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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.® 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”.? Possibly the earliest references to the condition were
described by Runge in 1873 as “writers’ cramp” (originally “schreibers krampfes” in German)? and
subsequently by Morris in the 1882 Lancet journal as “Lawn Tennis Arm”,* 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.> 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.®’ It was historically thought to be related to

inflammation of the ECRB tendon but histopathological studies from patients with chronic



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.b The presence of tendinosis is thought to be indicative of
a failed healing response due to repeated microtrauma.®® Nirschl categorized the severity of
pathology based upon structural microscopic appearance into four stages with stage two being

the most common clinical presentation®®:

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 al'® 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 19" 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.!* Similar adaptions occur in the
skin during wound healing®? and this principle has been applied to explain tendon pathology also.
The Cook & Purdam model of tendinopathy®3, 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



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).2* 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).1> Regular exercise two or three times per week reduced the
likelihood of developing LET (OR 0.8).2> There also appears to be a genetic component as
individuals with the BstUI Al allele (OR 1.40) and Dpnll B2 allele (OR 1.65) of the COL5A1 gene,

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

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.Y” Likewise, is the presence of higher rates

of depression and anxiety, compared with healthy controls.'®°

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

females than males.'**>2° The prevalence has been reported to be between 1% to 2.8% of the



population.’>2%2! Despite the lay nomenclature of TE, tennis players only make up about 5% of all

cases.”

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.?2% 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’.?® In the same study 5% of patients had taken time off work of a median duration of
29 days.”® 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.%

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.”?%%°

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.?
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.?®?® 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.3®3! 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.3? 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



positive results from the Cozen’s Test, Mills’ Test and Maudsley’s Test).3! 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%.3® 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.”?® 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.3*** 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.3%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.”32% 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.”

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.3® 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.?



In 2019, the results of an international consensus exercise on outcome measures for
tendinopathy were published.*® 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.**? 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.** 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 #4, 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



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.*% 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 Summary** 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.?2244749 |n 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.



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.}***

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.”® 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.”*! 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.’*>* 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.>>>¢ 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.>” 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:



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.>® 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.>®
MWM combines manual therapy with active exercise, typically a lateral glide to the elbow whilst
the patient performs an isometric gripping exercise.®® 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.*®

The most-recent systematic review and meta-analysis of manual therapy for LET by Lucado et al*®
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).?%
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.®>®? Grip strength would not be possible as only one study

would remain.®!



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.®® 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.®® Similarly, Viswas et al’s® small RCT of 20 patients compared Cyriax manual therapy
against the same exercise intervention designed by Stasinopolous®® and found similar results in
favour of exercise. In contrast, an RCT of 60 patients by Nagrale et al*® 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.®%%® 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 al®, 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 al®?

also concluded that the addition of MWM improved outcome immediately after
10 days of treatment but only included 10 patients. Afzal et al®” 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 al® 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.%®’° Both found short-term benefit in favour of
wrist mobilisation at three weeks but Struijs et al’® 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.”*"* 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.”* Fernandez-
Cervaro et al conducted two studies where cervical manipulation was firstly compared with a
sham technique and secondly compared with thoracic manipulation.”>”® Both reported
immediate improvement in PPT but conflicting results for PFGS. The retrospective study by
Cleland et al’* 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.*> 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.” 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.”® 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.”’

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.”® Two studies have compared the use of counter-force bracing to wrist
immobilisation, with different conclusions drawn: Akkurt et al”® found no difference between the

18 concluded

different types of splint up to six weeks follow-up of 82 patients whereas Garg et a
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 al®* 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 al®2 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.®® 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 LET?® 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.®*% |t
is not commonly used in UK practice.*® Studies of the use of K-tape to treat LET are of low quality
and of small sample size.2*8%0 Cho et al®> 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. 84868
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The exception is a study by Giray et al®® 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.®® Similarly to K-tape it is purported to reduce mechanical load on the
wrist extensor tendons.® A recent systematic review identified four studies of diamond taping
each only measuring the immediate effect after application or up to 30 minutes afterwards.’? All
four studies showed improvements in either pain or grip strength compared to controls. Itis
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.* 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).”*** The purpose is to induce a pain-relieving effect on the

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

The evidence for the use of acupuncture in the treatment of LET is of low or very low quality
based upon several systematic reviews.»%*°>% 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: Fink® and Irnich®®
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 Haker®® needles were still inserted at
acupuncture sites but only superficially rather than to the recommended depth, and were not

stimulated. In the fourth study, Molsberger'® 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.”® Few studies measure the impact on disability and function,
just focussing on pain severity.®® Fink®” and Haker®® 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.l%19 Electrotherapy is still used in the management of LET in the forms of laser,

ultrasound and shockwave therapy (SWT).#>4

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.'®® The
reaction is dose-dependent with collagen production at lower doses and anti-inflammatory
effects at higher doses.'® 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.®
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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. 101107108 These different wavelengths penetrate human soft
tissues differently with 904nm having the deepest effect.!® The use of laser was popular in the
1990s but has since declined in both usage and availability.'*® Recent studies of UK practice

showed that it was now scarcely used in the treatment of patients with LET.*>%®

A systematic review of the effectiveness of LLLT in the treatment of LET published in 2008, Bjordal
et al'% concluded that it offered favourable short-term improvements in both pain and function
when compared to placebo. In a previous review, Bisset et al''! 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 al*®® 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.!?

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.2%1%13 Smidt et al***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 al*'4
demonstrated significant benefit from ultrasound over placebo whereas Lundeberg et al''® 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.'®® Subsequent reviews in 2014 and 2015

have concluded that ultrasound is no more effective than placebo in the short-term.10>11¢

11% still concluded that there was moderate evidence in favour of

However, Dingemanse et a
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.'® 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.’® 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.”*** 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.1® Despite this, it continues to be used in UK practice

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

1.9.5 Exercise therapy

Exercise is the mainstay of current physiotherapy treatment of LET in the UK.**#¢ A limitation of
the evidence regarding exercise is the heterogeneity of exercise type, treatment duration and
dosage used in clinical trials.}” 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.'®® 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.*® The multimodal package gave the highest chance of recovery (91%) at 12

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

1'% in a low-powered RCT involving 12 patients per group.

It was also used by Tonks et a
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 al®*®> 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.>>6364120-123 |t 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.1?? 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.>53%* As
described earlier, the two trials that used the protocol as a stand-alone treatment found it to be
superior to Cyriax manual therapy®*®* but Nagrale et al®*®* combined it with diclofenac gel

phonophoresis and found it to be less effective.

Manias et al*?® 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.’?! A similar trial was subsequently conducted with
48 patients by Mostafaee et al.!?* 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.1?3

1.9.5.3 The Solveborn protocol

183 consisted of 10-second isometric wrist extension contractions followed

The Solveborn protoco
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 alarge non-randomised trial of 185 patients, the exercise protocol was
compared with the use of a counterforce brace.®® 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.2?>?” Nilsson et al*?® 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 al**® 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 al¥’

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 | error, given the small sample size.

1.9.5.4  The Vicenzino protocol

The Vicenzino protocol*?® has been used in three large high-quality RCTs totalling 483
patients.?22312% |n 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 weeks???* and in one
trial four times over four weeks.'?® 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.?? 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.'?® 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.13°

1.9.5.5 Isometric exercises

Isometric exercise as an initial treatment for the management of acute tendinopathy is currently
en vogue.'® Two RCTs have investigated isometric exercises specifically for the treatment of
LET.#>132 park et al'*? 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 al*® 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 al*?®* 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.'’” A 2020 systematic

1133 showed a large effect of eccentric exercise over other treatment

review by Chen et a
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 al*3* 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 Tiwari**®

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 al**®

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 al**’

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 al**® 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 al*’ used a similar method to Soderberg et al*®” 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.!* 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 al**® 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 al'* 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.#?

1.9.5.8 Exercise dosing

Raman et al''” 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 al'* 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.'*3
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.'* 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.*® Methods of addressing central sensitisation and pain-related fear
have been proposed for clinical practice and can be applied to exercise interventions for LET.144146
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,53-65120-123

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.*7 Despite this, a survey conducted in 2011 still showed that 48% of UK
specialist clinicians used CSl as a primary treatment.*® Whilst this number had declined in a
similar UK survey conducted in 2017, 36% of respondents still used CSl as a first or second-line
treatment.*® The controversy stems from the conclusions of several large RCTs that showed
worse outcomes at one year follow-up compared to patients treated without CS|.2%2348

Numerous studies consistently showed a significant reduction in pain up to six weeks following
CSI with a large effect size.* 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 al*** found that the symptoms of 34.7% of
patients had already returned 12 weeks after CSI. Bisset et al?> 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 al*®* 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.1*
Smidt et al*® 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 al**! and Olaussen et al?* that did

|151

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

1* compared CSI plus multimodal

tablets or placebo vitamin C tablets. Olaussen et a
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 CSl 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.2224%812 Three of these trials used the same multimodal approach proposed by
Vicenzino in 2003.2223128129 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 trials?>? and four times over four weeks in one trial.?* 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 al**® 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 al?%, though, performed an area under the curve analysis to evaluate that,
compared to CSl 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 al** 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 al*® compared multimodal physiotherapy against CSl 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.!® 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.'® 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.?>>'>* 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.’>> 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.’™ 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.®*1>7 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.™’
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.’? 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
guantitative feasibility measures, such as patient recruitment, retention and safety, and
qualitative measures, such as acceptability and equipoise.’®® 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 questions®*.

Mixed-methods research is well-suited to the assessment of feasibility as it combines quantitative
and qualitative data collection.’>>1%° Feasibility has historically been determined by pre-defined
guantitative 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.*6%16

There are three basic designs of mixed methods research: exploratory sequential, explanatory
sequential, and parallel convergent.’®? 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.’>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

guantitative 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.® 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.>® 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.** 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.?® 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. O 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.*>*® 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.#46117.133,163 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.® 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

37



techniques) as well as determining how patient outcomes will be assessed.’® More recent
guidance, from O’Cathain et al, encourages stakeholder involvement including those that deliver
the intervention and those that may benefit from it.2%* 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.'®*

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.!®* 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.*®* 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.%%> 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.'®* NGT is usually conducted in face-to-face
meetings, about two hours long.'>® 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.® 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.’>*1® The process is summarised in

Figure 3-1.

Nominal Group Technique

Meeting 1: to determine the types of intervention to include

Meeting 2: to determine the key components of each intervention type

Silent
Explanation | generation
of ideas

Sharing Group Voting and

ideas discussion ranking

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)?®’, 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).1%¢ The quality assessment was taken from five
previous systematic reviews, the majority of which used the GRADE system of quality
assessment,19>%6133169 The GRADE system provides a clear and succinct summary of research
evidence quality.?® 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.*?

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.?”! 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.>#%43172 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-
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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.

Exercise
Eccentric loading
beneficial in the

Shockwave

short term. therapy
Unknown Unlikely to be
effectiveness of beneficial

other forms
Manual

therapy
Unknown
effectiveness

Steroid
Injection
Likely to be

Laser

. Likely to be
beneficial in the y .
beneficial for
short term but .
) short term pain
potentially relief and
harmful in the )
improved

long term .
g function

Advice &
Analgesia Short-
term benefit from
topical NSAIDs

. Gap in evidence

Orthotics

Unknown

effectiveness . Very low quality evidence

Low quality evidence
Moderate quality evidence

High quality evidence

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)
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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.
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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

45




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%

Diabetes management 67% 87%
Ergonomics for work or sport | 93%

Smoking cessation 87%

What Tennis Elbow is 93%

Diet advice 67% 100%

Exercise therapy

Forearm stretches 67% 80%

Spine stretches _

Isometric loading 93%

Concentric loading 93%

Eccentric loading 100%

Functional exercise 100%

Shoulder girdle strengthening | 67% Grouped and re-classified as
Shoulder girdle stability 80% ‘Shoulder girdle exercises’
Shoulder girdle exercises N/A 80%

Orthotics

Counterforce elbow clasp 80%

Wrist immobilisation splint

Tubular compression sleeve

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.

What Tennis Elbow is

1st
2nd
3rd
4th
5th

6th Medication advice

Activity modification

Pacing

Promote self-efficacy

Ergonomics for work or sport

7th Basic pain science

8th
9th
10th
11th
12th

General exercise advice

Smoking cessation

Sleep advice

General diet advice

Diabetes management

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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Population Theoretical Action Component Outcome Overall Outcome

Advice & Education
Improved pain levels
Improved pain self-efficacy
Improved MSK health and
mental well-being
Reduced fear and
catastrophising
- ontrol Reduced impact of
Adults referred = e e recurrences
to NHS : ": e ' Reduction in pain
physiotherapy s i medication usage
services with R A Increase in knowledge
lateral elbow - about managing condition * Improved quality of
tendinopathy Improved sleep life
(Tennis Elbow). Health Promotion: Improved function * Less time off work
Gen SXerc Reduced disability * Less healthcare usage
: t Improved physical activity
Symptoms Sleep advice levels
include:  cessatior Improved work ability and
* Elbow pain Diabetes contro reduction in work absence
* Impaired Increased strength
function

Exercise Therapy
* Forearm stretches

* Progressive loading of the Potential Mediators
wrist & digit extensors

* Shoulder girdle

strengthening * Improved adherence to

intervention

Orthotics * Greater self-efficacy
* Counterforce brace

Figure 3-5: The OPTimisE intervention logic model, describing the theoretical action of the three intervention components and potential impact on
treatment outcome.



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.’”®> 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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Session 1:

/ D Teach exercises

as per protocol
and assess
patient’s pain
response

Pain response Pain response
acceptableto unacceptably
patient high

No painor
minimal pain

Progr.ess Ask patientto Regrfass
N S exercises A exercises
continuethese

exercises at
home

Subsequent Sessions:

/ N Review exercises

previously
taughtand
assess patient’s
pain response

Pain response Pain response
acceptableto unacceptably
patient high

No painor
minimal pain

Progress Regress

Ask patientto

exercises : exercises
continuethese

exercises at
home

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
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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.'*®

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
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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.?>4*° 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.** 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

55



94 patients, has compared forearm stretches against the addition of either eccentric
strengthening or concentric strengthening.’3® 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.’

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.*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 protocol®, 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.'* 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.’* 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.'” 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.®® 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.®> The agreed
dose for isometric exercises was maximal resistance, held for 60 seconds and repeated five times,
as used by Barratt et al.1** Two other dosing regimens were considered but the dose prescribed
by Park et al'*2, 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 al*®, 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.””#! 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.’ 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.1#1>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,2>2347.49163177 Strangthening exercises for the shoulder girdle are included, to

address deficits previously identified in this patient population.”

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.”®”’
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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.’”® 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.'’

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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e Consent rate (number consented from those eligible after screening for

inclusion/exclusion criteria)

e 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)

e Attendance rate in the intervention group (number of physiotherapy appointments

attended from the total appointments booked)

e QOutcome measure completion rate at six months post-randomisation

Criteria: Proceed with changes | Proceed

Consent rate 10-25% >25%

Fidelity to 30-60% >60%

intervention

Attendance rate 60-70% >70%

Outcome measure 60-70% >70%

completion rate

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.’®* Outcome measure completion rate of 70% was based upon the TATE

trial, a UK physiotherapy trial for LET, that had 69% data returns.'&

The secondary aims were to assess:

e QOutcome measure completion rate at 6 weeks and 12 weeks post-randomisation
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e Completion of a grip-strength physical measure at two time points using the Squegg

device

e Patient-reported outcome measures (PROMs) at baseline, 6 weeks, 12 weeks and 6

months post-randomisation (analysed descriptively)

e 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

e Adherence to exercise therapy treatment (measured using a self-reported exercise diary

and Exercise Adherence Rating Scale (EARS))!

e 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.!®?

