPTimisE 

intervention 

Differences between the 

OPTimisE intervention and 

usual care 

 Affective attitude, 

ethicality 

Feedback related to trial 

processes 

Patients’ experience of the 

outcome questionnaires 

Ethicality, burden 

Views on patient treatment 

randomisation 

Use of the Squegg device 

Physiotherapists’ views on the 

site training and trial scalability 

Suggestions for improvements 

Feedback related to the trial 

resources 

Patients’ feedback on the trial 

website, Participant Information 

Sheet (PIS) and patient manual  

Intervention coherence, 

self-efficacy 

Physiotherapists’ feedback on the 

intervention manual, patient 

manual, electronic investigator 

site file (eISF) and trial website 

Table 5-3: Map of themes and sub-themes 
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5.4.1 Theme 1: Experiences of the OPTimisE intervention 

The OPTimisE intervention was received positively by both patients and physiotherapists. From 

the perspective of delivery, physiotherapists reported that it was practical to provide patients 

with the three treatment components within a standard 30-minute session and that the 

suggested follow-up times of approximately four weeks could be accommodated.  Some found 

that follow-up sessions could be performed by telephone, without the need of a face-to-face 

consultation, given that patients could refer to the visual aids in the patient handbook or trial 

website.  Indeed, due to its comprehensiveness and clarity, some felt that the intervention could 

be delivered in a single session, with patients advised to self-manage using the resources 

provided. 

“It was fairly straightforward to deliver. That was the nice thing about it.  I only had a positive 

experience... The one thing that it really did make me reflect on is just how the information was 

packaged and how it was brought together and the breadth of the information. That was the 

really lovely thing about doing it. You did it and just felt why aren’t all physiotherapy interventions 

a bit like this?  It’s really clear.”  PT2 

“It’s almost quite a nice self-management programme… because there was so much information 

at the start with it, it almost made follow ups a little bit redundant.”  PT3 

In relation to the advice and education component of the OPTimisE intervention, physiotherapists 

fed back that the holistic health content they were asked to teach was familiar, as it was common 

practice to provide this for certain conditions, such as chronic low back pain, despite not usually 

providing it for people with LET.  Patients reported that whilst not all the topics were relevant to 

all people, for some the advice resonated, causing them to address certain lifestyle factors.  

Examples were reducing alcohol and tobacco use, losing weight, increasing general exercise levels 

and getting more sleep. 
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“I have cut down quite a lot on smoking, so I am pretty chuffed with myself for doing that. And I 

don’t drink like I used to do because me and my husband did like a drink, but we have both cut 

down loads, which is good because it’s a healthier option I suppose, instead of filling your body full 

of toxins.”  SHE005 

“I mean right now I’m down to fourteen and a half whereas when lockdown started I was over 16 

and had quite a bit of a belly kind of thing. And it’s all due to trying to hammer exercise whenever I 

can and get on the cross trainer and stuff.”  SHE011 

“…and I’m trying to get a bit more sleep as well I wasn’t doing enough of.”  SHE016 

Whilst the orthosis provided to patients did not help everyone, many reported that it offered 

short-term pain relief. There were no concerns raised regarding the choice of product. Indeed, 

some commented that it was superior to others available and the optional wrist support provided 

additional benefit for some individuals. 

“Because I started using the elbow strap and when I was lifting things it was helping with the pain 

- there was no pain.”  SHE001 

“I wasn’t feeling any pain when I had it there, so it was kind of giving a bit of support.”  BHX004 

“They were high quality orthotic devices compared to the sort of things I’ve seen in the past and 

participants seem to like them.”  PT2 

“Yes, the brace was much better, I did comment on that, to tell them straight away it made it a lot 

easier-- I don’t wear it all the time but whenever I’m doing any kind of heavy lifting or anything 

like that, I’ll tend to put it on and it does make a real difference that.”  SHE016 

“And there was also like a wrist strap and [physio name] says, he didn’t know whether it was to be 

used and I thought, well it was in the box. So, I have had that on as well while I have been like 

doing anything, and I’ve found just that little extra bit of support has helped.”  SHE005 
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Patients reported that the exercise component of the intervention could be fitted into their daily 

routines. There was positive feedback from both patients and physiotherapists regarding the 

simplicity of exercises and exercise progression. 

“Yes, because they don’t take a huge amount of time it’s been really easy to kind of fit them into a 

routine.  It’s been something that I can do, you know, quite easily and it tends to be when I get 

back from work, that I tend to do it…  If I’m at work, they are exercises I can do quite easily at my 

desk, if I need to, as well… it’s a fairly, I’d say, narrow range of exercise - they build up on each 

other really well I thought.”  SHE016 

“Doing this exercise once a day is quite achievable isn’t it, to the patient?...  So as a concept I could 

very much sell it because I believe I could subscribe to that if I was a patient. It was easy to do.”  

PT6 

“The exercises themselves are really simple.  I think doing something well, if you’ve got something 

simple and done well, it often works, doesn’t it?  So, if you’ve got a nice simple programme for 

someone.  Some patients liked it because it was really simple.”  PT8 

5.4.2 Theme 2: Differences between the OPTimisE intervention and usual care 

As described in Chapter 4, the clinical report form review identified commonalities between usual 

care and the OPTimisE intervention.  Usual care was typically centred around exercise and basic 

advice; however, in the qualitative study, physiotherapists perceived that usual care lacked 

consistency and structure, with variations in exercises prescribed and exercise dosing amongst 

colleagues within their teams. The inclusion of stretches as part of the OPTimisE intervention was 

highlighted as something that none of the treating physiotherapists would ordinarily use in their 

practice.  Usual care was thought to centre upon progressive loading of the forearm extensor 

muscles and advice/education based upon a mechanical model of pathology understanding.  The 

OPTimisE intervention, in contrast, was perceived to have a biopsychosocial model, incorporating 
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holistic health advice/education with a structured rehabilitation programme, which was regarded 

positively. 