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 Pl 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.3!
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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.’®® 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 Pl, 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.**¢ 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
guantitative 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)?, time off work (measured in days), pain-free grip-strength and a
Numerical Rating Scale (NRS)* measuring pain on gripping.*® In addition, the Tampa Scale of
Kinesiophobia (TSK-11)°,'8 Patient Self-Efficacy Questionnaire (PSEQ)®,*® maximum grip strength

)7 181

and Exercise Adherence Rating Scale (EARS guestionnaires 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)

® 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)2 8¢ 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 5D5L° was also included as it would be the basis for health economic
evaluation in a future main trial.’®” 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)
% EQ5D5L = EuroQol questionnaire (5 dimension, 5 level version)
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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 Pl 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 X X X X

pain on gripping

Patient rated tennis elbow X X X X
evaluation PRTEE 188

Tampa scale of kinesiophobia | X X X X

TSK-11 84

Pain self-efficacy X X X X
questionnaire PSEQ %

EQ5D5L 87 X X X X

Pain free grip strength (Ibs)

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 (Ibs)

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- X X X
11 186
Exercise adherence rating X X X

scale EARS 18!

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.®!

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% Cl), 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 Pl 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 22" June 2021.

4.3.17 Trial registration:

OPTimisE was registered with the ISRCTN database on 19" 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
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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 30" September 2021 and completed on 17" August 2022, with study closure on 3™

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)

range values)

Body Mass Index median (interquartile

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)
Male 12 (50) 16 (62)

Gender Female 12 (50) 10 (38)

n (%) Other - -
Preferred not to say - -
White British 21 (88) 19 (73)
White Other ) 2(8)
Mixed ) 1(4)
Indian

Ethnicity 1(4) 2 (8)

n (%) Pakistani i 1)
Sri Lankan 1(4) .
Filipino ) 1(4)
Kosovar 1(4) )

Hand Dominance Right 23 (96) 24 (92)
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SUMMARY OF BASELINE DATA

OPTimisE Intervention
(n=24)

Usual Care Treatment
(n=26)

n ) Left 1(4) 2(8)
Right 17 (71) 17 (65)

Affected Side

n (%) Left 6 (25) 9 (35)
Bilateral 1(4) -
Smoker 4 (17) 4 (15)

Smoking Status Non-smoker 11 (46) 10 (39)

n (%) Ex-smoker 9 (38) 11 (42)
Occasional smoker - 1(4)

Questionnaire

Delivery Paper 6 (25) 5(19)

Preference

n (%) 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

eligible via General Practice
database screening (n=15)

Identified as potentially ‘

received at sites(n=147)

Elbow pain referrals

l

Responded to invitation letter

(n=3)

Duplicate - already identified

from Physiotherapy Site
screening (n=2)

Declined participation (n=19

Due to logistical reasons (n=8)
Treatment preference (n=3)
Not interested (n=5)

DNA screening appointment (n=3)
Trial recruitment completed prior

to randomisation (n=1

Screened for eligibility at
Physiotherapy Site (n=148)

Invited to participate

(n=70)

Randomised (n=50) |

Ineligible (n=78)

Met exclusion criteria (n=54)
Uncontactable (n=10)
Symptoms resolved (n=7)
Already started treatment (n=6)
Went to private provider (n=1)

OPTimisE Intervention (n=24)
Received intervention (n=18)

Usual Care (n=26)

Received intervention (n=24)

Did not attend (n=5)
Withdrew due to change in
work commitments (n=1)

Did not attend (n=2)

Six-week follow-up (n=23
Questionnaires sent (23)

Questionnaires returned (15, 65%)

Six-week follow-up (n=26
Questionnaires sent (26)
Questionnaires returned (14, 54%)

12-week follow-up (n=23)

12-week follow-up (n=26)

Questionnaires sent (23)

Questionnaires returned (15, 65%)

Questionnaires sent (26)
Questionnaires returned (17, 65%)

Withdrew — symptoms fully
resolved and no longer wished
to return data (n=1)

Six-month follow-up (n=22)

Six-month follow-up (n=26)

Questionnaires sent (22)

Questionnaires returned (15, 68%)
Minimum data return (2, 9%)

Questionnaires sent (26)
Questionnaires returned (19, 73%)
Minimum data return (3, 12%)

Figure 4-1: CONSORT diagram

4.4.1 Primary analysis

Qualitative Study
Invited (n=24)
Consented (n=17)
No response (n=7)

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.

OPTimisE Recruitment

55.0
50.0
45.0
40.0
35.0
30.0
25.0
20.0

Number of Patients

15.0
10.0
50

0.0
1 2 3 4 5 6 7 8 9 10 11 12

Month

e Target Recruitment — e Actual Recruitment

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).

Criteria: Proceed with changes

Consent rate 10-25%

Fidelity to 30-60%

intervention

Attendance rate 60-70%

Outcome measure 60-70%

completion rate

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.

76



Secondary ANALYSIS

Median (interquartile range values) Baseline 6 weeks 12 weeks 6 months

Sample size n
OPTimisE Usual Care OPTimisE Usual Care OPTimisE Usual Care OPTimisE Usual Care
Group Group Group Group Group Group Group Group
46.25 45 42.5 40 30 20.5 12.5 8.5

PRTEE (40.5-69.625) | (36.5-62.125) | (24-71) (17.75-55.5) (10.5-53.5) (10.25-59.75) | (5.5-37.25) (3-27.625)
n=24 n=26 n=15 n=13 n=15 n=17 n=17 n=22

% Achieving MCID on PRTEE - - - - 7/15 (47%) 9/17 (53%) 12/17 (71%) 20/22 (91%)

Pain on gripping 6.50 7 5 5 4 4 2 2

(NRS) (4.25-8) (4-7.25) (4-8) (2.75-6.5) (1-6) (1.5-6) (1-3.75) (1-3.5)
n=24 n=26 n=15 n=14 n=15 n=17 n=16 n=21

1 0 2 1 3 4
GPE-11 - - (0-2) (-0.5-2.5) (1-4) (0-4) (1.25-5) (1-5)
n=15 n=13 n=15 n=17 n=16 n=20

% Scoring +4 or +5 on GPE-11 - - - - 4/15 (27%) 6/17 (35%) 7/16 (44%) 12/20 (60%)
25.5 25.5 23 25 19 24 19 20

TSK-11 (19.5-28.75) (22-31) (19-27) (20-28.5) (17-25) (19-27) (14-25.25) (16-26)
n=24 n=26 n=15 n=13 n=15 n=17 n=14 n=19
41.5 38.5 51 45 52 47 56 56

PSEQ (37-53) (31.25-48.25) | (36-59) (41-55.5) (48-59) (30-59.5) (47.5-60) (37-60)
n=24 n=26 n=15 n=13 n=15 n=17 n=13 n=19
.800 .806 .768 .768 .795 .706 .795 .837

EQ5D5L index (.570-.864) (.717-.866) (.624-.837) (.579-.816) (.736-.837) (.535-.816) (.704-.888) (.704-1.000)
n=24 n=26 n=15 n=13 n=15 n=17 n=13 n=19

EQ5DS5L 80 77.5 84 75 89 78 89 89

Health status (71.25-90) (63.75-81.25) | (79-90) (62-81) (70-94) (69-89.5) (74.5-91.5) (70-90)
n=24 n=26 n=15 n=13 n=15 n=17 n=13 n=19
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Secondary ANALYSIS

Median (interquartile range values) Baseline 6 weeks 12 weeks 6 months
Sample size n
OPTimisE Usual Care OPTimisE Usual Care OPTimisE Usual Care OPTimisE Usual Care
Group Group Group Group Group Group Group Group
15.5 19 15.5 16 13 16
EARS - - (12-22.5) (16-24) (9.5-21.5) (12-20.75) (8-21) (12-23)
n=14 n=13 n=14 n=16 n=13 n=19
Pain free grip-strength 2 27 39 4 44 44
(Ibs) (15-39) (20-48) (34-58) - (34-55) - (32-58) (27-54)
n=24 n=26 n=13 n=13 n=11 n=16
Maximum grip-strength 48 >0 >2 >2 >2 >2
(Ibs) (36-58) (40-59) (43-64) - (47-62) - (40-65) (43-57)
n=24 n=26 n=12 n=13 n=11 n=16
Time off work 0 0 0 0 0 0 0 0
(days) (0-0) (0-0) (0-0) (0-0) (0-0) (0-0) (0-0) (0-0)
n=24 n=26 n=14 n=13 n=12 n=16 n=15 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.

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)

EQ5DSL (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)

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
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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.

45 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.®® 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
guestionnaire 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.'® 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.'®

Adherence to exercise remains a challenge in physiotherapy trials and is difficult to measure.*!
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
guestionnaires 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-
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pandemic, reinforcing this theory.*® 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.*®

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.'®? This calls into question the
current UK recommendation for physiotherapy when symptoms persist beyond six weeks.**
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.?®® 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.

84



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.’®® 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.’®> 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.!®® 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.”*® 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.'® 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.’®® Thematic
analysis is recommended for relatively small samples and when researchers are new to qualitative
research.?”® 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.2® In this instance, there was no intention to develop theory from the qualitative
analysis, as done in grounded theory methods,'*® 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
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improved.'®® Similarly, the codes were mapped to the Acceptability of Healthcare Interventions

Framework to provide evidence of intervention acceptability.”

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 Duration Baseline
Score* of PRTEE
Symptoms | Score**
(Months)

BHX003 47 Male White 1 6 42
British

BHX004 47 Male Kosovar 1 36 47

DER00O1 52 Male White 6 2 80
British

DER002 39 Female Pakistani 1 12 69.5

DER003 54 Male White 8 3 37.5
British

DER004 55 Female White 2 12 62.5
British

DER006 39 Female White 4 12 31
British

DER008 54 Male White 7 6 445
British

DER011 40 Female  Srilankan 10 6 82

SHEO001 42 Female White 1 3 68.5
British

SHE004 52 Female White 10 8 62
British

SHEQ05 48 Female White 8 3 93
British

SHEO11 37 Male White 2 5 30
British

SHEO13 62 Male White 7 10 44.5
British

SHEO14 43 Female White 7 3 57.5
British

SHEO16 54 Male White 5 4 24.5
British

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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Table 5-2: Physiotherapist Participant Demographics

Identifier | Gender Role Grade ‘ Years Qualified

PT1 Male Treating Physiotherapist Band 7 7

PT2 Male Temporary Site Principal | Band 7 21
Investigator and Treating
Physiotherapist

PT3 Male Site Principal Band 6 8
Investigator

PT4 Female Treating Physiotherapist | Band 7 35

PT5 Female Site Principal Band 6 12
Investigator

PT6 Female Treating Physiotherapist | Band 6 25

PT7 Female Site Principal Band 8a 30
Investigator

PT8 Male Treating Physiotherapist | Band 7 15

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.

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.2!
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Themes

Sub-themes

Framework of

Acceptability Domain(s)

Experiences of the OPTimisE
intervention

Patients’ views on the advice &
education component

Patients’ views on the exercise
component

Patients’ views on the orthotic
component

Physiotherapists’ experience of
delivering the OPTimisE
intervention

Perceived effectiveness,
opportunity costs, burden

Differences between the
OPTimisE intervention and
usual care

Affective attitude,
ethicality

Feedback related to trial
processes

Patients’ experience of the
outcome questionnaires

Views on patient treatment
randomisation

Use of the Squegg device

Physiotherapists’ views on the
site training and trial scalability

Suggestions for improvements

Ethicality, burden

Feedback related to the trial
resources

Patients’ feedback on the trial
website, Participant Information
Sheet (PIS) and patient manual

Physiotherapists’ feedback on the
intervention manual, patient
manual, electronic investigator
site file (eISF) and trial website

Intervention coherence,
self-efficacy

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. | 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 | am pretty chuffed with myself for doing that. And |
don’t drink like | 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 | 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 | 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 |

can and get on the cross trainer and stuff.” SHE011

“..and I’m trying to get a bit more sleep as well | 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 | started using the elbow strap and when | was lifting things it was helping with the pain

- there was no pain.” SHE0O1

“l wasn’t feeling any pain when | 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, | did comment on that, to tell them straight away it made it a lot
easier-- | 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 | thought, well it was in the box. So, | have had that on as well while | have been like

doing anything, and I’'ve found just that little extra bit of support has helped.” SHEO05
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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 | can do, you know, quite easily and it tends to be when | get
back from work, that | tend to do it... If I’'m at work, they are exercises | 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 | thought.” SHEO16

“Doing this exercise once a day is quite achievable isn’t it, to the patient?... So as a concept | could
very much sell it because | believe | could subscribe to that if | was a patient. It was easy to do.”

PT6

“The exercises themselves are really simple. | 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 | 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. | can just give them a quick loading programme and send them on their way. | 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. |
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 |
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. | 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,

98



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. |
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 | 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 | wasn't confident on [beforehand] was we didn't have the choice of the splints. So,
that was the only thing that | wasn't fully aware of, well got better with practise and things. But
that's something | 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 - | think a year ago, | 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, | 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 |
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 | think it gave me everything that | needed to know to make the decision.”

SHEOO01

“Yes, | think so. | suppose- Well, she gave me a factsheet and an information sheet which was
about three pages long, which | read. Then she had a chat to me about it in the surgery. Yes, |
think so, | 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.”

SHEO11

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 | think that I’'ve forgot, | can then
look in the booklet and see the exercise that | have been asked to do and | can just, you know,

refresh my brain, which is very handy.” SHE001

“I think your booklet is outstanding, | do, because | 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 |

don’t think it will ever go away completely but I've got the tools here to help me.” DER00O1

“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. | wouldn’t be looking to tweak it too much.” DER0O8

“The website as well that was really useful initially to be able to make sure | was doing my

exercises correctly so yes.” SHEO16

“As time went on I’'ve gone on [the website] less. | still use the booklet quite a bit, a quick

refresher. Not the website.” SHEO16

“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 | normally give out with tennis elbow. Other than the
verbal advice | would give them or maybe a sheet of exercises that | would print off for them. So |

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, | mean the handbook was really good. The website, as well - that was really useful initially to
be able to make sure | 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, | would say the resources have

been really good.” SHEOQ16

“...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 (elSF)
system, containing all of the administrative resources, was piloted by the trial sponsor with site
principal investigators (Pls) 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 | put this, where do | 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 | 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, | can obviously do it as and when throughout the day. So

it’s really good.” SHEOO5

“I've noticed with the Squegg™ and the games | 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 | 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 | found was quite a few questions feel like they’re asking about the same thing. So
unfortunately, | can’t remember those questions, maybe what | can do is the next time | do go
through it I'll try and maybe note down some of the things | 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 | think is the
normal thing you would do in a survey anyway. | 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.”

DERO11

“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.” DEROO8

“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. Ill just
go back to my normal life. But then, | 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... | 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.” SHEO16
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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 | saw, you know, it
was one of the real strong points but that’s | 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.’®! 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.%

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



may not have captured a full range of views. Reflexivity must also be acknowledged.?®? 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.’® 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

P'" services widely across the country. Their feedback was that increasing

expansion of FC
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
gualitative 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
guestionnaire 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.”® 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.®® 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.'® 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
qguestionnaire 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.

117



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.’® 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.'® 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.2°! Given that current UK guidance*
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

192 and were

comprehensive than the advice packages provided in the four previous trials
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.?42% 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 Qutcome 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.? 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

Appendices pertaining to Chapter 3: Development of the OPTimisE Intervention
Appendix 3.1: Email invitation to participate in the OPTimisE intervention development NGT meetings.

Subject: Tennis Elbow Research

Dear 5ir / Madam,

I am writing to invite you to take part in an online discussion group as part of a research project on
Tennis Elbow. The project aims to develop an optimised physiotherapy treatment package for

patients with Tennis Elbow for use in the NHS. As part of this | hope to ask the opinions of patients,

senior NHS physiotherapists with a special interest in Tennis Elbow and NHS MSK outpatient
physiotherapy managers in order to reach a consensus on the content of the treatment package.

You would be required to read a summary of the best available evidence for different treatments for

Tennis Elbow and give your thoughts prior to joining at least two video-conferences of
approximately 15 people. Each of these video-conference meetings will last around 2 hours. You
will have the opportunity to discuss the options and give your opinions by an anonymous vote.
There may be a need for further workshops depending on how long the process takes.

Workshops will be conducted in normal office hours so you can claim back costs for your time.

I have attached a copy of the Participant Information Sheet and a Consent Form for you to sign and
return by email if you wish to participate. It is possible to sign this electronically using pdf editing

software such as the free version of Acrobat Reader DC. Alternatively, you can return a photograph

of a signed paper copy by email.

This research is funded by the Mational Institute for Health Research and the Chartered Society of
Physiotherapy Charitable Trust. Ethical approval has been given by Keele University’'s Faculty of
Medicine and Health Sciences Research Ethics Committee (reference: MH-200145).

If you have any further queries please contact me by email.
Yours sincerely,

Marcus Bateman.

Marcus Bateman BSc{Hons) MSc IP MCSP
Upper Limb Consultant Physiotherapist
NIHR & CSP Doctoral Fellow
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Appendix 3.2: OPTimisE NGT participant information sheet
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Optimising Physiotherapy for Tennis Elbow:

Intervention Development using a Nominal Group Technique Consensus Exercise

PARTICIPANT INFORMATION SHEET

What is the purpose of this project?

The aim of this project is to agree which treatments, and the key details of those treatments, should

be included in an optimised NHS physiotherapy treatment package for people with Tennis Elbow.
Why is the project being done?

There are currently a wide range of treatments that are offered by physiotherapists treating patients
with Tennis Elbow and some have been shown to be more effective than others. By establishing
what the optimal treatment package should be, patients can be given the most effective treatments
in future. The first stage of the project is to reach consensus on what this new optimised treatment

package should contain.
Why do you want me to take part?

We need a balance of views to make sure that the new treatment package is suitable for use in the

NHS and acceptable to both patients and physiotherapists. We therefore need a mix of:

e Patients representatives who have had physiotherapy treatment for Tennis Elbow
e Senior NHS physiotherapists with a special interest in Tennis Elbow

e NHS physiotherapy managers
The only other requirements are that you are able to understand written and spoken English.
Do | need any special equipment?

The workshops will be run as an online video-conference using Microsoft Teams. If you haven’t used

this before, it is similar to other video-conferencing platforms like Zoom, Skype or Google Meet.

You will need access to a computer with a webcam and microphone. You will also need a broadband
internet connection. Due to the small screen size using a smartphone is not recommended. If you
have any concerns regarding the technology, a test session can be arranged prior to the workshops

to make sure you can connect successfully.

IRAS Number: 290963 NGT Participant Information Sheet v1.5.
1/12/2020
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Do | have to take part?

Taking part is entirely voluntary. If you agree to take part you will need to sign a consent form to say
that you understand what the project involves and what your commitments are. You have the right
to change your mind at any stage and withdraw from the project without giving a reason. Any
information or opinions you provide up until the point you withdraw will still be used but

anonymised.
What will happen to me if | take part?

You will first be asked to complete a short online questionnaire about yourself. This is anonymous
and includes general questions such as your age, sex and whether you are a manager,

physiotherapist, or patient representative.

You will then be invited to join two online workshops of around 15 participants. The workshops
should last about two hours each. Two weeks before the first workshop you will be sent some
information by email to read about the scientific evidence for the different physiotherapy
treatments available. It is important that you read this thoroughly and then reply with your
thoughts on which treatments should be included in an optimised treatment package. The
workshops will begin with an overview of the process. During the workshop everyone’s ideas will be
presented by the research team and there will be discussions and anonymous voting to decide which
treatments will be included. Once the treatments have been agreed a second workshop will be used
to agree the finer details of those treatments. You will be sent a more detailed summary of the
evidence for those treatments prior to the second workshop. It is important that you read this
thoroughly and then reply with your thoughts on which specific details should be included the final
optimised treatment package. Similar to the first workshop everyone’s ideas will be presented by
the research team and there will be discussions and anonymous voting to decide which treatment
details will be included. Further workshop(s) may be required if the work cannot be completed in

the allotted time.

What are the possible benefits of taking part?

Although you may not experience any direct, personal benefit through taking part, you will be able
to contribute to research for Tennis Elbow and hopefully improve future treatments for people with

the condition.

IRAS Number: 290963 NGT Participant Information Sheet v1.5.
1/12/2020
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What are the possible disadvantages of taking part?
There should not be any disadvantages of taking part except for giving up some of your time.
Will I be reimbursed for my time?

NHS staff can claim back salary costs and patient representatives can claim £20 per hour as a
reimbursement of time. You will be provided with a form by email to enable you to claim for these
expenses.

Will my information be kept confidential?

Your personal information, such as your email address, will remain confidential and will not be
shared with any third parties. The online workshops will be video recorded and stored on secure
servers at Keele University. The video recordings will be used by the research team to refer back to
when writing up the results and will be deleted after the results are published. The video recordings
will not be shared outside of the research team or data archive. Your name and face will be visible
to the other participants during the workshops. Participants will be advised not to discuss the
workshop content with others outside of the workshops. Any contributions that you make will be

anonymised if being used in the final results report.
What happens after the workshop(s)?

The research team will use the results of the workshop to specify a detailed physiotherapy
treatment package for people with Tennis Elbow. The new optimised NHS physiotherapy treatment
package will then be used to treat patients with Tennis Elbow in a research trial and compared to
patients receiving current usual physiotherapy treatment. The results will be published in a scientific

journal and presented at medical conferences.
Who has reviewed this research?

This study has been approved by Keele University’s Faculty of Medicine and Health Sciences
Research Ethics Committee (reference: MH-200145).

Sponsorship and funding:

This research is sponsored by Keele University (reference RG-0319-20) and funded by the National
Institute for Health Research and the Chartered Society of Physiotherapy Charitable Trust.

IRAS Number: 290963 NGT Participant Information Sheet v1.5.
1/12/2020
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How will we use information about you?
We will need to use information from you for this research project.

This information will include your name and email address. People will use this information to do
the research or to check your records to make sure that the research is being done properly.

We will keep all information about you safe and secure.

Once we have finished the study, we will keep some of the data so we can check the results. We will
write our reports in a way that no-one can work out that you took part in the study.

What are your choices about how your information is used?

e You can stop being part of the study at any time, without giving a reason, but we will keep
information about you that we already have.

¢ We need to manage your records in specific ways for the research to be reliable. This means
that we won'’t be able to let you see or change the data we hold about you.

Where can you find out more about how your information is used?
You can find out more about how we use your information

e at www.hra.nhs.uk/information-about-patients/

e our leaflet available from www.hra.nhs.uk/patientdataandresearch

e by asking the research team (e-mail: m.bateman@keele.ac.uk)

e by sending an email to research.governance@keele.ac.uk

e by ringing Marcus Bateman on 01332 789697

IRAS Number: 290963 NGT Participant Information Sheet v1.5.
1/12/2020
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Appendix 3.3: OPTimisE NGT consent form

1. I confirm that | have read and understand the NGT Participant Information
Sheet (version 1.5, date 1/12/2020).

2. lunderstand that my participation is voluntary and that | am free to
withdraw at any time, without giving any reason. | understand that if | do
withdraw, my contribution up until the point of withdrawal will still be used.

3. lunderstand that my participation in this study involves reading summary
documents, contribution of ideas and two or more online consensus
workshop(s).

4. | consent to be video-recorded.

5. lam aware that | can claim reimbursement of costs for my time.

6. |am aware that any information and opinions | provide will remain
confidential and that if used in any publications or reports that arise from
this research will be anonymised.

7. |agree to participate in this study.

SIBNATUIE e s e st e st st e s s e s

Optimising Physiotherapy for Tennis Elbow:

Intervention Development using a Nominal Group Technigue Consensus Exercise

CONSENT FORM

Please initial:

Name of participantPriit) s S s ssetss

Date

One copy to be kept by the participant. One copy to be returned to the research team.

IRAS Number: 290963

NGT Consent Form v1.4 1/12/2020
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Appendix 3.4: Ethical approval for the OPTimisE intervention development NGT

Keele University FMHS Faculty Research Ethics CommitteeK e e l e
health.ethics@keele.ac.uk
UNIVERSITY

01 Oct 2020

Dear Marcus,

Optimising Physiotherapy for Tennis Elbow: Protocol for Intervention

Project Title: Development using a Nominal Group Technique Consensus Exercise
REC Project MH-200145

Reference:

Type of . o

Application Main application

Keele University’s Faculty of Medicine and Health Sciences Research Ethics Committee
(FMHS FREC) reviewed the above project application.

Favourable Ethical opinion

The members of the Committee gave a favourable ethical opinion of the above research on
the basis described in the application form, protocol and supporting documentation, subject
to the conditions specified below.

Conditions of the favourable opinion
The favourable opinion is subject to the following conditions being met prior to the start of

the project.

1. | All relevant NHS approvals should be secured prior to beginning the project.

Participants should be informed as to when videos will be deleted/how long they will
be stored in Appendix 2 Participant info.

The Ethics Application Form should explicitly declare that the recordings are Video
files from Google Meet.

Reporting requirements
The University’s standard operating procedures give detailed guidance on reporting
requirements for studies with a favourable opinion including:
e Notifying substantial amendments
e Notifying issues which may have an impact upon ethical opinion of the study
e Progress reports
e Notifying the end of the study

Approved documents
The documents reviewed and approved are:

UREC-QCD-16-SOP-08-V2.0-27JUN2019 Page 10of 2

142



Document

Version

Date

NGT Protocol

1.3

18 Aug 2020

Appendices 1-7

18 Aug 2020

Yours sincerely,
G-

Dr Gary Moss
Chair

UREC-QCD-16-SOP-08-V2.0-27JUN2019

Page 2 of 2
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Appendix 3.5: HRA approval for the OPTimisE intervention development NGT

Ymchwil lechyd m
a Gofal Cymru

Health and Care Health Research
Research Wales Authority

Dr Jonathan Hill
School of Medicine Email: approvals@hra.nhs.uk

David Weatherall Building
Keele University
ST5 5BG

04 December 2020

Dear Dr Hill
HRA and Health and Care
Research Wales (HCRW)
Approval Letter
Study title: Optimising Physiotherapy for Tennis Elbow: Protocol
for Intervention Development using a Nominal Group
Technique Consensus Exercise.
IRAS project ID: 290963
Protocol number: RG-0319-20
REC reference: 20/HRA/5848
Sponsor Keele University

| am pleased to confirm that HRA and Health and Care Research Wales (HCRW) Approval
has been given for the above referenced study, on the basis described in the application form,
protocol, supporting documentation and any clarifications received. You should not expect to
receive anything further relating to this application.

Please now work with participating NHS organisations to confirm capacity and capability, in
line with the instructions provided in the “Information to support study set up” section towards
the end of this letter.

How should | work with participating NHS/HSC organisations in Northern Ireland and
Scotland?

HRA and HCRW Approval does not apply to NHS/HSC organisations within Northern Ireland
and Scotland.

If you indicated in your IRAS form that you do have participating organisations in either of
these devolved administrations, the final document set and the study wide governance report
(including this letter) have been sent to the coordinating centre of each participating nation.
The relevant national coordinating function/s will contact you as appropriate.
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Please see IRAS Help for information on working with NHS/HSC organisations in Northern
Ireland and Scotland.

How should | work with participating non-NHS organisations?
HRA and HCRW Approval does not apply to non-NHS organisations. You should work with

your non-NHS organisations to obtain local agreement in accordance with their procedures.

What are my notification responsibilities during the study?

The “After HRA Approval — quidance for sponsors and investigators” document on the HRA
website gives detailed guidance on reporting expectations for studies with HRA and HCRW
Approval, including:

o Registration of Research

¢ Notifying amendments

¢ Notifying the end of the study
The HRA website also provides guidance on these topics and is updated in the light of
changes in reporting expectations or procedures.

Who should | contact for further information?
Please do not hesitate to contact me for assistance with this application. My contact details
are below.

Your IRAS project ID is 290963. Please quote this on all correspondence.
Yours sincerely,
Rebecca Evans

Approval Specialist

Email: approvals@hra.nhs.uk

Copy to: Dr Tracy Nevatte
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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

Literature Review of Physiotherapy Interventions for Lateral Elbow
Tendinopathy

Initial Management Strategies

The NICE Clinical Knowledge Summary® suggests that initial management should recommend 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.

Evidence for simple advice

Similar advice has been used as part of a wait-and-see control arm in four trials, along with simple
reassurance that for the majority the symptoms of LET will settle over time.?> In all four, patients in
the wait-and-see group improved with short-term patient-rated successful treatment ranging from
26.3% to 32% and longer-term success at one year ranging from 83% 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.

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.®’

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.® 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.”® Systematic reviews of the musculoskeletal literature, whilst not specific
to LET, show 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.!®!? |tis 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.>**'* Applying such methods, in
addition to the basic advice given in the LET trials previously mentioned, may further improve
outcomes.

Sport-related advice

In racquet-sports players, it has been hypothesised that changing grip size on the racquet may help
to reduce symptoms by altering the grip force required to hold it, but a laboratory study found no
difference in muscle activity with different grip sizes.’® Racquet string tension has though been
found to relate to changes in force transmission across the elbow during backhand tennis
groundstrokes, with higher string tension resulting in higher force.’® Similarly, a tighter grip on the
racquet combined with below-centre strikes on the racquet face result in higher eccentric wrist
extension torque.’” Whilst these two studies were performed in laboratory experimental conditions,
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the biomechanical findings could be transferrable to real-world sport with advice to de-tension
strings, grip the racquet less firmly and seek coaching to improve ball-strike technique.

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.’® The evidence for oral NSIADs was conflicting. No
trials have specifically investigated the use of paracetamol or opioid medication though it stands to
reason that these may offer short-term symptomatic pain relief only rather than affecting the overall
course of the condition, as found with other musculoskeletal disorders, such as back pain and
shoulder pain.?°

Evidence for use of physiotherapy interventions
In this section the evidence for these treatments will be analysed and discussed:

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.* 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. MWM combines
manual therapy with active exercise, typically a lateral glide to the elbow whilst the patient performs
an isometric gripping exercise.”! 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.?®

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

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 studies 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).>*>?* 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.?*?* Grip
strength would not be possible as only one study would remain.?*

Reviewing the remaining evidence descriptively, Cyriax manual therapy is 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.?® The same study 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.? Similarly, Viswas et al*’ compared Cyriax
manual therapy against the same exercise intervention designed by Stasinopolous?® and found
similar results in favour of exercise. In contrast, Nagrale et al?° found Cyriax manual therapy to be
superior to a combination diclofenac gel phonophoresis and Stasinopoulos exercises at eight weeks.
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Two studies have investigated the immediate effect of MWM on pain free grip strength (PFGS) and
pressure-pain threshold (PPT) after a single treatment session.??° 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 significant
immediate improvements in PFGS 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 al?%, 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 at high risk of bias. Kim et al*® also concluded that the
addition of MWM improved outcome immediately after 10 days of treatment but with just 10
patients the study was under-powered. Afzal et al* 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 al*! investigated the mechanism by which
MWM might have an effect. Twenty-four patients were randomised into 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.*** Both found short-term benefit in favour of wrist
mobilisation at three weeks but Struijs et al*® 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.3*3’
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.?’ Fernandez-Cervaro et al conducted
two studies where cervical manipulation was firstly compared with a sham technique and secondly
compared with thoracic manipulation.®*3¢ Both reported immediate improvement in PPT but
conflicting results for PFGS. The retrospective study by Cleland et al** 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.

Orthoses and Taping

Orthoses

Orthoses for LET are widely available for general public sale and are also provided via the UK NHS on
the recommendation of clinicians.?® 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
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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.** 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.** 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.*

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.* Two studies have compared the use of counter-force bracing to wrist
immobilisation, with different conclusions drawn: Akkurt et al** found no difference between the
different types of splint up to six weeks follow-up of 82 patients whereas Garg et al** 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 regardless of which
orthosis was used. Van De Streek et al*®* 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 al*® 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.?’ 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 LET*® so the differences
between groups may not be due to orthotic use alone.