“I think it just flags up again what we should be doing as a whole, in regards to all of our MSK 

[musculoskeletal] patients. Which is the biopsychosocial-type model of care and not forgetting 

about the extra bits-and-pieces that go alongside tendon healing, like lifestyle changes and all the 

rest of it. Like I say, you can in a busy clinic and when you've got not enough time to reflect, it's 

easy to brush over the other bits-and-pieces, rather than, great, I've got a quick lateral epicondyle 

pain here. I can just give them a quick loading programme and send them on their way. I think it 

slowed your processing down and think actually look at the bigger picture here, make sure you're 

addressing the other symptoms or issues that might be affecting this patient.”  PT1 

“…for me the novel thing about it was all of the way it was presented, the structure and having all 

of that support information all in one place in an easy to follow way for patient participants.  I 

thought it brought down [pause] - it was a lot of these barriers sometimes you get with 

communicating with patients and feeling like you’ve got to cram so much into one session.  The 

fact that this was laid out almost as a programme to follow was the nice thing about delivering it. 

It was a nice intervention to deliver and patients really liked it as well.  It was, that felt really and I 

looked at it and thought why are we not producing more information like this over more 

conditions for patients and physiotherapists.  It was a really high level of support and information 

around that exercise regime that you were delivering.  So, you know the typical exercises 

themselves weren’t, didn’t really ring to me because most of those physio exercises are variations 

on a theme.  I thought the novel stuff was how it was all put together and how easy it was to 

follow.”  PT2 

The exercise dosing in the OPTimisE intervention was perceived to be clearly prescribed, whereas 

in usual care dosing practice was described as more varied.  The promotion of patient self-efficacy 

by teaching ways to progress and regress exercise difficulty based upon symptom response, 
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extending to high load and global upper limb strengthening, was another difference that was 

identified by physiotherapists. Likewise, the inclusion of advice to increase general cardiovascular 

exercise, combined with addressing other metabolic lifestyle factors. 

“For me, the novel thing about it was all of the way it was presented, the structure and having all 

of that support information all in one place in an easy-to-follow way for patient participants.  I 

thought it brought down a lot of these barriers sometimes you get with communicating with 

patients and feeling like you’ve got to cram so much into one session.  The fact that this was laid 

out almost as a programme to follow was the nice thing about delivering it...  It was a really high 

level of support and information around that exercise regime that you were delivering.”  PT2 

“And I guess the other thing with the OPTimisE trial is the advice is more detailed advice so things 

like sleep, you know, the diabetes, general exercise -  they are other things to be advising patients 

about, whereas perhaps it’s not quite done in the same detail with usual care.”  PT5 

The provision of an elbow brace orthosis was not typical of usual care, so this was entirely new to 

some physiotherapists, whilst others reported that they might suggest that patients purchase 

their own.  Many of the physiotherapists said they would now change their practice as a result of 

participating in the pilot trial. 

“The only thing I wasn't confident on [beforehand] was we didn't have the choice of the splints. So, 

that was the only thing that I wasn't fully aware of, well got better with practise and things. But 

that's something I don't tend to normally advise people, because we just didn't have the option 

really when we treat lots of those. But again, patients seem to like that as well. They like splints or 

the options to have it as a bit of pain relief for as a management strategy.”  PT1 

“I’ve had an interesting conversation with two fireman friends of mine who both use elbow clasps 

now, because they both asked me my opinion and - I think a year ago, I told them I’d have pooh-

poohed it, but now I’ll give it a go - and actually both of them are climbing now again with using a 
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clasp.  So, I guess it’s broadened my horizons slightly to think maybe there’s something in this, and 

if it works for the patient - happy days!”  PT6 

5.4.3 Theme 3: Feedback related to the trial resources 

Patients reported that the PIS was comprehensive and that they felt sufficiently informed about 

the pilot trial.  One participant, who had a mild learning difficulty, suggested that the key 

information be highlighted and separated from the more detailed aspects, e.g. data protection 

policy, to make it easier to read. 

“Yes, because they also let you know that if you were not interested in doing the research trial that 

your care would not be stopped. Because obviously when you are, you think to yourself, right if I 

don’t do the research are they going to stop seeing me for my elbow, which it was explained that 

they don’t do that. So I think it gave me everything that I needed to know to make the decision.”  

SHE001 

“Yes, I think so. I suppose- Well, she gave me a factsheet and an information sheet which was 

about three pages long, which I read. Then she had a chat to me about it in the surgery. Yes, I 

think so, I was quite happy at the time to make that decision and I’m quite happy to continue with 

it, yes.”  SHE004 

“If you have like really important info to get over… all the blurb about data protection and if you 

want your data to be used… just really separating that from the main text you want to get across.”  

SHE011 

Feedback related to the patient manual and trial website was consistently positive. The website 

was used by physiotherapists as an additional training resource to initially familiarise themselves 

with the exercise videos and advice website hyperlinks.  Some patients did not feel the need to 

access the website as they found the patient manual sufficiently comprehensive.  Those that did 

reported having found it useful and some had followed the advice from the linked websites.  The 
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majority used the patient manual as their main resource, commenting that the descriptions of the 

exercises, dosing and progression/regression were easy to understand. 

“We were given a booklet that tells you all about the exercises that we are going to be doing and 

it explains them all. And it has a proper good description that if I think that I’ve forgot, I can then 

look in the booklet and see the exercise that I have been asked to do and I can just, you know, 

refresh my brain, which is very handy.”  SHE001 

“I think your booklet is outstanding, I do, because I have followed your booklet like religiously, and 

it’s easy to follow, easy to read yes. I’ll keep using it until my elbow is completely better, and I 

don’t think it will ever go away completely but I've got the tools here to help me.”  DER001 

“I mean it’s very well presented.  It looks good, it looks clean, it’s easy to understand.  It’s not too 

long so it keeps your attention.  I wouldn’t be looking to tweak it too much.”  DER008 

“The website as well that was really useful initially to be able to make sure I was doing my 

exercises correctly so yes.”  SHE016 

“As time went on I’ve gone on [the website] less. I still use the booklet quite a bit, a quick 

refresher. Not the website.”  SHE016 

“I think the access to the website was very good actually. Having that outlet and that source that 

patients could go and provide or have the visual feedback for exercises and advice and things, was 

really useful. It doesn't tend to be something I normally give out with tennis elbow. Other than the 

verbal advice I would give them or maybe a sheet of exercises that I would print off for them. So I 

think having the visual outlet of the website was really useful actually.”  PT1 

Having the patient manual, containing details of all the OPTimisE intervention components, in one 

neatly-packaged booklet was perceived by patients and physiotherapists to add value, save time 

and allow follow-up consultations to be conducted by telephone if necessary. 
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“Yes, I mean the handbook was really good.  The website, as well - that was really useful initially to 

be able to make sure I was doing my exercises correctly… both of them combined have been really 

useful.  It helps that the exercises are fairly simple really and because it is a fairly limited range of 

exercises, you are not constantly shooting on to a new thing. So, I would say the resources have 

been really good.”  SHE016 

“…if you look at the website, you’ve got those bits where the patients can click on smoking or 

exercise or whatever, all the different bits.  It’s all very straightforward so as the person delivering 

it, you only have to guide the patient towards some of the education stuff as well as explain it to 

them that everything’s all backed up.”  PT6 

The only critical feedback of the physiotherapists’ intervention handbook was a recommendation 

to add more detail to the basic science section.  A new electronic investigator site file (eISF) 

system, containing all of the administrative resources, was piloted by the trial sponsor with site 

principal investigators (PIs) finding no technical issues but requesting clearer indexing and a single 

location for regularly-accessed files. 

“So, another thing to idiot proof it would be simple things like at the very start, either having 

folders set-up, empty but on the e-ISF with all of the labels clearly marked out because initially it 

was a case of, where do I put this, where do I put that?”  PT7 

5.4.4 Theme 4: Feedback related to trial processes 

5.4.4.1 Patient perspectives 

The patients exhibited a positive attitude towards randomisation and did not express strong 

preferences for their treatment group allocation. They were enthusiastic about the possibility of 

receiving a novel treatment that could potentially be more effective than standard care but were 

equally happy to be randomised to either treatment out of a philanthropic inclination to help 

other people by contributing to the research.  Additionally, they appreciated the opportunity to 

interact with clinicians who were perceived as experts due to their involvement in research.   
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The Squegg™ device, used to measure grip strength, functioned as intended, apart from one 

person who was unable to get the device to work and some needed assistance from more 

technology-aware family members to set it up.  In addition to measuring their grip strength for 

the outcome questionnaires, some patients reported that they used the games built into the 

application as a way of improving strength and others stated that family also used the device. 

“It does work all right on my phone, yes. Sometimes I have to get my daughter to look into it 

because it doesn’t always start up, but she’s quite good at sorting that for me. But it generally 

works, yes it does.”  DER004 

“It’s just in this little box, charge it up and yes, it’s easy to use. Videos and information on the app 

is pretty straight forward, so you know, I can obviously do it as and when throughout the day. So 

it’s really good.”  SHE005 

“I've noticed with the Squegg™ and the games I play, and then it calculates at the end how many 

grips you’ve done and my grips have been like between 300 and 350 at a time, so I think with 

these little games it helps, and it also gives you a bit of entertainment while you're doing a bit of 

physiotherapy.”  DER001 

There were mixed opinions regarding the outcome questionnaires and a feeling from some 

patients that there were too many questions, which was burdensome for those with busy work 

and family commitments. It was proffered that highlighting the monetary incentive for returning 

the questionnaire might encourage more timely completion.  The first follow-up questionnaire 

was sent six weeks after randomisation but some patients had only just, or not yet started their 

treatment due to waiting lists.  It was therefore suggested that the six-week questionnaire could 

be removed in a future main trial, although patients would be amenable to completing a 12-

month follow-up questionnaire. 
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“But yes, what I found was quite a few questions feel like they’re asking about the same thing. So 

unfortunately, I can’t remember those questions, maybe what I can do is the next time I do go 

through it I’ll try and maybe note down some of the things I felt were asking about the same thing 

or felt a bit repetitive in a certain sense, but it felt like there was a lot overlap, which I think is the 

normal thing you would do in a survey anyway. I mean you would want to verify the answers that 

are given are correct, or it’s a true representation of what the respondent sort of feels, so with 

similar sort of questions. But because the questionnaire is quite long, you can easily lose people.”  

DER011 

“Very easy.  It sort of flowed very easily through the web portal or website whatever it is.  And, it 

was nice and easy, clean, easy to understand.  You didn’t have to put too much thought in to it and 

it’s probably best that you don’t, otherwise you’re not going with your gut feeling on each 

question.  Literally, just took a few minutes.”  DER008 

“I definitely think that would be a good idea because sometimes in six months you can be - for 

example, for me, I've had no pain so you'd think, Okay, I'm fine now. I’ll drop the exercise. I’ll just 

go back to my normal life. But then, I think, with these kinds of things they have a tendency 

sometimes to come back. So, it would be good to see if it, in terms of your research project, did it 

come back?”  DER002 

We also proposed the addition of a monthly text message, that was positively received.  Patients 

felt that it would act as a reminder that they were still part of the trial, be easy to respond to and 

provide the trial team with additional insight into how their symptoms might fluctuate over time. 