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.**° It is not
commonly used in UK practice.®® Studies of the use of K-tape to treat LET are of low quality and of
small sample size.****%> Cho et al*® 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.****** The
exception is a study by Giray et al*® but with only 10 patients per group the result may have been
due to chance.
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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.®® Similarly to K-tape it is purported to reduce mechanical load on the wrist
extensor tendons.*® A recent systematic review identified four studies of diamond taping each only
measuring the immediate effect after application or up to 30 minutes afterwards.®” 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.

Acupuncture

Acupuncture is used by some physiotherapists in the UK as a second-line treatment for LET.3® 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).>®*® The purpose is to induce a pain-relieving effect on the
nervous system although the evidence for this effect has not been firmly established.*®

The evidence for the use of acupuncture in the treatment of LET is of low or very low quality based
upon several systematic reviews.*®%¢? Of the included studies, 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: Fink®® and Irnich® 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 Haker® needles were still inserted at acupuncture sites but only superficially
rather than to the recommended depth, and were not stimulated. In the fourth study, Molsberger®®
used a sham control method where pressure was 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.®® Few studies measure the
impact on disability and function, just focussing on pain severity.®* Fink®® and Haker® 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.

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.®”’! Electrotherapy is still used in the management of LET in the forms of laser, ultrasound
and shockwave therapy (SWT).3872
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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.” The reaction is dose-
dependent with collagen production at lower doses and anti-inflammatory effects at higher doses.”?
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.” 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.%7757¢ These different wavelengths penetrate human soft tissues differently with 904nm
having the deepest effect.”” The use of laser was popular in the 1990s but has since declined in both
usage and availability.”® Recent studies of UK practice showed that it was now scarcely used in the
treatment of patients with LET.3®7?

A systematic review of the effectiveness of LLLT in the treatment of LET published in 2008, Bjordal et
al”® concluded that it offered favourable short-term improvements in both pain and function when
compared to placebo. In a previous review, Bisset et al”® 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 al”® 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.®

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.®%6%7*81 Smidt et al®! in a
systematic review published in 2003 pooled data from two studies to conclude that ultrasound was
effective for pain relief in the medium-term up to 13 weeks but the studies were low-powered.
Indeed, considered separately these two studies show conflicting results: Binder et al®
demonstrated significant benefit from ultrasound over placebo whereas Lundeberg et al® found no
difference. A subsequent study of similar methodology comparing ultrasound against placebo also
found no difference in outcome.®® Subsequent reviews in 2014 and 2015 have concluded that
ultrasound is no more effective than placebo in the short-term.”® However, Dingemanse et al’*
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 just one study that could not be
replicated.

Shockwave therapy

Shockwave therapy provides energy to the tissues via pulsed acoustic waves, but the mechanism of
any therapeutic effect is unclear.”” 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.®* 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.”’® 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.
Despite this, it continues to be used in UK practice for the treatment of LET by 11% of respondents
to a recent nationwide survey.3®

84
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Exercise therapy

Exercise is the mainstay of modern physiotherapy treatment of LET in the UK.>37? A limitation of the
evidence regarding exercise is the heterogeneity of exercise type, treatment duration and dosage
used in clinical trials.®> Many trials have used bespoke exercise programmes but there are four
specific exercise protocols have been studied multiple times:

The Pienimaki protocol

The Pienimaki protocol was first described in 1996 in a trial of exercise versus ultrasound therapy.®
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 significantly more effective than ultrasound
immediately after eight weeks of treatment.

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.* The
multimodal package gave the highest chance of recovery at six months compared to corticosteroid
injection or wait-and-see.

It was also used by Tonks et al®’ in a low-powered randomised controlled trial (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.

The Stasinopoulos protocol

Stasinopoulos et al?®? 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 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.?%252788°1 |t has been compared to the
Pienimaki protocol and found to give greater benefit in terms of pain relief and function at 12 and
24-week follow-up.?® 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 studies have compared the Stasinopoulos protocol to Cyriax manual therapy.?®?*?’ The two
studies that used the protocol as a stand-alone treatment found it to be superior to Cyriax manual
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therapy?®?” but Nagrale et al?® combined it with diclofenac gel phonophoresis and found it to be less
effective.

Manias et al® investigated whether the addition of ice massage to the exercise protocol was more
effective than the exercises alone and found no difference in outcome. Both Sethi et al*® and
Mostafaee et al®? added shoulder strengthening exercises to find that these further improved
outcomes when compared to the Stasinopoulos protocol alone. Likewise, the addition of concentric
and isometric strengthening exercises resulted in superior short-term results when compared to the

original protocol.**

The Solveborn protocol

The Solveborn protocol*’ 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 alarge trial of 185 patients, the exercise protocol was compared with the use of a
counterforce brace. Both groups improved but the exercise group had significantly better outcomes
at all time points up to and beyond a year follow-up.

The protocol was used in three other trials.®*** Nilsson et al®* 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 that may invalidate the results. Haahr et
al®® 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 al®® compared the Solveborn protocol to a combination of stretching and progressive
eccentric loading. The same stretching dose was used but the isometric exercises used in the
Solveborn protocol were substituted with three sets of five repetitions of pain-free eccentric loading
exercises using a weight. Each repetition was 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. Improvements were seen in
both groups but the eccentric exercise group gained significantly improved grip strength at six
months compared to the Solveborn protocol group.

The Vicenzino protocol

The Vicenzino protocol®® has been used in three large RCTs totalling 483 patients.??>%’ 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 weeks*?? and in one trial four times over four weeks.?” Significant improvements were seen
between four and 26 weeks follow-up across the trials compared to controls and economic
evaluation from the trial by Coombes et al found it to be a cost-effective treatment for LET.%®
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Isometric exercises

Isometric exercise as an initial treatment for the management of acute tendinopathy is currently en
vogue.” Two studies have investigated isometric exercises specifically for the treatment of LET.>*®
Park et al'® 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. Significant improvements were seen in the first four weeks in the early
exercise group. Vuvan et al° 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 improved significantly in 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 al®* compared their own protocol of eccentric and stretching exercises to the

addition of concentric exercises and both concentric and isometric exercises. 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 taken with caution.

Eccentric exercises

The most commonly studied form of exercise for LET is eccentric exercise.®* A 2020 systematic
review by Chen et al’® 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 al'®> compared a multimodal approach with and without eccentric exercise
using a Theraband Flexbar device. It was a small study of 21 patients but the addition of eccentric
exercises significantly improved outcomes after six weeks of treatment. The same technique was
used by Tiwari'® and compared to concentric and eccentric exercises using a weight, performed
daily. After the three weeks of treatment outcomes significantly favoured 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.

In contrast, Martinez-Silvestrini et al*® compared stretching against stretching with the addition of
either concentric or eccentric exercises. 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 al'% treated 42 patients using a counterforce brace with and 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 outcomes.

A higher quality study by Crosier et al’® 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.
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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. Significantly improved
results were seen in the eccentric exercise group at the end of treatment but the practicality of an
intervention requiring high levels of patient attendance must be questioned.

Other exercise protocols

Peterson et al® used a similar method to Soderberg et al’®® teaching patients to exercise at home
using a bucket filled with water in a trial 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
significantly better outcomes than wait-and-see at three-month follow-up. The same authors then
performed a second study of 120 patients splitting the protocol into eccentric exercise only versus
concentric exercise only.’” The eccentric exercise group achieved a faster and greater improvement
in pain.

Selvanetti et al'® used a home exercise combination of contract/relax stretching and eccentric
loading of the wrist extensors in a trial 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, significantly greater than controls.

Barratt et al'® 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. 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.°

Exercise dosing

Raman et al® 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
al'® 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 eccentric exercises at least once per day, in
three sets of 10-15 repetitions, for a minimum period of six weeks.

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.!*!
The review does not contain any trials related to LET but six of the nine included trials related to
tendinopathy so the findings may be transferrable. Pain-related fear can lead to central sensitisation
of the nervous system resulting in higher perceived pain levels, so an exercise approach that
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focusses on avoiding pain may exacerbate this response.’*? 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.’**> Methods of addressing central sensitisation
and pain-related fear have been proposed for clinical practice and can be applied to exercise
interventions for LET.}#!!* 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.?6-282%
91

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 involving pain-
provoking exercise there is justification to encourage exercise into low levels of pain if supported by
appropriate patient education.

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.'** Despite this, a survey conducted in 2011 still showed that 48% of UK
specialist clinicians used CSl as a primary treatment.?*® Whilst this number had declined in a similar
UK survey conducted in 2017, 36% of respondents still used CSl as a first or second-line treatment.3®
The controversy stems from the conclusions of several large randomised controlled trials that
showed worse outcomes at one year follow-up compared to patients treated without CSI.%%%2
Numerous studies consistently showed a significant reduction in pain up to six weeks following CSI
with a large effect size.'*” 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 al'’® found that the symptoms of 34.7% of patients had
already returned 12 weeks after CSI. Bisset et al> 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
CSl group had a 72% recurrence rate at 12 months compared to just 8% with physiotherapy and 9%
with wait-and-see. Coombes et al*?> 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
CSl was not a cost-effective treatment for LET.*® Smidt et al* 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 wait-and-see. Of the large randomised controlled
studies of CSI for LET, it is only Hay et al'*® and Olaussen et al?® that did not show a detrimental
effect at one year follow-up. Hay et al*® compared CSI to naproxen tablets or placebo vitamin C
tablets. Olaussen et al*®> compared CSI plus multimodal physiotherapy with a placebo injection plus
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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.

Multimodal physiotherapy

Many studies use a combination of treatments as part of a multimodal package of physiotherapy
treatment. In particular, there are five large randomised trials 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.24?%2397 Three of these trials used the same multimodal approach proposed
by Vicenzino in 2003.%22%97 patjents 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 trials>?? and four times over four weeks in one trial.’” 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, Coombes et al*
found multimodal physiotherapy superior to wait-and-see at 26 weeks and Yelland et al®’ superior to
prolotherapy at 12 weeks. All three studies found that by 12 months the difference between control
or prolotherapy was no-longer significant due to the fact that LET symptoms tend to improve in the
majority of patients over time. Bisset et al?, though, performed an area under the curve analysis to
evaluate that, compared to CSl 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 al?®* compared multimodal physiotherapy with CSl 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 al* compared multimodal physiotherapy against CSl and a control group of wait-and-see.
The multimodal approach consisted of ultrasound, deep transverse friction massage and the
Pienimaki exercise programme of stretching and progressive strengthening for six weeks.?® 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.

159



Summary

A wide range of treatment techniques have been investigated for LET. There is low or very low-
quality evidence to suggest that manual therapy, laser, acupuncture, diamond taping and orthotics
may give a short-term beneficial effect but the practicalities of using such interventions in a publicly-
funded health service are questionable. There are uncertainties regarding the value of treatments
that require numerous patient attendances, such as manual therapy, laser, taping or acupuncture.
Exercise is supported by a greater evidence base but questions remain as to the optimum exercise
choice and exercise dose. Stretching and eccentric exercise show beneficial effects but with the
potential for further improvement with the addition of isometric and concentric exercises. Modern
understanding of pain theory would suggest that exercise into mild pain might also improve
outcomes. 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.

Given the current lack of a consistent treatment approach provided in the UK and lack of certainty
from the evidence base to guide clinicians, it is necessary to ascertain from clinical, managerial and
patient stakeholders which are the most practical treatments for use in UK NHS practice as part of
an optimised physiotherapy treatment package.

References:

1; National Institute for Health and Care Excellence. Clinical Knowledge Summaries: Tennis
Elbow. https://cks.nice.org.uk/topics/tennis-elbow/management/management/. Accessed
16th September 2020.

2. Bisset L, Beller E, Jull G, Brooks P, Darnell R, Vicenzino B. Mobilisation with movement and

exercise, corticosteroid injection, or wait and see for tennis elbow: randomised trial. BMJ.
2006;333(7575):939.

3. Peterson M, Butler S, Eriksson M, Svardsudd K. A randomized controlled trial of exercise
versus wait-list in chronic tennis elbow (lateral epicondylosis). Ups J Med Sci.
2011;116(4):269-279.

4, Smidt N, van der Windt DAWM, Assendelft WJJ, Devillé WM, Korthals-de Bos IBC, Bouter
LM. Corticosteroid injections, physiotherapy, or a wait-and-see policy for lateral
epicondylitis: a randomised controlled trial. The Lancet. 2002;359(9307):657-662.

5. Vuvan V, Vicenzino B, Mellor R, Heales LJ, Coombes BK. Unsupervised Isometric Exercise
versus Wait-and-See for Lateral Elbow Tendinopathy. Med Sci Sports Exerc. 2020;52(2):287-
295.

6. Shiri R, Viikari-Juntura E, Varonen H, Heliovaara M. Prevalence and determinants of lateral
and medial epicondylitis: a population study. Am J Epidemiol. 2006;164(11):1065-1074.

7. Titchener AG, Fakis A, Tambe AA, Smith C, Hubbard RB, Clark DI. Risk factors in lateral

epicondylitis (tennis elbow): a case-control study. Journal of Hand Surgery (European
Volume). 2012;38(2):159-164.

8. Naylor C, Imison C, Addicott R, et al. Transforming our healthcare system - Ten priorities for
commissioners. London: The Kings Fund; 2015.

160



10.

11.

12.

13.

14.

15.

16.

17:

18.

19;

20.

21.

22.

23.

24.

25.

Johnston V, Jull G, Sheppard DM, Ellis N. Applying principles of self-management to facilitate
workers to return to or remain at work with a chronic musculoskeletal condition. Man Ther.
2013;18(4):274-280.

Babatunde OO, Jordan JL, Van Der Windt DA, Hill JC, Foster NE, Protheroe J. Effective
treatment options for musculoskeletal pain in primary care: A systematic overview of
current evidence. PLoS One. 2017;12(6):e0178621.

Carnes D, Homer KE, Miles CL, et al. Effective Delivery Styles and Content for Self-
management Interventions for Chronic Musculoskeletal Pain: A Systematic Literature
Review. The Clinical Journal of Pain. 2012;28(4).

Miles CL, Pincus T, Carnes D, et al. Can we identify how programmes aimed at promoting
self-management in musculoskeletal pain work and who benefits? A systematic review of
sub-group analysis within RCTs. EurJ Pain. 2011;15(8):775 e771-711.

Dineen-Griffin S, Garcia-Cardenas V, Williams K, Benrimoj SI. Helping patients help
themselves: A systematic review of self-management support strategies in primary health
care practice. PLoS One. 2019;14(8):e0220116.

Hutting N, Johnston V, Staal JB, Heerkens YF. Promoting the Use of Self-management
Strategies for People With Persistent Musculoskeletal Disorders: The Role of Physical
Therapists. J Orthop Sports Phys Ther. 2019;49(4):212-215.

Hatch GF, 3rd, Pink MM, Mohr KJ, Sethi PM, Jobe FW. The effect of tennis racket grip size on
forearm muscle firing patterns. Am J Sports Med. 2006;34(12):1977-1983.

Mohandhas BR, Makaram N, Drew TS, Wang W, Arnold GP, Abboud RJ. Racquet string
tension directly affects force experienced at the elbow: implications for the development of
lateral epicondylitis in tennis players. Shoulder & Elbow. 2016;8(3):184-191.

King MA, Kentel BB, Mitchell SR. The effects of ball impact location and grip tightness on the
arm, racquet and ball for one-handed tennis backhand groundstrokes. J Biomech.
2012;45(6):1048-1052.

Pattanittum P, Turner T, Green S, Buchbinder R. Non-steroidal anti-inflammatory drugs
(NSAIDs) for treating lateral elbow pain in adults. The Cochrane database of systematic
reviews. 2013(5):CD003686.

Lucado AM, Dale RB, Vincent J, Day JM. Do joint mobilizations assist in the recovery of lateral
elbow tendinopathy? A systematic review and meta-analysis. J Hand Ther. 2019;32(2):262-
276 e261.

Nagrale AV, Herd CR, Ganvir S, Ramteke G. Cyriax physiotherapy versus phonophoresis with
supervised exercise in subjects with lateral epicondylalgia: a randomized clinical trial. J Man
Manip Ther. 2009;17(3):171-178.

Vicenzino B, Paungmali A, Buratowski S, Wright A. Specific manipulative therapy treatment
for chronic lateral epicondylalgia produces uniquely characteristic hypoalgesia. Man Ther.
2001;6(4):205-212.

Coombes BK, Bisset L, Brooks P, Khan A, Vicenzino B. Effect of corticosteroid injection,
physiotherapy, or both on clinical outcomes in patients with unilateral lateral epicondylalgia:
A randomized controlled trial. JAMA. 2013;309(5):461-469.

Olaussen M, Holmedal O, Mdala |, Brage S, Lindbaek M. Corticosteroid or placebo injection
combined with deep transverse friction massage, Mills manipulation, stretching and
eccentric exercise for acute lateral epicondylitis: a randomised, controlled trial. BMC
Musculoskelet Disord. 2015;16(1):122.

Amro A, Diener |, Bdair WO, Hameda IM, Shalabi Al, llyyan DI. The effects of Mulligan
mobilisation with movement and taping techniques on pain, grip strength, and function in
patients with lateral epicondylitis. Hong Kong Physiotherapy Journal. 2010;28(1):19-23.

Kim U, Choi H, Moon D. Improvement of Pain and Functional Activities in Patients with
Lateral Epicondylitis of the Elbow by Mobilization with Movement: a Randomized, Placebo-
Controlled Pilot Study. Journal of Physical Therapy Science. 2012;24(9):787-790.

161



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

30.

40.

41.

42.

43.

Stasinopoulos D, Stasinopoulos |. Comparison of effects of Cyriax physiotherapy, a
supervised exercise programme and polarized polychromatic non-coherent light (Bioptron
light) for the treatment of lateral epicondylitis. Clin Rehabil. 2006;20(1):12-23.

Viswas R, Ramachandran R, Korde Anantkumar P. Comparison of effectiveness of supervised
exercise program and Cyriax physiotherapy in patients with tennis elbow (lateral
epicondylitis): a randomized clinical trial. ScientificWorldJournal. 2012;2012:939645.
Stasinopoulos D, Stasinopoulou K, Johnson MI. An exercise programme for the management
of lateral elbow tendinopathy. Br J Sports Med. 2005;39(12):944-947.

Paungmali A, O'Leary S, Souvlis T, Vicenzino B. Hypoalgesic and Sympathoexcitatory Effects
of Mobilization With Movement for Lateral Epicondylalgia. Phys Ther. 2003;83(4):374-383.
Afzal MW, Ahmad A, Waqgas MS, Ahmad U. Effectiveness of Therapeutic Ultrasound with and
without Mulligan Mobilzation in Lateral Epicondylitis. Annals of King Edward Medical
University. 2016;22(1):47.

Martinez-Cervera FV, Olteanu TE, Gil-Martinez A, Diaz-Pulido B, Ferrer-Pena R. Influence of
expectations plus mobilization with movement in patient with lateral epicondylalgia: a pilot
randomized controlled trial. J Exerc Rehabil. 2017;13(1):101-109.

Joshi S, Metgud S, Ebnezer C. Comparing the effects of manipulation of wrist and ultrasound,
friction massage and exercises on lateral epicondylitis: a randomized clinical study. Indian
Journal of Physiotherapy and Occupational Therapy. 2013;7(3):205.

Struijs PAA, Damen P-J, Bakker EWP, Blankevoort L, Assendelft WJJ, van Dijk CN.
Manipulation of the Wrist for Management of Lateral Epicondylitis: A Randomized Pilot
Study. Phys Ther. 2003;83(7):608-616.

Cleland JA, Whitman JM, Fritz JM. Effectiveness of manual physical therapy to the cervical
spine in the management of lateral epicondylalgia: a retrospective analysis. J Orthop Sports
Phys Ther. 2004;34(11):713-722; discussion 722-714.

Fernandez-Carnero J, Cleland JA, Arbizu RL. Examination of motor and hypoalgesic effects of
cervical vs thoracic spine manipulation in patients with lateral epicondylalgia: a clinical trial. J
Manipulative Physiol Ther. 2011;34(7):432-440.

Fernandez-Carnero J, Fernandez-de-las-Penas C, Cleland JA. Immediate hypoalgesic and
motor effects after a single cervical spine manipulation in subjects with lateral
epicondylalgia. J Manipulative Physiol Ther. 2008;31(9):675-681.

Vicenzino B, Collins D, Wright A. The initial effects of a cervical spine manipulative
physiotherapy treatment on the pain and dysfunction of lateral epicondylalgia. Pain.
1996;68(1):69-74.

Bateman M, Titchener AG, Clark DI, Tambe AA. Management of tennis elbow: a survey of UK
clinical practice. Shoulder Elbow. 2019;11(3):233-238.

Meyer NJ, Pennington W, Haines B, Daley R. The effect of the forearm support band on
forces at the origin of the extensor carpi radialis brevis: a cadaveric study and review of
literature. J Hand Ther. 2002;15(2):179-184.

Kroslak M, Pirapakaran K, Murrell GAC. Counterforce bracing of lateral epicondylitis: a
prospective, randomized, double-blinded, placebo-controlled clinical trial. J Shoulder Elbow
Surg. 2019;28(2):288-295.

Barati H, Zarezadeh A, MacDermid JC, Sadeghi-Demneh E. The immediate sensorimotor
effects of elbow orthoses in patients with lateral elbow tendinopathy: a prospective
crossover study. J Shoulder Elbow Surg. 2019;28(1):e10-e17.

Kachanathu SJ, Alenazi AM, Hafez AR, Algarni AD, Alsubiheen AM. Comparison of the effects
of short-duration wrist joint splinting combined with physical therapy and physical therapy
alone on the management of patients with lateral epicondylitis. Eur J Phys Rehabil Med.
2019;55(4):488-493.

Akkurt HE, Kocabas H, Yilmaz H, et al. Comparison of an epicondylitis bandage with a wrist
orthosis in patients with lateral epicondylitis. Prosthet Orthot Int. 2018;42(6):599-605.

162



44,

45.

46.

47.

48.

49.

50.

51.

52,

53;

54.

55.

56.

57.

58.

59.

60.
61.

Garg R, Adamson GJ, Dawson PA, Shankwiler JA, Pink MM. A prospective randomized study
comparing a forearm strap brace versus a wrist splint for the treatment of lateral
epicondylitis. J Shoulder Elbow Surg. 2010;19(4):508-512.

Van De Streek MD, Van Der Schans CP, De Greef MH, Postema K. The effect of a
forearm/hand splint compared with an elbow band as a treatment for lateral epicondylitis.
Prosthet Orthot Int. 2004;28(2):183-189.

Nishizuka T, lwatsuki K, Kurimoto S, Yamamoto M, Hirata H. Efficacy of a forearm band in
addition to exercises compared with exercises alone for lateral epicondylitis: A multicenter,
randomized, controlled trial. J Orthop Sci. 2017;22(2):289-294.

Solveborn SA. Radial epicondylalgia ('tennis elbow'): treatment with stretching or forearm
band. A prospective study with long-term follow-up including range-of-motion
measurements. Scand J Med Sci Sports. 1997;7(4):229-237.

Coombes BK, Bisset L, Vicenzino B. Management of Lateral Elbow Tendinopathy: One Size
Does Not Fit All. J Orthop Sports Phys Ther. 2015;45(11):938-949.

Wegener RL, Brown T, O’Brien L. A randomized controlled trial of comparative effectiveness
of elastic therapeutic tape, sham tape or eccentric exercises alone for lateral elbow
tendinosis. Hand Therapy. 2016;21(4):131-139.

Cho YT, Hsu WY, Lin LF, Lin YN. Kinesio taping reduces elbow pain during resisted wrist
extension in patients with chronic lateral epicondylitis: a randomized, double-blinded, cross-
over study. BMC Musculoskelet Disord. 2018;19(1):193.

Au IPH, Fan PCP, Lee WY, et al. Effects of Kinesio tape in individuals with lateral epicondylitis:

A deceptive crossover trial. Physiother Theory Pract. 2017;33(12):914-919.

Dilek B, Batmaz |, Sariyildiz MA, et al. Kinesio taping in patients with lateral epicondylitis. J
Back Musculoskelet Rehabil. 2016;29(4):853-858.

Dones VC, 3rd, Serra MAB, Kamus GOT, 3rd, et al. The effectiveness of Biomechanical Taping
Technique on visual analogue scale, static maximum handgrip strength, and Patient Rated
Tennis Elbow Evaluation of patients with lateral epicondylalgia: A cross-over study. J Bodyw
Mov Ther. 2019;23(2):405-416.

Eraslan L, Yuce D, Erbilici A, Baltaci G. Does Kinesiotaping improve pain and functionality in
patients with newly diagnosed lateral epicondylitis? Knee Surg Sports Traumatol Arthrosc.
2018;26(3):938-945.

Giray E, Karali-Bingul D, Akyuz G. The Effectiveness of Kinesiotaping, Sham Taping or
Exercises Only in Lateral Epicondylitis Treatment: A Randomized Controlled Study. PM R.
2019;11(7):681-693.

Vicenzino B, Brooksbank J, Minto J, Offord S, Paungmali A. Initial effects of elbow taping on
pain-free grip strength and pressure pain threshold. J Orthop Sports Phys Ther.
2003;33(7):400-407.

George CE, Heales LJ, Stanton R, Wintour SA, Kean CO. Sticking to the facts: A systematic
review of the effects of therapeutic tape in lateral epicondylalgia. Phys Ther Sport.
2019;40:117-127.

Gadau M, Yeung WF, Liu H, et al. Acupuncture and moxibustion for lateral elbow pain: a
systematic review of randomized controlled trials. BMC Complement Altern Med.
2014;14(1):136.

Jeon J, Bussin E, Scott A. Temporal divergence of changes in pain and pain-free grip strength
after manual acupuncture or electroacupuncture: an experimental study in people with
lateral epicondylalgia. Chin Med. 2017;12:22.

Bisset L, Coombes B, Vicenzino B. Tennis elbow. BMJ Clin Evid. 2011;2011.

Long L, Briscoe S, Cooper C, Hyde C, Crathorne L. What is the clinical effectiveness and cost-
effectiveness of conservative interventions for tendinopathy? An overview of systematic
reviews of clinical effectiveness and systematic review of economic evaluations. Health
Technol Assess. 2015;19(8):1-134.

163



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73;

74.

75.

76.

77,

78.

79.

80.

Tang H, Fan H, Chen J, et al. Acupuncture for Lateral Epicondylitis: A Systematic Review. Evid
Based Complement Alternat Med. 2015;2015:861849.

Fink M, Wolkenstein E, Luennemann M, Gutenbrunner C, Gehrke A, Karst M. Chronic
epicondylitis: effects of real and sham acupuncture treatment: a randomised controlled
patient- and examiner-blinded long-term trial. Forsch Komplementarmed Klass Naturheilkd.
2002;9(4):210-215.

Irnich D, Karg H, Behrens N, et al. Controlled Trial on Point Specificity of Acupuncture in the
Treatment of Lateral Epicondylitis (Tennis Elbow). Physikalische Medizin,
Rehabilitationsmedizin, Kurortmedizin. 2003;13(04):215-219.

Haker E, Lundeberg T. Acupuncture treatment in epicondylalgia: a comparative study of two
acupuncture techniques. Clin J Pain. 1990;6(3):221-226.

Molsberger A, Hille E. The analgesic effect of acupuncture in chronic tennis elbow pain. BrJ
Rheumatol. 1994;33(12):1162-1165.

Basford JR, Sheffield CG, Cieslak KR. Laser therapy: A randomized, controlled trial of the
effects of low intensity Nd:YAG laser irradiation on lateral epicondylitis. Arch Phys Med
Rehabil. 2000;81(11):1504-1510.

Carulli C, Tonelli F, Innocenti M, Gambardella B, Muncibi F, Innocenti M. Effectiveness of
extracorporeal shockwave therapy in three major tendon diseases. J Orthop Traumatol.
2016;17(1):15-20.

D'Vaz AP, Ostor AJ, Speed CA, et al. Pulsed low-intensity ultrasound therapy for chronic
lateral epicondylitis: a randomized controlled trial. Rheumatology (Oxford). 2006;45(5):566-
570.

Buchbinder R, Green SE, Youd JM, Assendelft WJJ, Barnsley L, Smidt N. Systematic review of
the efficacy and safety of shock wave therapy for lateral elbow pain. The Journal of
Rheumatology. 2006;33(7):1351.

Dingemanse R, Randsdorp M, Koes BW, Huisstede BM. Evidence for the effectiveness of
electrophysical modalities for treatment of medial and lateral epicondylitis: a systematic
review. Br J Sports Med. 2014;48(12):957-965.

Bateman M, Whitby E, Kacha S, Salt E. Current physiotherapy practice in the management of
tennis elbow: A service evaluation. Musculoskeletal Care. 2018;16(2):322-326.

Bjordal JM, Lopes-Martins RA, Joensen J, et al. A systematic review with procedural
assessments and meta-analysis of low level laser therapy in lateral elbow tendinopathy
(tennis elbow). BMC Musculoskelet Disord. 2008;9(1):75.

Kraushaar BS, Nirschl RP. Current Concepts Review - Tendinosis of the Elbow (Tennis Elbow).
Clinical Features and Findings of Histological, Immunohistochemical, and Electron
Microscopy Studies*. JBJS. 1999;81(2).

Haker EH, Lundeberg TC. Lateral epicondylalgia: report of noneffective midlaser treatment.
Arch Phys Med Rehabil. 1991;72(12):984-988.

Papadopoulos ES, Smith RW, Cawley M, Mani R. Low-level laser therapy does not aid the
management of tennis elbow. Clin Rehabil. 1996;10(1):9-11.

Logdberg-Andersson M, Miitzell S, Hazel A. Low Level Laser Therapy (LIIt) of Tendinitis and
Myofascial Pains a Randomized, Double-Blind, Controlled Study. Laser Therapy.
2004;14(0_Pilot_lIssue_2):0_79-70_84.

Shah SGS, Farrow A. Trends in the availability and usage of electrophysical agents in
physiotherapy practices from 1990 to 2010: a review. Phys Ther Rev. 2013;17(4):207-226.
Bisset L, Paungmali A, Vicenzino B, Beller E. A systematic review and meta-analysis of clinical
trials on physical interventions for lateral epicondylalgia. Br J Sports Med. 2005;39(7):411-
422; discussion 411-422.

Oken O, Kahraman Y, Ayhan F, Canpolat S, Yorgancioglu ZR, Oken OF. The short-term
efficacy of laser, brace, and ultrasound treatment in lateral epicondylitis: a prospective,
randomized, controlled trial. J Hand Ther. 2008;21(1):63-67; quiz 68.

164



81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99:

Smidt N, Assendelft WJ, Arola H, et al. Effectiveness of physiotherapy for lateral
epicondylitis: a systematic review. Ann Med. 2003;35(1):51-62.

Binder A, Hodge G, Greenwood AM, Hazleman BL, Page Thomas DP. Is therapeutic
ultrasound effective in treating soft tissue lesions? Br Med J (Clin Res Ed).
1985;290(6467):512-514.

Lundeberg T, Abrahamsson P, Haker E. A comparative study of continuous ultrasound,
placebo ultrasound and rest in epicondylalgia. Scand J Rehabil Med. 1988;20(3):99-101.
Bisset LM, Vicenzino B. Physiotherapy management of lateral epicondylalgia. J Physiother.
2015;61(4):174-181.

Raman J, MacDermid JC, Grewal R. Effectiveness of different methods of resistance exercises
in lateral epicondylosis--a systematic review. J Hand Ther. 2012;25(1):5-25.