“I think for convenience it’s probably easier to yes, just fill in a single answer text…  I think the 

questionnaire was useful because it does focus your mind on, you know, thinking ‘Is it feeling 

better than last time?’ because it’s a wider spread of questions, so for me, probably, combining 

the two would work.”  SHE016 
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“…obviously using technology now with mobile phones and where you can reply with a text 

message from one to 10 which you can select average one. Yes, that’s a good idea.”  BHX004 

 

Patients were given the option of completing questionnaires online or on paper.  Those who 

opted for paper stated that they could have completed them online if that were the default 

method.  The majority using the online service had no problems. The only issues raised were a 

display issue on a smartphone and feedback to improve the wording of the communication email 

from the third-party provider to make it clearer that it was related to the trial. 

5.4.4.2 Physiotherapist perspectives 

From the perspective of the physiotherapists, there were no major concerns regarding the trial 

processes.  The site training sessions were well-received and deemed to be sufficiently 

comprehensive.  Physiotherapists agreed that if the trial were to be delivered at scale, across 

multiple geographical areas, then the training sessions could be conducted via video-conference, 

provided that all of the site hard resources had been posted in advance. Most physiotherapists 

experienced a gap of several weeks between the intervention training and treating their first trial 

patient.  It was suggested that a five-minute refresher video or treatment process summary sheet 

could be produced to help remind physiotherapists of what to do, or hosting an online discussion 

forum where physiotherapists could seek advice from the trial team.   

An observation from all three trial sites was that recruitment rates declined over the latter half of 

the recruitment period.  It was speculated that this was due to an increasing number of 

physiotherapists being employed as First Contact Practitioners (FCPs)$ in Primary Care nationally, 

with patients with LET managed more in community settings, rather than in hospital outpatient 

physiotherapy services.  It was therefore suggested that a future main trial target these clinical 

settings as the intervention, being well resourced and straight-forward to deliver, could be easily 

delivered in Primary Care. 
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“I mean this would lend itself really nicely to an FCP clinic because you’ve got all the information 

out there for the patient to use and access for self-management so that they’d need to know 

about it as well.”  PT5 

“I think this sort of programme is ideal for that sort of FCP land[scape]...  It’s simple. They can 

signpost them straight to it, teach them the exercises quite quickly and manage these patients in 

primary care probably.”  PT8 

The only other feedback related to reducing some of the administrative burden placed on the site 

Principal Investigators by transferring the responsibility of minimum data telephone calls and 

electronic Investigator Site File document monitoring to the trial team.  It was also highlighted 

that for a future trial, provision should be considered for language translation to widen 

accessibility for underserved patient groups. 

“…just in terms of thinking about the future of it - certainly for like if it was going to go in 

community care, you know, somewhere like Birmingham there’s certainly different ethnicities but, 

you know, with things like, you know, most of our literature, most of [our] literature has to be 

translated into Urdu, Punjabi, Polish for it to get out in the first place.  So, there will be some 

considerations there around the literature but in our population and the people I saw, you know, it 

was one of the real strong points but that’s I would say just be a consideration for the future trial.”  

PT2 

5.5 Discussion 

In this chapter, the acceptability of the OPTimisE intervention and pilot trial processes was 

investigated, to determine whether it is feasible to conduct a full-scale clinical trial. The OPTimisE 

intervention was found to be deliverable in a publicly-funded healthcare setting and patients 

engaged with it.  The quality of the resources provided to patients was viewed positively, and 

deemed to add value compared to usual care.  The OPTimisE intervention was found to differ 

from usual care in four important aspects: the provision of an orthosis, holistic advice/education 
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regarding biopsychosocial influences on pain, addition of forearm stretches and general upper 

body strengthening, and a more prescriptive exercise dosing regimen that included progression or 

regression based upon symptom response.  It was suggested that the OPTimisE intervention could 

be delivered at a single clinic visit with patients encouraged to self-manage using the resources as 

a guide.  There were no concerns regarding the processes of patient recruitment, randomisation 

or treatment delivery but changes to outcome measure collection will need to be incorporated 

into a main trial design. These include reducing the length of the outcome questionnaire, removal 

of the six-week and addition of a 12-month follow-up questionnaire, incentivisation of all 

questionnaires, and addition of a monthly text message question.  In a full-scale trial, the 

intervention training could be delivered remotely but required the addition of a walk-through 

checklist or refresher video to help physiotherapists prepare for their first trial patient 

consultations.  The administrative burden on physiotherapists could also be reduced by re-

assignment of some duties to the trial team.  Language translation will also need to be 

incorporated, to reach underserved communities.  It was also proposed that a future trial might 

be sited in a primary care setting. 

The inclusion of qualitative research in feasibility studies is now recognised as an important 

method of gaining additional insight into how an intervention or trial processes may be improved 

and consequently increase the impact of a main trial.  O’Cathain et al describe a range of 

questions that can be used in a feasibility study for an RCT, the majority of which were applicable 

to this study, particularly around the subjects of intervention delivery, trial processes, selection of 

outcomes and completion of outcome measures.161  These were used to identify important 

differences between the OPTimisE intervention and usual care that will allow for a meaningful 

comparison in a real-world trial, and highlight processes within the trial design that require 

refinement.  
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5.5.1 Implementation 

From the perspective of implementing the OPTimisE intervention, there was evidence that 

patients and physiotherapists were able to change their behaviour. If we consider the findings 

through the lens of the three core components in the COM-B model (capability, motivation and 

opportunity), we can demonstrate that the intervention is likely to be deliverable in practice and 

that the trial can be delivered at scale with some additional support for physiotherapists.198 

5.5.1.1 Capability 

Patients were able to engage with the OPTimisE intervention but physiotherapists found that 

there was an initial period of learning to adapt their practice before they were able to deliver the 

intervention efficiently.  This could be mitigated by providing them with a training refresher video 

or walk-through checklist in a future full-scale trial. 

5.5.1.2 Motivation 

Patients were motivated to take part in the trial as the intervention was perceived as something 

new and potentially more effective than usual care, with access to specialist physiotherapists 

involved in research. There was also a sense of taking part for the benefit of the greater good, in 

order to help other people with LET.  Physiotherapists appeared motivated by learning new skills 

and provided evidence that they had adopted some of the treatment components of the 

OPTimisE intervention into their practice beyond their involvement in the trial. 

5.5.1.3 Opportunity 

Patients were involved in the design of the OPTimisE intervention in an attempt to maximise the 

opportunity for engagement with the intervention.  The exercise programme was simplified to 

take a maximum of 15 minutes per day, follow-up clinic visits were kept to a minimum of four 

weeks in-between visits if required, and resources were presented in hardcopy and online 

formats with written, pictorial and videographic content to suit a variety of learning styles. 

Feedback was therefore positive from the patients interviewed but opportunity could be widened 
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by targeting underserved communities and translating resources into other languages.  The 

intervention was also designed during the COVID-19 pandemic to be deliverable remotely and we 

found evidence of follow-up consultations being delivered by telephone, for convenience of 

patients and physiotherapists. 

5.5.1.4 Acceptability 

Study findings about the acceptability of the OPTimisE intervention and feasibility of comparing it 

to usual care in a randomised controlled trial are presented in Figure 5-3, mapped to the 

constructs within the Acceptability of Healthcare Interventions Framework.  All seven domains 

have been satisfied, suggesting that the OPTimisE intervention was acceptable. 
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Figure 5-3: Findings mapped to the constructs within the Acceptability of Healthcare Interventions Framework 

 

5.5.2 Strength and limitations 

Strengths of this qualitative study are that it included individuals from a range of backgrounds and 

used established models/frameworks to assess behaviour change and acceptability. It must be 

acknowledged though that these interviews are the opinions of people accessing healthcare for 

LET and so may not reflect the views of those who do not access healthcare for LET, including 

some underserved groups.  It was also not possible to interview some patients that failed to 

attend their allocated treatment sessions, as they failed to respond to interview invitations, so 
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may not have captured a full range of views.  Reflexivity must also be acknowledged.202  The 

power dynamic between interviewer (MB, Chief Investigator for OPTimisE) and the interviewees 

(patients) potentially may have resulted in interviewees providing responses that they thought 

the interviewer wanted to hear, despite instructions to be open and honest about their opinions.  

Likewise, the interviewer may have subconsciously asked questions that led the interviewee to 

provide favourable responses.  To mitigate against this, the first three interview transcripts were 

reviewed by academic supervisor Dr Benjamin Saunders to assess the interview style and ensure 

that non-leading open questions were used where possible.  During data analysis, a patient 

representative (Karin Cooper) was involved, to check the interpretation of the interviewees 

statements and minimise interpretation bias, prior to the codebooks being agreed. 

5.6 Conclusion 

Overall, the OPTimisE intervention was found to have differences to usual physiotherapy care and 

was acceptable to both patients and physiotherapists. The study highlighted the need to refine 

trial processes and resources prior to a full-scale trial, to reduce administrative burden, provide 

additional support for physiotherapists, improve the return rate of outcome questionnaires, and 

provide language translation. 
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Chapter 6 Final Discussion and Recommendations for Further 

Research 
 

This chapter brings together the findings from the quantitative and qualitative elements of the 

OPTimisE pilot and feasibility RCT to form the mixed methods discussion. 

6.1 Context 

Mixed methods research combines quantitative data with qualitative data, drawing upon the 

strengths of each of the two methods to reach an overall conclusion.159  In the context of a pilot 

and feasibility trial, quantitative analysis can provide an answer to closed questions, such as 

whether recruitment targets can be achieved, but the addition of subjective opinions, obtained 

through qualitative methods, can add valuable insight into short-comings within the trial design or 

acceptability of a new intervention and how they might be addressed to improve the conduct of a 

future main trial.  They may also serve to validate quantitative results and justify decisions 

made.159,162,203   

6.2 Aims and Objectives 

The aim of this chapter was to combine the quantitative results from the OPTimisE pilot and 

feasibility RCT with the qualitative results, to give a comprehensive assessment of the feasibility of 

conducting a fully-powered RCT comparing the OPTimisE intervention with usual physiotherapy 

care for people with LET. 

6.3 Discussion 

The results from the quantitative analysis satisfied all four of the pre-defined objective feasibility 

criteria related to: consent rate, intervention fidelity in the intervention group, attendance rate in 

the intervention group and outcome measure completion rate at six months post-randomisation.  

At face-value therefore, this suggests that, from a methods perspective, it is feasible to conduct a 

full-scale trial to compare the clinical and cost-effectiveness of the OPTimisE intervention 
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compared with usual NHS physiotherapy care.  However, the secondary analysis of patient-

reported outcome measures, despite not being adequately powered for statistical analysis, failed 

to show a trend towards greater improvement in the OPTimisE intervention, calling into question 

the merit of such a trial. 

The consent rate of 71% was far higher than the feasibility target of 25% but the number of 

eligible patients (70) identified from screening was far lower than the 200 estimated at the 

planning stage.  That figure was based upon the numbers of patients with LET seen at the three 

participating sites prior to the COVID-19 pandemic.  Although the UK had lifted all pandemic 

restrictions by the time recruitment opened, working practices in the NHS had not returned to 

pre-pandemic normality.  Physiotherapists interviewed as part of the qualitative phase also 

proffered that lower numbers of eligible patients being referred might also be due to the 

expansion of FCP††† services widely across the country.  Their feedback was that increasing 

number of patients with LET were being managed solely by FCPs, rather than being referred to 

the traditional types of outpatient physiotherapy services that were included in the trial.  A key 

implication from this finding is that future studies on this patient population might therefore be 

better to target recruitment of LET patients at FCP services. 