Pienimaki TT, Tarvainen TK, Siira PT, Vanharanta H. Progressive Strengthening and Stretching
Exercises and Ultrasound for Chronic Lateral Epicondylitis. Physiotherapy. 1996;82(9):522-
530.

Tonks JH, Pai SK, Murali SR. Steroid injection therapy is the best conservative treatment for
lateral epicondylitis: a prospective randomised controlled trial. Int J Clin Pract.
2007;61(2):240-246.

Manias P, Stasinopoulos D. A controlled clinical pilot trial to study the effectiveness of ice as
a supplement to the exercise programme for the management of lateral elbow
tendinopathy. BrJ Sports Med. 2006;40(1):81-85.

Sethi K, Noohu MM. Scapular muscles strengthening on pain, functional outcome and
muscle activity in chronic lateral epicondylalgia. J Orthop Sci. 2018;23(5):777-782.
Stasinopoulos D, Manias P. Comparing Two Exercise Programmes for the Management of
Lateral EIbow Tendinopathy (Tennis Elbow/Lateral Epicondylitis)-A Controlled Clinical Trial.
The Open Access Journal of Science and Technology. 2013;1.

Stasinopoulos D, Stasinopoulos I. Comparison of effects of eccentric training, eccentric-
concentric training, and eccentric-concentric training combined with isometric contraction in
the treatment of lateral elbow tendinopathy. J Hand Ther. 2017;30(1):13-19.

Mostafaee N, Divandari A, Negahban H, et al. Shoulder and scapula muscle training plus
conventional physiotherapy versus conventional physiotherapy only: a randomized
controlled trial of patients with lateral elbow tendinopathy. Physiother Theory Pract. 2020:1-
12.

Haahr JP, Andersen JH. Prognostic factors in lateral epicondylitis: a randomized trial with
one-year follow-up in 266 new cases treated with minimal occupational intervention or the
usual approach in general practice. Rheumatology (Oxford). 2003;42(10):1216-1225.

Nilsson P, Thom E, Baigi A, Marklund B, Mansson J. A prospective pilot study of a
multidisciplinary home training programme for lateral epicondylitis. 2007;5:36-50.

Svernlov B, Adolfsson L. Non-operative treatment regime including eccentric training for
lateral humeral epicondylalgia. Scand J Med Sci Sports. 2001;11(6):328-334.

Vicenzino B. Lateral epicondylalgia: a musculoskeletal physiotherapy perspective. Man Ther.
2003;8(2):66-79.

Yelland M, Rabago D, Ryan M, et al. Prolotherapy injections and physiotherapy used singly
and in combination for lateral epicondylalgia: a single-blinded randomised clinical trial. BMC
Musculoskelet Disord. 2019;20(1):509.

Coombes BK, Connelly L, Bisset L, Vicenzino B. Economic evaluation favours physiotherapy
but not corticosteroid injection as a first-line intervention for chronic lateral epicondylalgia:
evidence from a randomised clinical trial. Br J Sports Med. 2016;50(22):1400-1405.
Silbernagel KG, Vicenzino BT, Rathleff MS, Thorborg K. Isometric exercise for acute pain
relief: is it relevant in tendinopathy management? Br J Sports Med. 2019;53(21):1330-1331.

165



100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

Park JY, Park HK, Choi JH, et al. Prospective evaluation of the effectiveness of a home-based
program of isometric strengthening exercises: 12-month follow-up. Clin Orthop Surg.
2010;2(3):173-178.

Chen Z, Baker NA. Effectiveness of eccentric strengthening in the treatment of lateral elbow
tendinopathy: A systematic review with meta-analysis. J Hand Ther. 2020.

Tyler TF, Thomas GC, Nicholas SJ, McHugh MP. Addition of isolated wrist extensor eccentric
exercise to standard treatment for chronic lateral epicondylosis: a prospective randomized
trial. J Shoulder Elbow Surg. 2010;19(6):917-922.

Tiwari M. Effectiveness of Flex Bar Eccentric Exercises Versus Progressive Resistance
Exercises of Wrist on Pain, Pain Free Grip Strength and Functional Activities in Sub Acute
Tennis Elbow. Indian Journal of Physiotherapy & Occupational Therapy. 2018;12(3).
Martinez-Silvestrini JA, Newcomer KL, Gay RE, Schaefer MP, Kortebein P, Arendt KW.
Chronic lateral epicondylitis: comparative effectiveness of a home exercise program
including stretching alone versus stretching supplemented with eccentric or concentric
strengthening. J Hand Ther. 2005;18(4):411-419, quiz 420.

Soderberg J, Grooten WJ, Ang BO. Effects of eccentric training on hand strength in subjects
with lateral epicondylalgia: a randomized-controlled trial. Scand J Med Sci Sports.
2012;22(6):797-803.

Croisier JL, Foidart-Dessalle M, Tinant F, Crielaard JM, Forthomme B. An isokinetic eccentric
programme for the management of chronic lateral epicondylar tendinopathy. BrJ Sports
Med. 2007;41(4):269-275.

Peterson M, Butler S, Eriksson M, Svardsudd K. A randomized controlled trial of eccentric vs.
concentric graded exercise in chronic tennis elbow (lateral elbow tendinopathy). Clin
Rehabil. 2014;28(9):862-872.

Selvanetti A, Barrucci A, Antonaci A, MARTINEZI P, Marra S, Necozione S. Role of the
eccentric exercise in the functional reeducation of lateral epicondylitis: a randomised
controlled clinical trial. Med Sport. 2003;56:103-113.

Barratt PA, Selfe J. A Service Evaluation and Improvement Project: A Three Year Systematic
Audit Cycle of the Physiotherapy Treatment for Lateral Epicondylalgia. Physiotherapy. 2017.
Bohm S, Mersmann F, Arampatzis A. Human tendon adaptation in response to mechanical
loading: a systematic review and meta-analysis of exercise intervention studies on healthy
adults. Sports Medicine - Open. 2015;1(1):7.

Smith BE, Hendrick P, Smith TO, et al. Should exercises be painful in the management of
chronic musculoskeletal pain? A systematic review and meta-analysis. BrJ Sports Med.
2017;51(23):1679-1687.

Smith BE, Hendrick P, Bateman M, et al. Musculoskeletal pain and exercise-challenging
existing paradigms and introducing new. Br J Sports Med. 2019;53(14):907-912.

Plinsinga ML, Brink MS, Vicenzino B, van Wilgen CP. Evidence of Nervous System
Sensitization in Commonly Presenting and Persistent Painful Tendinopathies: A Systematic
Review. J Orthop Sports Phys Ther. 2015;45(11):864-875.

Nijs J, Lluch Girbés E, Lundberg M, Malfliet A, Sterling M. Exercise therapy for chronic
musculoskeletal pain: Innovation by altering pain memories. Man Ther. 2015;20(1):216-220.
Osborne H. Stop injecting corticosteroid into patients with tennis elbow, they are much
more likely to get better by themselves! J Sci Med Sport. 2010;13(4):380-381.

Titchener AG, Booker SJ, Bhamber NS, Tambe AA, Clark DI. Corticosteroid and platelet-rich
plasma injection therapy in tennis elbow (lateral epicondylalgia): a survey of current U.K.
specialist practice and a call for clinical guidelines. BrJ Sports Med. 2015;49(21):1410-1413.
Olaussen M, Holmedal O, Lindbaek M, Brage S, Solvang H. Treating lateral epicondylitis with
corticosteroid injections or non-electrotherapeutical physiotherapy: a systematic review.
BMJ Open. 2013;3(10):e003564.

166



118.  Mardani-Kivi M, Karimi-Mobarakeh M, Karimi A, et al. The effects of corticosteroid injection
versus local anesthetic injection in the treatment of lateral epicondylitis: a randomized
single-blinded clinical trial. Arch Orthop Trauma Surg. 2013;133(6):757-763.

119. Hay EM, Paterson SM, Lewis M, Hosie G, Croft P. Pragmatic randomised controlled trial of
local corticosteroid injection and naproxen for treatment of lateral epicondylitis of elbow in
primary care. BMJ. 1999;319(7215):964-968.

167



Appendix 3.8: OPTimisE Trial intervention handbook

OPNimiskE
Optimising Physiotherapy for Tennis Elbow

Intervention Handbook
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Trial overview:

The OPTimisE pilot and feasibility trial is comparing a newly-developed package of
physiotherapy treatment against usual physiotherapy care for people with Tennis Elbow.
The aim of the trial is to evaluate whether the OPTimisE intervention is acceptable to both

patients and physiotherapists, and whether it is feasible to scale-up the project to a fully-

powered randomised controlled trial.

Key contacts:

Chief Investigator

Marcus Bateman
Consultant Physiotherapist
University Hospitals of Derby & Burton NHS Foundation Trust

marcus.bateman@nhs.net

Lead Academic Supervisor

Dr Jonathan Hill
Keele University

j.hill@keele.ac.uk

Trial Manager
Andrew Skeggs
Derby Clinical Trial Support Unit

andrew.skeggsl@nhs.net
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The OPTimisE intervention was developed using a combination of the best available
research evidence and stakeholder consensus. It comprises of three treatment categories:

1. Advice and education
2. Exercise therapy
3. Orthotics

This handbook provides detailed instructions regarding how these treatments should be
delivered. If you have any questions related to these instructions, please contact Marcus
Bateman via email or Microsoft Teams at marcus.bateman@nhs.net.

Treatment Process Map:

Session 1:

No painor
minimal pain

Progress

D pr exercises

Subsequent Sessions:

No painor
minimal pain

Progress
exercises

IRAS Number 297637

Teach exercises
as per protocol
and assess
patient’s pain
response

Pain response
acceptableto
patient

Ask patient to
continuethese
exercises at
home

Review exercises
previously
taughtand

assess patient’s

pain response

Pain response
acceptableto
patient

Ask patient to
continue these
exercises at
home

Pain response
unacceptably
high

Regress
exercises

Pain response
unacceptably
high

Regress
exercises

OPTimisE Intervention Handbook

Provide elbow
brace and teach

patienthow to
apply correctly

Check patientis
happy with how to

use elbow brace
and re-teach fitting
if required

v0.5 17/8/2021
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Advice and education

Discuss the following topics, if relevant to the patient, in order of priority, across treatment
sessions. Provide patients with the ‘OPTimisE Patient Manual’ and encourage the patient to
also visit the online resources on the OPTimisE website (www.optimise-trial.uk) for further
information. Topics and patient understanding should be re-visited at subsequent sessions.

1st
2nd
3rd
4th
5th
6th
7th
8th
9th
10th
11th
12th

The following table advises on content for each topic:

What Tennis Elbow is
Activity modification
Pacing

Promote self-efficacy

Ergonomics for work or sport
Medication advice
Basic pain science
General exercise advice
Smoking cessation
Sleep advice
General diet advice

Diabetes management

Topic

Guidance

What tennis
elbow is

Describe the condition as being ‘pain from the tendons that move your
wrist and help you grip’. Avoid using words that imply structural failure
such as ‘degeneration’, ‘damage’ or ‘disease’. Discuss common causes
such as an episode of relative overuse, persistent heavy lifting or
repetitive work involving the wrist & hands. Discuss age-related changes
to metabolism that may be involved, as it most commonly occurs in
middle age.

Activity
modification

Discuss how painful tendons become very sensitive to the load that they
are subjected to. Discourage trying to maintain normal activities despite
high pain levels. Encourage modification of activities to reduce pain
whilst still allowing function (e.g. palm-up lifting, use of the contra-
lateral limb, use of lifting aids). Discuss the concept of relative rest but
not complete rest. Encourage conversations with employers to adjust
working routine if work is a significant contributory factor.

Pacing

Discuss the concept of pacing i.e. dividing larger tasks into manageable

smaller stages interspersed with rest or other activities.

IRAS Number 297637 OPTimisE Intervention Handbook v0.517/8/2021
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Promote self-
efficacy

Self-efficacy is the patient’s level of belief that they can overcome a
problem. Discuss the importance of the patient understanding their
condition, identify areas of their lifestyle that are affected and
encourage them to think of solutions or ways of managing those
situations. Reassure that those patients who have higher self-efficacy
and take responsibility for managing their condition usually do better
than those who rely on others.

Ergonomics for
work or sport

Identify common work-related tasks that involve using the wrist in
deviated positions, involve highly repetitive wrist movements or involve
forceful gripping/wrist movements. Work with the patient to identify
modifications or solutions.

For sports involving racquets, bats or sticks consider trying a larger grip
or reducing tension in racquet strings. Try to grip less firmly and
consider altering technique to reduce ulnar deviation. Consider a
session with a qualified coach to assess/improve technique.

Medication
advice

If pain is interfering with the patient’s quality of life, advise regarding
the use of analgesia based upon the World Health Organisation’s
analgesic ladder. Paracetamol +/- NSAIDs should be sufficient. Topical
NSAID gels have fewer side-effects than oral NSAIDs. Direct the patient
to see their pharmacist regarding NSAIDs due to potential contra-
indications for use (e.g. asthma, gastric ulcer, anti-coagulation).

Basic pain
science

Explain the concepts of acute and chronic pain. Relate chronic pain to
systemic factors that influence the nervous system, such as fear, stress,
lack of sleep. Reassure that, in chronic pain situations, pain does not
equal tissue damage. Encourage patients to work around their pain
symptoms rather than avoiding painful activities totally.

General
exercise advice

People who take regular exercise 2-3 times a week are 20% less likely to
develop Tennis Elbow than those who don’t. Encourage regular exercise
to help promote healing, improve general health and mental-wellbeing.

Further information on NHS Get Active website.

Smoking
cessation
(if applicable)

Research has shown that smokers are up to 3.6 times more likely to
develop tennis elbow than non-smokers. Stopping smoking is likely to
improve the chances of recovery. Please direct patients to local smoking
cessation services or NHS Quit Smoking website.

Sleep advice

Poor-quality or lack of sleep can cause increased sensitivity to pain and
lead to patients experiencing chronic pain. Discuss the patient’s sleep
patterns and advise regarding avoidance of caffeine, nicotine, opioid
medication and alcohol before bed. Promote regular exercise.
Encourage regular bedtime and wake-up times for routine. Avoid
daytime naps. If sleep is disturbed by background noise consider
earplugs or ‘white noise’ mobile phone apps.

General diet
advice

Promote a healthy balanced diet rich in fruit, vegetables and fibre. High
energy diets have been associated with inflammation and chronic pain.
Obesity is an independent predictor of chronic pain. Obese patients
should be advised to seek help from their GP or dietician. Further

information on NHS Lose Weight website.

IRAS Number 297637
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Diabetes People with diabetes are up to 2.1 times more likely to develop Tennis
management Elbow than those without. Poorly controlled diabetes is associated with
(if applicable) | slower tissue healing. Discuss the patient’s diabetes control and advise

to consult their diabetes practitioner if concerns are highlighted.

Exercise Therapy

A progressive exercise regime should be taught to all patients. No more than four exercises
should be provided at any one time and the total exercise time should not exceed 15
minutes. Patients should aim to perform one session of exercise per day and continue over
a minimum period of 12 weeks. Exercises should provoke pain to a level that is acceptable
to the patient, both at the time of performing the exercises and during the subsequent 24
hours. The level of exercise should be adapted to the severity of the patient’s symptoms
but patients should aim to tolerate high level exercises before discharge.

Low level exercises:

Forearm stretches — elbow extended,
forearm pronated, wrist flexed and ulnar-
deviated. Stretch into moderate
discomfort as acceptable to the patient.
30s hold x 3, before and after loading
exercises.