In terms of treatment fidelity, the OPTimisE intervention was delivered as intended to the 

majority of patients (89%).  The pre-defined quantitative criteria for fidelity were binary (i.e. 

fidelity was achieved or not) and in two cases, fidelity was not achieved because physiotherapists 

only delivered five of the twelve advice/education topics instead of the six required to satisfy the 

a priori fidelity criteria.  The other remaining criteria, related to exercise prescription and 

provision of the counterforce brace, were all satisfied.  The qualitative study suggested that 

physiotherapists did not have issues delivering the intervention as intended within a standard 

 
††† First Contact Practitioners (FCPs) are primary care healthcare professionals, typically physiotherapists in 
the context of musculoskeletal conditions, who assess and manage patients instead of a General 
Practitioner. 
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appointment time, but due to some patients not feeling that all of the advice topics were relevant 

to them, explaining perhaps why fewer topic areas were delivered in those two cases.  The topics 

related to general health and lifestyle advice (smoking cessation, diet, general exercise, diabetes 

management, sleep hygiene, promotion of self-efficacy and basic pain science) may not have 

applied to all.  Indeed, one of the two patients highlighted was themselves as a medical doctor so 

would have already had knowledge in these areas. 

The attendance rate at all planned sessions in the OPTimisE intervention group was 82% (55/67), 

with five participants not receiving the intervention.  This compared to 85% (56/66) in the usual 

care group, with two participants not receiving any treatment.  The patients interviewed in the 

qualitative study had positive views about randomisation and did not express strong preferences 

for their treatment group allocation.  They also perceived that the physiotherapists providing the 

treatments must be experts due to their involvement in research.  A limitation and potential 

source of bias within the qualitative study is that none of the patients who failed to attend for 

treatment agreed to be interviewed, despite being approached.  It is possible that those who did 

not attend were dissatisfied with their group allocation resulting in their non-attendance.  

Alternatively, the wait of 2 to 8 weeks from consent to receiving their first treatment might have 

been a factor. 

There were concerns discussed during Trial Management Group meetings early in the trial 

regarding the low rate of questionnaire returns at six-week follow-up (59%).  The qualitative 

interviews explained that some patients had not yet started treatment or only recently started 

treatment at the time the questionnaire was sent, due to long waiting times for initial 

physiotherapy appointments.  This suggested that the first follow-up time-point was too soon and 

could be removed from a future main trial.  Returns increased at 12-week follow-up to 65% but 

did not meet the feasibility threshold.  During the interviews some patients reported finding the 

questionnaires too lengthy and overburdensome with work/family commitments.  They also 
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suggested that financial incentives would be a motivator to respond.  A protocol amendment was 

therefore introduced to allow telephone reminders and brief telephone minimum data collection 

comprising the PRTEE and reporting of any adverse events.  After incorporating this change and 

combined with the £20 voucher incentive for six-month data return already included in the 

protocol, this resulted in an 81% response rate at final follow-up, surpassing the feasibility 

threshold and highlighting the value of the qualitative patient feedback. 

By examining the external responsiveness of the different PROMs included in the outcome 

questionnaire it was possible to identify the measures that were most sensitive to detecting a 

change in symptoms. This analysis provided evidence that some of the measures with low 

responsiveness could be removed in a future main trial to reduce unnecessary burden on 

patients.  The PRTEE measure of function and NRS for pain on gripping showed the highest 

correlation with patient perceived overall treatment effect.  Both are recommended in the Core 

Outcome Set for LET, adding validation to the findings.43  The idea of measuring the NRS for pain 

on gripping via a monthly SMS text message was proposed to patients being interviewed.  This 

was perceived favourably as they felt it might act as a reminder that they were still part of the 

trial and be a quick way to measure how their symptoms might fluctuate over time.  An 

international consensus has recommended nine domains to measure in tendinopathy research 

including psychological factors and physical function capacity.40  This trial included two 

psychological measures: the TSK-11 and PSEQ questionnaires, finding that the PSEQ was more 

highly correlated with treatment outcome.  Similarly, both pain-free grip-strength and maximum 

grip-strength were included to measure physical function capacity but the former was more 

highly correlated with treatment outcome.  This is consistent with previous studies comparing the 

two methods.189  Therefore, the TSK-11 and maximum grip-strength measures could be removed 

from a future main trial to reduce the burden on patients.   
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The challenge for measuring physical function capacity is that it typically involves a patient 

attending for a face-to-face assessment with a physiotherapist.  With the aim of reducing burden 

and to mitigate for any further pandemic lockdowns, a method of grip-strength self-measurement 

was piloted at home using the Squegg™ device.  Grip-strength data were provided in 77% of 

questionnaire returns with only one person interviewed stating that they had difficulty in using 

the device, suggesting this was due to a lack of adherence rather than technical issues.  Indeed, 

some patients not only used it for completing the questionnaires but also to monitor their grip 

strength on a more regular basis and for playing the games included within the Squegg™ App as a 

way of exercising their arm.  It was anticipated that the device might be used in this way, hence 

the reason for only providing the device to those in the usual care group at six-month follow-up.  

Exercise using a Squegg™ is not typical of usual care, so would have represented a deviation from 

protocol if it had been used during the treatment period by patients in the usual care arm. 

The OPTimisE intervention received positive feedback from physiotherapists and patients.  The 

physiotherapists interviewed commented that the three intervention components were neatly 

packaged with clear supporting resources that helped the physiotherapist deliver the intervention 

within a single appointment.  Indeed, some commented that it could be delivered in a one-off 

appointment without the need for further follow-up.  The patients also complemented the 

OPTimisE patient manual and website.  The secure patient portal of the website was viewed 69 

times since recruitment opened, with a mean of 4 minutes and 39 seconds spent viewing the 

page. Unfortunately, the technology did not permit more detailed analysis of how many of the 24 

OPTimisE group patients had accessed it.  The interviews suggested that some patients felt 

sufficiently informed by the patient manual not to use the website, whilst others preferred the 

videographic media online and referred back to it several times.   

There were common treatment components shared across both the OPTimisE intervention and 

usual care, namely condition-specific advice and exercise.  Usual care did not include the provision 
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of a counterforce brace, but some patients interviewed from the OPTimisE group described this as 

providing effective short-term pain relief and being superior to other types of orthoses they had 

tried previously themselves.  Physiotherapists stated that it was unusual to provide general health 

and lifestyle advice to people with LET, despite doing this routinely for people with other 

musculoskeletal conditions, such as low back pain.  Some patients engaged with this advice with 

examples of reducing tobacco use, losing weight, increasing general exercise levels and getting 

more sleep provided during the interviews.  Although this was not captured in quantitative 

measures this could have a wider effect on the patient’s general health in the longer term.  

Exercise regimens varied in usual care with little consistency in dosing or choice of exercises.  

Physiotherapists described the exercise regimen and dosing of the OPTimisE intervention to be 

very clear, empowering the patient to self-manage and progress to a level that would meet their 

expected levels of normal function.  Indeed, patient feedback was that it was easy to incorporate 

into their daily routine.  All physiotherapists found it an acceptable intervention to deliver with 

some commenting that they had changed their practice as a result of the pilot and feasibility trial. 

Having established that the OPTimisE intervention was acceptable to patients and 

physiotherapists and satisfying all four of the pre-defined feasibility criteria, a future main trial to 

compare the clinical and cost-effectiveness of the OPTimisE intervention with usual physiotherapy 

care would appear feasible.  The secondary quantitative analysis however failed to identify trends 

of improvements in pain, function, and perceived treatment effect from the intervention.  Indeed, 

at six-month follow-up the PRTEE and GPE-11 scores appeared to show greater improvement in 

the usual care group than the OPTimisE intervention group. However, this finding should be 

treated with caution due to a lack of power (i.e. this may be down to chance rather than reflecting 

the ‘truth’).  Nevertheless, without any signal of effect from the OPTimisE intervention over and 

above the effect of usual physiotherapy care, it is difficult to justify a full-scale trial. 
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6.4 Recommendations for future research 

6.4.1 Active treatment, beyond reassurance and advice, may not be needed for most 

patients with LET 

 

The findings from this PhD showed a trend away from the traditional usual physiotherapy care 

model of repeated follow-up appointments and hands-on treatment, in the research-active 

centres involved in the OPTimisE pilot & feasibility RCT, with patients still reporting improvements 

in symptoms over time.  The usual physiotherapy treatment that patients received was more 

closely aligned to the newly-developed OPTimisE intervention than was anticipated at the trial 

design and funding application stage.  The findings of the secondary analysis, of similar 

improvements in both groups, is therefore unsurprising.  A future project might take this trend a 

step further, to investigate whether follow-up physiotherapy is required at all.  Physiotherapists 

interviewed during the RCT proffered that the OPTimisE intervention could be delivered in a 

single appointment an could be used as a stand-alone self-management package for patients with 

LET.  Indeed, a recent systematic review and meta-analysis of LET trials calls into question the 

need for active treatment for the majority of people with the condition.192  RCTs that included a 

placebo or wait-and-see control arm were meta-analysed to determine the trajectory of 

symptoms over time.  The findings suggested that following enrolment in a clinical trial, patients 

experience improvements over time without any active treatment, regardless of symptom 

duration prior to enrolment.192  The four included studies described as having wait-and-see 

control arms, that this conclusion was based upon, still included clinical assessment, a diagnosis of 

LET and provision of reassurance and very basic advice.  Patients interviewed during the OPTimisE 

trial qualitative phase described how they were reluctant to follow self-management advice until 

they had received a diagnosis from a healthcare professional, therefore offering a possible reason 

as to why patients had failed to experience natural improvements prior to enrolment in these 

four trials regardless of the duration of their symptoms.201  Given that current UK guidance44 

recommends physiotherapy for people that remain symptomatic six weeks after initial advice and 
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use of analgesia, some may therefore question if any physiotherapy treatment beyond 

reassurance and advice is worthwhile for these patients.    

6.4.2 A potential paradigm shift towards a 'self-directed approach' for managing patients 

with LET 

 

A useful next step would, therefore, be to test whether a potential paradigm shift towards a self-

directed approach for managing patients with LET might be a better use of already stretched 

healthcare resources.  For example, a future RCT could test whether a self-directed approach (e.g. 

a single appointment) to assess the patient, confirm the diagnosis, provide reassurance, and offer 

self-management advice, was a cost-effective way of managing these patients.   

6.4.3 A cluster RCT with FCPs in primary care 

As identified from the OPTimisE clinician interviews, in the UK patients with LET are being 

increasingly managed by FCPs in primary care, rather than by physiotherapists in outpatient 

settings, so a future trial could seek to recruit patients directly from primary care via FCP services.  

The potential challenge with recruiting patients via FCP services, is the lack of time for FCPs to 

recruit patients in busy primary care clinics.  However, one solution would be to utilise a cluster-

randomised control trial design, as it reduces the burden on clinicians to perform consent and 

randomisation procedures prior to treatment.   