Isometric loading — sit with elbow flexed to 90°,
forearm supported on a table and pronated. A
maximal isometric contraction is performed
(based upon acceptable level of pain) in full
wrist extension, using the opposite hand to
apply the resistance. Hold for 60 seconds and
repeat 5 times.
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Medium level exercises:

Combined concentric and eccentric loading — the elbow should be fully extended
with the forearm supported and pronated. Starting from a fully flexed wrist position
a concentric exercise is performed to the full range of wrist extension. This
movement should be done slowly over at least six seconds. A slow eccentric exercise
is then performed over six seconds to return to the starting position. Three sets
should be performed 10-15 times with a minute’s rest in between sets. The amount
of load should be varied due to the individual patient’s pain response. This may vary
day-to-day and patients should be taught to modify the load themselves accordingly.
Load can be applied using weights (including household objects) or elasticated
exercise bands. Note: if the exercise is too painful, try repeating with the elbow
flexed to 90° rather than fully extended. Also, be aware that loading with a large size
object may be more painful than with a smaller object of the same weight.
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High level exercises:

e Functional higher load exercises tailored to the patient’s activity demands - For
example, plyometric racquet sport simulation with resistance or high load simulation
of work activities.

e Higher load general upper body exercise - For example: incline push-ups, kneeling
push-ups, full push-ups, shoulder press, bent-over rows.

IRAS Number 297637 OPTimisE Intervention Handbook v0.517/8/2021
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Orthotics

Patients should be provided with a counterforce brace to use if they wish. They should be
instructed in the correct fitting of the brace and to only wear it during activities that
regularly provoke significant pain. They should be discouraged from wearing it all of the
time or during minimally painful activities to reduce reliance on the device. A video of how
to fit the brace is available on the www.optimise-trial.uk website.
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Appendix 3.9: OPTimisE Trial patient manual

OPNImIsE

Optimising Physiotherapy for
People with Tennis Elbow

Patient Manual

IRAS Project ID: 297637 Version 0.1 30/3/2021
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Further Information

For further information, including exercise demonstration
videos, please visit our website and click on ‘Patient Login’.

Enter the password: TennisElbow123

www.optimise-trial.uk

The trial is being co-ordinated by:

Derby Clinical Trials Support Unit,
Medical School Office 5033,
Royal Derby Hospital,
Derby,

DE22 3D1.

Email: helpdesk@ optimise-trial.uk
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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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Optimising Physiotherapy for people with Tennis Elbow — a mixed methods pilot & feasibility
randomised controlled trial

Patient Information Sheet

We would like to invite you to take part in our research study. Before you decide we would like you to
understand why the research is being done and what it would involve for you. Talk to others about the

study if you wish. Ask us if there is anything that is not clear.

What is the purpose of the study?

Tennis Elbow is a common problem but we do not know the best way of treating it. Physiotherapy is
often recommended. This can involve a variety of treatments, for example: exercise, taping,
acupuncture, manual therapy, ultrasound or laser. Different physiotherapists prefer different
treatments, dependent on how they were trained, but research suggests that the best treatments are
not always used. We have designed an optimised physiotherapy treatment package based upon
research evidence and expert opinion that we want to test with patients. This is focussed on three
elements:

1. Advice and education so that patients can learn to manage the problem themselves

2. A specific exercise regime to improve function

3. ATennis Elbow brace to control pain

The purpose of this study is to evaluate if it is feasible to run a large-scale study to establish whether this
optimised physiotherapy treatment package is more effective than usual physiotherapy in reducing pain
and improving function in people with Tennis Elbow. We will look at how willing people were to be
involved, how well they engaged with the treatments and how well the treatment effect could be
measured. We will also be inviting some people to discuss their experience of being involved to identify
what worked well and what could be improved for a large national trial.

Why have | been invited?

You are being invited to take part because you may have Tennis Elbow.

Do | have to take part?

It is up to you to decide whether or not to take part. If you do decide to take part you will be given this
information sheet to keep and will be asked to sign a consent form. If you do decide to take part, you
are still free to withdraw at any time and without giving a reason. This would not affect your medical
care or legal rights. If you decide not to take part, we will ask you whether you wish to be interviewed
as to your reasons why. Again, this is optional but this information will help us to improve our research

design. Likewise, you can agree to take part in the physiotherapy trial but decided not to be interviewed.

People that are interviewed will receive a £20 Amazon/Love2shop voucher for their time and travel
expenses will be reimbursed if the interviews are held in the physiotherapy department.

Page 1 of 6
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What will happen to me if | take part?

You will be invited to attend the physiotherapy department to undergo a short examination carried out
by a qualified physiotherapist. This is to confirm that you do have Tennis Elbow and see if you are
eligible to participate in the study. The examination will last up to 30 minutes and will involve asking
questions about the problems you have, as well as an examination of your arm. If you do not meet the
criteria you will not be eligible to participate in the study, and your physiotherapy appointments will

continue as normal in line with the usual arrangements within the department.

If you are eligible then you will be asked to fill in a questionnaire to help us understand how your elbow
pain affects you. This should take 10-15 minutes. You will be asked to complete a similar questionnaire
again after 6 weeks, 3 months and 6 months. You will be given the choice of doing this online or on
paper. If you choose the paper method, the questionnaires will be posted to you along with a free-
return envelope. The online method is provided by Amplitude Clinical. They will send you links to the
questionnaires by email or SMS text message and you can complete the questions on a smartphone,
tablet or computer. If you choose the online method, we will share your email address and telephone
number with Amplitude Clinical. This information will be stored on servers in the UK and will be deleted
at the end of the trial. Completing the questionnaires is very important to this research so we will send
reminders by email or telephone if you forget. We may also ask you a few questions to capture
information about your tennis elbow.

Because we don’t know which is the best way to treat patients, we need to compare the different
treatments. This is the reason why we perform a randomised controlled trial, where we put an equal
number of patients into each group and then compare treatments. To make sure that each group is
similar, patients are put into their groups by chance (randomly). So, once you have completed the
questionnaires you will be randomly assigned to receive either the optimised physiotherapy treatment
package, or usual physiotherapy. There is equal chance you will be treated with one or the other
option. Usual physiotherapy treatment may involve a range of different treatments, whereas the
optimised physiotherapy treatment package focusses on advice and education, exercise and using an
elbow brace. The optimised physiotherapy treatment package does not include other treatments such
as acupuncture or electrotherapy. If randomised to the optimised physiotherapy treatment package,
you will be asked to attend physiotherapy appointments approximately once per month for at least
three months and will be supported to exercise at home. You will be given a detailed treatment booklet
and have access to a private website containing advice and exercise videos.

We will also measure your maximum grip strength and the amount of gripping that you can do pain-free
using an electronic device called a Squegg. Participants receiving the OPTimisE treatment package will
be given a Squegg device to take home and keep. We will ask you to repeat your grip strength
measurements at home when you complete the questionnaires at 6 weeks, 3 months and 6 months. If
you are allocated the usual physiotherapy treatment, you will be sent a Squegg device by post after 6
months, in time to measure your grip for the 6-month questionnaire. To use the Squegg device you will
need to install the Squegg App on an Apple or Android smartphone/tablet and create an account, or log
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in using a Facebook or Google account. For data privacy reasons it would be recommended to use an
email address rather than Facebook to create a user account, however this is your own personal
choice. No data will be shared between the research team and Squegg.

If you are asked to take part in the optimised physiotherapy treatment programme you will be asked to
complete a short exercise diary to let us know how much of the exercise you were able to complete. You
will be asked to complete the diary daily, and return it at 3 months in a stamped envelope provided.

Some information will be retrieved from your medical records, such as how many physiotherapy
treatments you received and the types of treatments given.

During the study we will invite some of the participants to attend a short interview to discuss their
experience of the process. The interviews will be relaxed and informal, may last up to 1 hour and can be
arranged face-to-face, either in a quiet room at the physiotherapy department or in your own home, or
by telephone, or online using video-conferencing.

These interviews are optional and should you wish, you can choose to not volunteer to take part in them
while completing the consent form.

Interviews will be audio-recorded and some quotes used in the written-up report. Any quotes or
discussions will be anonymised, so no one will know it was you who made the comments. There will be
no other use of the recordings.

Expenses and payments

Travel expenses will be reimbursed for the first visit to the physiotherapy department as this research
assessment is not part of normal physiotherapy care. Participants will receive a £20 Amazon/Love2shop
voucher after completing all of the study questionnaires at 6 months.

Participants that are interviewed will receive a £20 Amazon/Love2shop voucher for their time and travel
expenses will be reimbursed if the interviews are held in the physiotherapy department.

What are the possible disadvantages and risks of taking part?

You will have to take time to complete the questionnaires on 3 separate occasions at home and attend
the initial research assessment. Apart from that there are no disadvantages or serious risks to taking
part in this research. Both groups of patients will still receive physiotherapy treatment for their Tennis
Elbow. If invited to take part in the interview, should you feel uncomfortable with any of the
discussions, you are free to end the discussion at any point.

What are the possible benefits of taking part?

It is expected that you will gain benefit from the treatment you receive, in terms of pain reduction and
improved function. But we cannot promise the study will help you. The information we get from this
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study may help inform future research and direct future treatment to other patients with a similar
complaint.

What happens when the research study stops?

Your involvement in the study will end when you complete and return your questionnaires at 6 months
after starting the study, or after completing the interview if you are invited. Your physiotherapy
appointments will end at the discretion of your physiotherapist, in agreement with you. When your
involvement in the study ends, if you still require any further treatment for your Tennis Elbow, please
consult your GP.

What if there is a problem?

If you have a concern about any aspect of this study, you should ask to speak to the researchers who will
do their best to answer your questions. The researchers contact details are given at the end of this
information sheet. You may also contact your local Patient Advice Liaison Service (PALS) for any
concerns or complains that you might have on {add local PALS details}

Will my taking part in the study be kept confidential?

We will follow ethical and legal practice and all information about you will be handled in confidence.

If you join the study, some parts of your medical records and the data collected for the study will be
looked at by authorised persons from Keele University and University Hospitals of Derby and Burton
NHS Foundation Trust. They may also be looked at by authorised people to check that the study is being
carried out correctly. All will have a duty of confidentiality to you as a research participant and we will
do our best to meet this duty.

All information which is collected about you during the course of the research will be kept strictly
confidential, stored in a secure and locked office, and on a password protected database. Electronic
information will be stored on UK servers. Any information about you which leaves the hospital will have
your name and address removed (anonymised) and a unique code will be used so that you cannot be

recognised from it.

Your personal data (address, email, telephone number) will be kept for up to 6 months after the end of
the study so that we are able to contact you about the findings of the study (unless you advise us that
you do not wish to be contacted). All other data (research data) will be kept securely for 5 years. After
this time your data will be disposed of securely. During this time all precautions will be taken by all
those involved to maintain your confidentiality, only members of the research team will have access to
your personal data.

How will we use information about you?
We will need to use information from you for this research project.
This information will include your
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e NHS number
e Name

e contact details (address, email, telephone number)
People will use this information to do the research or to check your records to make sure that the
research is being done properly.
People who do not need to know who you are will not be able to see your name or contact details. Your
data will have a code number instead.
We will keep all information about you safe and secure.
Once we have finished the study, we will keep some of the data so we can check the results. We will
write our reports in a way that no-one can work out that you took part in the study.

What are your choices about how your information is used?
e You can stop being part of the study at any time, without giving a reason, but we will keep
information about you that we already have.
e We need to manage your records in specific ways for the research to be reliable. This means that
we won’t be able to let you see or change the data we hold about you.

Where can you find out more about how your information is used?

You can find out more about how we use your information
e at www.hra.nhs.uk/information-about-patients/
e our leaflet available from http://www.hra.nhs.uk/patientdataandresearch
e by asking one of the research team

e by sending an email to uhdb.sponsor@nhs.net
o https://mysquegg.com/privacy-policy/

What will happen if | don’t want to carry on with the study?

Your participation is voluntary and you are free to withdraw at any time, without giving any reason, and
without your medical care or legal rights being affected. If you withdraw then the information collected
so far cannot be erased and this information may still be used in the project analysis.

What will happen to the results of the research study?

It is anticipated that the results of the study will be published in scientific journals as well as being
presented at relevant conferences. You are entitled to receive a summary of the results if you wish.
Who is organising and funding the research?

This research is being organised by University Hospitals of Derby and Burton NHS Foundation Trust and
is being funded by the National Institute of Health Research (NIHR) and the Chartered Society of
Physiotherapy Charitable Trust.

Page 5 of 6

IRAS Project ID: 297637 OPTimisE Patient Information Sheet Version 0.6 — 17Feb2022

190



74

W
¢ < s .
5. [LnsRas K l < University Hospitals of
OPYimisE NIHR | Nationalnsttute cclec W Derby and Burton
for Health Research The €SP Charitable Trust UNIVERSITY NHS Foundation Trust

Who has reviewed the study?

All research in the NHS is looked at by independent group of people, called a Research Ethics Committee,
to protect your interests. This study has been reviewed and given favourable opinion by the Yorkshire &
The Humber - Sheffield Research Ethics Committee (reference number: 21/YH/0121).

Further information and contact details:

Marcus Bateman Dr Jonathan Hill
Chief Investigator Academic Supervisor
marcus.bateman@nhs.net j.hill@keele.ac.uk

Website: www.optimise-trial.uk
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Appendix 4.2: OPTimisE Trial consent form
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TRIAL CONSENT FORM

Title of Study: Optimising Physiotherapy for People with Tennis Elbow — a mixed
methods pilot & feasibility trial

IRAS Project ID: 297637

Please indicate whether you consent to part 1, part 2 or both.

Please initial box
Part 1:
| confirm that | have read and understand the Participant Information Sheet (version 0.6, date
17 February 2022) for the above trial and have had the opportunity to ask questions.

| understand that my participation is voluntary and that | am free to withdraw at any time,
without giving any reason, and without my medical care or legal rights being affected. |
understand that should | withdraw then the information collected so far cannot be erased and
that this information may still be used in the project analysis.

| understand that data will be drawn from my medical records (such as the types of
physiotherapy treatment received).

| understand that data collected in the study may be looked at by authorised individuals from
the research team, Derby Clinical Trials Support Unit and regulatory authorities where it is
relevant to my taking part in this study. | give permission for these individuals to have access to
these records and to collect, store, analyse and publish information obtained from my
participation in this study. | understand that my personal details will be kept confidential.

| understand that the researchers require access to my personal contact details to send
questionnaires to me, and that my email address and telephone will be retained for use during
the trial.

| agree to take part in the above study.

Part 2:
| give permission to be contacted to discuss my experience in an interview, which will be
recorded and | agree that anonymous direct quotations may be used for the purpose of this

research.

[ 17 | ——— OIS UAO SR RPN JLI=1 = ol o] - ——————————
Name of participant Date Signature

Name of person taking consent Date Signature

Do you wish to receive a summary of the trial results? Yes / No

3 copies: 1 for participant, 1 for the site file and 1 for the physiotherapy records

IRAS Project ID: 297637 OPTimisE Trial Consent Form Version 0.5 — 25Feb2022
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Appendix 4.3: OPTimisE Trial baseline questionnaire
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Optimising Physiotherapy for people with Tennis Elbow — a mixed methods pilot &
feasibility randomised controlled trial

OPTimisE Baseline Questionnaire

Patient ID Number

Site

Date

IRAS Project ID: 297637 CRFO1 - OPTimisE Baseline Questionnaire v0.5 6/7/2021
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Thank you for agreeing to take part in this trial. The answers you give in this questionnaire
will help us to find out more about your elbow problem.

Please answer all of the questions, and follow the instructions for each section carefully.
Please use a BLACK or BLUE pen. Please do not use a pencil.

Section 1 This section asks for general information about you.

O | N 1 R .

2y AAAFESS oo i s v e e e S v e T ST

I =T o — ] o ] L ———

4: Email atddress: s s o s s S S R T

5. Your date of birth

6. What is your gender?
Male
Female

Other (please state)

Hinnn

| prefer not to answer

IRAS Project ID: 297637 CRFO1 - OPTimisE Baseline Questionnaire v0.5 6/7/2021
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7. To which of these ethnic groups do you consider yourself to belong? Please cross (X) ONE
box.