A further pilot trial (potentially as an internal pilot within a main trial) is needed to test the 

feasibility of recruitment of patients via FCP services, as the feasibility outcomes from the design 

used in this PhD, cannot be directly applied.  FCP clinic sites could be either randomised to 

provide usual FCP care including referral to traditional physiotherapy outpatient services where 

appropriate, or a self-directed approach to treatment where the diagnosis of LET is established 

and the patient is provided with education about the condition and advice on self-management.   
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6.4.4 Using the OPTimisE advice and education package as a self-management resource 

The advice/education and exercise components of the OPTimisE intervention could be utilised as 

a self-management resource for patients in the proposed future trial.  They are more 

comprehensive than the advice packages provided in the four previous trials192 and were 

developed with patient involvement to ensure relevance.  Indeed, the qualitative study found that 

patients felt that the OPTimisE website and patient manual provided comprehensive advice in 

formats that were easy to understand.  Recent trials in the fields of hip, knee, spine and shoulder 

pain have explored the delivery of ‘blended’ physiotherapy interventions, utilising smartphone 

applications as an interactive resource for self-directed care following an initial direct clinician 

consultation.204-206  The OPTimisE resources might similarly be adapted, with the assistance of 

patients and the technology industry, to provide a comprehensive self-management application. 

6.4.5 Broadening the accessibility of the self-management resources 

The findings of the OPTimisE patient and clinician interviews suggested that the advice and 

education material needs to be broadened for accessibility, for example, by captioning 

videographic content and providing written information in languages other than English.  

Automated accessibility features could be embedded within a website or smartphone application. 

6.4.6 Monitoring patient progress using online systems by default 

While online systems may not be accessible for everybody, the OPTimisE trial found that the 

highest rates of return on outcome measures to monitor patient progress came from patients 

who used online data collection.  In addition, online data collection reduces the burden on 

clinicians/researchers.  Patients unable to use online data systems could be provided with a 

telephone or paper alternative, upon request.   

6.4.7 Outcome measures for minimum data collection 

Based on the analysis of the responsiveness of different outcomes used within the OPTimisE trial, 

it is recommended that, as a minimum, patient progress should be monitored using the PRTEE 
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(including the use of telephone data collection for non-responders).  In addition, NRS scores for 

pain on gripping were shown to have similar responsiveness to the PRTEE and patients reported 

that the monthly collection of this measure via SMS text messages was both feasible and might 

improve engagement with a research trial.   

A limitation of many of the published trials of physiotherapy interventions for LET is the lack of 

long-term follow-up, meaning that the effect of the intervention could not be evaluated against 

the natural course of the condition.1  In relation to the future trial, data collection should be 

extended to 12 months, with financial incentivisation for data returns at all time points to 

maximise response. 

The proposed future main trial design is summarised in Table 6-1: Summary of changes for a 

future main trial. 
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 Original Design Proposed Future Design 

Trial Design Parallel group RCT Cluster RCT 

Setting Outpatient physiotherapy 

services 

FCP services 

Intervention OPTimisE intervention with 

multiple follow-up 

Single session: OPTimisE 

advice/education and self-

directed exercise components 

Control Usual outpatient 

physiotherapy treatment 

Usual FCP treatment 

Data collection method Choice of online or paper 

questionnaire 

 

Follow-up 6 months 

Online questionnaire by default 

(Paper or telephone upon 

request) 

 

Monthly SMS text question 

(NRS for pain on gripping) 

 

Telephone minimum data 

collection of PRTEE for non-

responders 

 

Follow-up 12 months 

Data analysis Descriptive analysis of 

feasibility targets and thematic 

analysis of interviews 

Full clinical and cost-

effectiveness analysis 

Table 6-1: Summary of changes for a future main trial 

 

6.4.8 Feedback on the study findings from conference presentations 

The outputs from this PhD have been presented in multiple forums, as described in the preface to 

this thesis.  Following the presentation of the main results at the British Elbow & Shoulder Society 

conference in June 2023, a collaboration request was received from a UK orthopaedic surgery 

research group related to an NIHR Programme Grant for Applied Research, the broad aim of 

which was to conduct a series of trials to establish a clear treatment pathway for people with LET, 

including those that fail to respond to conservative management.  There is potential therefore to 

incorporate the proposed cluster RCT as a first stage in a more complex adaptive trial design that 

also investigates the effect of surgery for those with recalcitrant symptoms. 
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6.5 Conclusion 

Whilst the evidence from this PhD does not support the progression to a main trial of a similar 

format, there is potential for the OPTimisE intervention to be modified for use as a self-

management strategy for patients with LET in future research. 
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Appendices pertaining to Chapter 3: Development of the OPTimisE Intervention 
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Appendix 3.2: OPTimisE NGT participant information sheet 
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Appendix 3.3: OPTimisE NGT consent form 
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Appendix 3.4: Ethical approval for the OPTimisE intervention development NGT 
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Appendix 3.5: HRA approval for the OPTimisE intervention development NGT 
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Appendix 3.6: Evidence summary of physiotherapy treatments used for the OPTimisE intervention development NGT 
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Appendix 3.7: The narrative literature review provided to participants of the OPTimisE NGT 
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Appendix 3.8: OPTimisE Trial intervention handbook 
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Appendix 3.9: OPTimisE Trial patient manual 
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Appendices pertaining to Chapter 4: The OPTimisE Pilot & Feasibility Randomised 

Controlled Trial - Quantitative Element 
Appendix 4.1: OPTimisE Trial patient information sheet 
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Appendix 4.2: OPTimisE Trial consent form 
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Appendix 4.3: OPTimisE Trial baseline questionnaire 
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Appendix 4.4: OPTimisE Trial clinical report form - usual treatments 
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Appendix 4.5: OPTimisE Trial follow-up questionnaire 
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Appendix 4.7: OPTimisE Trial clinical report form - OPTimisE intervention treatments 
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Appendices pertaining to Chapter 5: The OPTimisE Pilot & Feasibility Randomised 

Controlled Trial - Qualitative Element 
Appendix 5.1: OPTimisE Trial qualitative participant information sheet (patient version) 
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