White British

White Other

Mixed

Indian

Pakistani
Bangladeshi

Black or Black British

Chinese

Other (please state)

Prefer not to say

LUOOOoooon

8. Are you left or right-handed? Please cross (X) ONE box.

Left-handed
Right-handed

Both

LI

9. For how long (approximately) have you had this problem with your elbow?

weeks or months

IRAS Project ID: 297637 CRFO1 - OPTimisE Baseline Questionnaire v0.5 6/7/2021
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10. Which elbow is affected? Please cross (X) ONE box.
Left elbow
Right elbow

Both

11. What is your estimated weight? Please fill in ONE box.

Kilograms

Stones and Pounds

12. What is your estimated height? Please fill in ONE box.

Metres and centimetres

Feet and inches

INHS

>,
Ke e le '7'4 University Hospitals of

UNIVERSITY

LI

L1 [T

Derby and Burton

NHS Foundation Trust

13. Which of the following best describes your current cigarette smoking status? Please cross

(X) ONE box.

Never smoked
Former smoker

Current smoker

[]
[]
L]

14. If you have ever smoked, on average how many cigarettes do/did you smoke per day?

IRAS Project ID: 297637 CRFO1 - OPTimisE Baseline Questionnaire
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Section 2 This section relates to how you would like to receive future questionnaires.

During the trial we will ask you to complete 3 more questionnaires: after 6 weeks, 12 weeks
and 6 months. These are very important as they will measure how much your elbow
problem has changed over the course of your treatment. After completing all of these we
will send you a voucher to the value of £20.

You have the option to complete these online or on paper (returning by post). Which would
you prefer?

Online I:I Paper l:l

Section 3 This section asks questions about your elbow problem affects you.

In the last month, how many days have you had off work due to your elbow?

days Not applicable |:|

Please rate from 0-10 how much pain you have when gripping strongly.
No pain Worst imaginable

0 1 2 3 4 5 6 7 8 9 10

IRAS Project ID: 297637 CRFO1 - OPTimisE Baseline Questionnaire v0.5 6/7/2021
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The questions below will help us understand the amount of difficulty you have had with your arm
in the past week. You will be describing vour average aim symptoms over the past week on a
scale 0-10. Please provide an answer for all questions. If vou did not perform an activity
because of pain or because yoit were unable ,then you shoulid circle a “10”. If vou are unsure
please estimate to the best of vour ability. Only leave items blank if vou never perform that
activity. Please indicate this by drawing a line completely through the question.

1. PAIN in your affected arm

Rate the average amount of pain in your arm over the past week by circling the number that
best describes your pain on a scale from 0-10. A zero (0) means that vou did not have any pain
and a ten (10) means that you had the worst pain imaginable.

RATE YOUR PAIN: Worst
No Pain Imaginable

When your are at rest 01 2 3 &4 836 78 9 10

When doing a task with repeated arm 93 2 3 4 9569789 10
movement

When carrying a plastic bag of groceries 61 2 4 569 B9 10

When your pain was at its least o1 2 3 56 7 % 9 10

When your pain was at its worst g1 2 3 56 78 9 10

Please turn the page......

IRAS Project ID: 297637 CRFO1 - OPTimisE Baseline Questionnaire v0.5 6/7/2021
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2. FUNCTIONAL DISABILITY

A. SPECIFIC ACTIVITIES

Rate the amount of difficulty vou experienced performing each of the tasks listed below,
over the past week, by circling the mumber that best describes your difficulty on a scale of 0-10.
A zero (0) means you did not experience any difficulty and a ten (10) means it was se difficult
you were unable to do it af all.

No Unable
Difficulty To Do
Turn a doorknob or key -1 2 83 45 6 T8 9 1§
Carry a grocery bag or briefcase by thehandle | 0 1 2 3 4 5 6 7 8 9 10
Lift a full coffee cup or glass of milk to your 01 2 3 456789 10
mouth
Open a jar Q1 2 3 4.5 6 T 8 9 10
Pull up pants 01 2 3 45 6789 10
Wring out a washcloth or wet towel 61 2 3435 6789 10

B. USUAL ACTIVITIES

Rate the amount of difficulty vou experienced performing vour usual activities in each of |
the areas listed below, over the past week, by circling the number that best describes your
difficulty on a scale of 0-10. By “usual activities ", we mean the activities that you performed
before you started having a problem with your arm. A zero (0) means vou did not experience
any difficulty and a ten (10) means it was so difficulty you were unable to do any of vour usual

activities.

1. Personal activities (dressing. washing) 11 2 3 43 5 7 89 1
2. Household work (cleaning. maintenance) 8 1 2 3 45 67 8 9 10
3. Work (your job or everyday work) 61 2 3 45 67 8 9 10
4. Recreational or sporting activities 0 1 2 3 435 6 7 8 19 10
Comuments:

© MacDermid 2005

IRAS Project ID: 297637 CRFO1 - OPTimisE Baseline Questionnaire v0.5 6/7/2021
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Please circle one response for each question:

[
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Strongly Disagree | Agree Strongly
disagree agree
1. I'm afraid that | might injure myself if |
- 1 2 3 4
exercise.
2. If | were to try to overcome it, my pain would
increase. i 2 3 -
3. My body is telling me that | have something
1 2 3 4
dangerously wrong.
4. People aren’t taking my medical condition
. 1 2 3 4
seriously enough.
5. My accident/problem has put my body at
risk for the rest of my life. 4 2 2 4
6. Pain always means that | have injured my
b 1 2 3 4
ody.
7. Simply being careful that | do not make any
unnecessary movements is the safest thing | 1 2 3 4
can do to prevent my pain from worsening.
8. | wouldn’t have this much pain if there
weren’t something potentially dangerous 1 2 3 4
going on in my body.
9. Pain lets me know when to stop exercising so
rgis 1 2 3 4
that | don’t injure myself.
10. | can’t do all the things normal people do
) i 1 2 3 4
because it’s too easy for me to get injured.
11. No-one should have to exercise when he/she " . 3 "
is in pain.

IRAS Project ID: 297637

CRFO1 - OPTimisE Baseline Questionnaire

v0.5 6/7/2021
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Please rate how confident you are that you can do the following things at present, despite

the pain. To indicate your answer circle one of the numbers on the scale under each item,

where 0 = not at all confident and 6 = completely confident.

Remember, this questionnaire is not asking whether or not you have been doing these
things, but rather how confident you are that you can do them at present, despite the pain.

— = =
w® £ g c
2 8 S 8
1. | can enjoy things, despite the pain 0 2 3 5 6
2. | can do most of the household
chores (e.g. tidying-up, washing 0 2 3 5 6
dishes etc), despite the pain
3. | can socialise with my friends or
family members as often as | used 0 2 3 5 6
to do, despite the pain
4. | can cope with my pain in most
. a g i 0 2 3 5 6
situations
5. Ican dosome form of work,
despite the pain (“work” includes 0 2 3 5 6
housework, pain and unpaid work)
6. |can still do many of the things |
enjoy doing, such as hobbies or 0 2 3 5 6
leisure activity, despite the pain
7. | can cope with my pain without
g 0 2 3 5 6
medication
8. I can still accomplish most of my
- : . 0 2 3 5 6
goals in life, despite the pain
9. Ican live a normal lifestyle, despite
. 0 2 3 5 6
the pain
10. | can gradually become more
. . . 0 2 3 5 6
active, despite the pain

IRAS Project ID: 297637

CRFO1 - OPTimisE Baseline Questionnaire

V0.5 6/7/2021
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Section 4 This section is about your general health.

Under each heading, please cross (X) the ONE box that best describes your health
TODAY.

1. Mobility
I have no problems in walking about

I have slight problems in walking about

I have moderate problems in walking about
I have severe problems in walking about

I am unable to walk about

2. Self-care
I have no problems washing or dressing myself

I have slight problems washing or dressing myself

I have moderate problems washing or dressing myself
I have severe problems in washing or dressing myself
I am unable to wash or dress myself

3. Usual activities (e.g. work, study, housework, family or leisure activities
I have no problems doing my usual activities

I have slight problems doing my usual activities

I have moderate problems doing my usual activities
I have severe problems doing my usual activities

I am unable to do my usual activities

4. Pain / Discomfort
I have no pain or discomfort

I have slight pain or discomfort
I have moderate pain or discomfort
I have severe pain or discomfort

I have extreme pain or discomfort

D00O00 oopooo oooygo bobdo
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5. Anxiety / Depression
I am not anxious or depressed

I am slightly anxious or depressed

I am moderately anxious or depressed

The best health
you can imagine

100

I am severely anxious or depressed

I am extremely anxious or depressed

OO

95
90
85

6. We would like to know how good or bad your health is TODAY. 80

This scale is numbered from 0 to 100. 75

100 means the best health you can imagine. 70

0 means the worst health you can imagine. .

60
Mark an X on the scale to indicate how your health is TODAY.

55
Now, please write the number you marked on the scale in the

box below. o

45

YOUR HEALTH TODAY = 40

35
30
25
20
15
10

5
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0

The worst health
you can imagine
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Section 5: This section is about your strength measurements

For this section, the physiotherapist will use an electronic device, called a Squegg, to
measure your grip strength.

Pain-free grip strength:

Squeeze the Squegg as hard as you can without it causing pain at your elbow. Write down
the measurement and repeat this three times.

Measurement1l ... lbs
Measurement2 ... lbs
Measurement3 ... Ibs

Maximum grip strength:

Squeeze the Squegg as hard as you can and push through pain. Write down the
measurement and repeat this three times.

Measurement1l ... Ibs
Measurement2 ... Ibs
Measurement3 ... lbs

THANK YOU FOR COMPLETING THIS QUESTIONNAIRE

IRAS Project ID: 297637 CRFO1 - OPTimisE Baseline Questionnaire v0.5 6/7/2021
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Appendix 4.4: OPTimisE Trial clinical report form - usual treatments

Optimising Physiotherapy for people with Tennis Elbow — a mixed methods pilot &
feasibility randomised controlled trial

CRF02 — Usual Care Treatments

Participant ID Number: Site:

Appointment Date:

Treatment: Tick boxes below if delivered

IRAS Project ID: 297637 CRF02 — Usual Care Treatments v0.1 10/3/2021
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Appendix 4.5: OPTimisE Trial follow-up questionnaire
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Optimising Physiotherapy for people with Tennis Elbow — a mixed methods pilot &
feasibility randomised controlled trial

OPTimisE Follow-up Questionnaire

For office use only:

Patient ID Number

Site

Time point 6 weeks / 3 months / 6 months

Thank you for continuing to take part in this trial. The answers you give in this questionnaire
will help us to find out more about your elbow problem has changed since you started
treatment.

Please answer all of the questions, and follow the instructions for each section carefully.
Please use a BLACK or BLUE pen. Please do not use a pencil.

Please write the date that you completed this questionnaire:

Y S S

DD / MM /YYYY

IRAS Project ID: 297637 CRFO1 - OPTimisE Follow-up Questionnaire v0.6 18/8/2021
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Section 1 This section asks questions about your elbow problem affects you.

In the last month, how many days have you had off work due to your elbow?

days Not applicable |:|

Please rate from 0-10 how much pain you have when gripping strongly.
No pain Worst imaginable

0 1 2 3 4 5 6 7 8 9 10

How much has your elbow changed since you began physiotherapy treatment?

(Please circle one option)

=5 -4 =3 -2 =], 0 1 2 3 4 5

Very Unchanged Completely
Much Recovered
Worse

IRAS Project ID: 297637 CRFO1 - OPTimisE Follow-up Questionnaire v0.6 18/8/2021
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The questions below will help us understand the amount of difficulty you have had with your arm
in the past week. You will be describing vour average aim symptoms over the past week on a
scale 0-10. Please provide an answer for all questions. If vou did not perform an activity
because of pain or because yoit were unable ,then you shoulid circle a “10”. If vou are unsure
please estimate to the best of vour ability. Only leave items blank if vou never perform that
activity. Please indicate this by drawing a line completely through the question.

1. PAIN in your affected arm

Rate the average amount of pain in your arm over the past week by circling the number that
best describes your pain on a scale from 0-10. A zero (0) means that vou did not have any pain
and a ten (10) means that you had the worst pain imaginable.

RATE YOUR PAIN: Worst
No Pain Imaginable

When your are at rest 01 2 3 &4 836 78 9 10

When doing a task with repeated arm 93 2 3 4 9569789 10
movement

When carrying a plastic bag of groceries 61 2 4 569 B9 10

When your pain was at its least o1 2 3 56 7 % 9 10

When your pain was at its worst g1 2 3 56 78 9 10

Please turn the page......

IRAS Project ID: 297637 CRFO1 - OPTimisE Follow-up Questionnaire v0.6 18/8/2021
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2. FUNCTIONAL DISABILITY

A. SPECIFIC ACTIVITIES

Rate the amount of difficulty vou experienced performing each of the tasks listed below,
over the past week, by circling the mumber that best describes your difficulty on a scale of 0-10.
A zero (0) means you did not experience any difficulty and a ten (10) means it was se difficult
you were unable to do it af all.

No Unable
Difficulty To Do
Turn a doorknob or key -1 2 83 45 6 T8 9 1§
Carry a grocery bag or briefcase by thehandle | 0 1 2 3 4 5 6 7 8 9 10
Lift a full coffee cup or glass of milk to your 01 2 3 456789 10
mouth
Open a jar Q1 2 3 4.5 6 T 8 9 10
Pull up pants 01 2 3 45 6789 10
Wring out a washcloth or wet towel 61 2 3435 6789 10

B. USUAL ACTIVITIES

Rate the amount of difficulty vou experienced performing vour usual activities in each of |
the areas listed below, over the past week, by circling the number that best describes your
difficulty on a scale of 0-10. By “usual activities ", we mean the activities that you performed
before you started having a problem with your arm. A zero (0) means vou did not experience
any difficulty and a ten (10) means it was so difficulty you were unable to do any of vour usual

activities.

1. Personal activities (dressing. washing) 11 2 3 43 5 7 89 1
2. Household work (cleaning. maintenance) 8 1 2 3 45 67 8 9 10
3. Work (your job or everyday work) 61 2 3 45 67 8 9 10
4. Recreational or sporting activities 0 1 2 3 435 6 7 8 19 10
Comuments:

© MacDermid 2005

IRAS Project ID: 297637 CRFO1 - OPTimisE Follow-up Questionnaire v0.6 18/8/2021
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Please circle one response for each question:
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Strongly Disagree | Agree Strongly
disagree agree
1. I'm afraid that | might injure myself if |
. 1 2 3 4
exercise.
2. If I were to try to overcome it, my pain would
increase. A 2 o 4
3. My body is telling me that | have something 1 5 3 4
dangerously wrong.
4. People aren’t taking my medical condition
. 1 2 3 4
seriously enough.
5. My accident/problem has put my body at
risk for the rest of my life. 4 4 3 4
6. Pain always means that | have injured my
1 2 3 4
body.
7. Simply being careful that | do not make any
unnecessary movements is the safest thing | 1 2 3 4
can do to prevent my pain from worsening.
8. | wouldn’t have this much pain if there
weren’t something potentially dangerous it 2 3 4
going on in my body.
9. Pain lets me know when to stop exercising so
g 1 2 3 4
that | don’t injure myself.
10. | can’t do all the things normal people do
i3 . 1 2 3 4
because it’s too easy for me to get injured.
11. No-one should have to exercise when he/she 1 g . 1
is in pain.

IRAS Project ID: 297637

CRFO1 - OPTimisE Follow-up Questionnaire

v0.6 18/8/2021
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Please rate how confident you are that you can do the following things at present, despite

the pain. To indicate your answer circle one of the numbers on the scale under each item,

where 0 = not at all confident and 6 = completely confident.

Remember, this questionnaire is not asking whether or not you have been doing these
things, but rather how confident you are that you can do them at present, despite the pain.

e ==
= T <
Zis S 8
1. |can enjoy things, despite the pain 0 2 3 4 5 6
2. | can do most of the household
chores (e.g. tidying-up, washing 0 2 3 4 5 6
dishes etc), despite the pain
3. | can socialise with my friends or
family members as often as | used 0 2 3 4 5 6
to do, despite the pain
4. | can cope with my pain in most
) . ¥ LB 0 2 3 4 5 6
situations
5. |can do some form of work,
despite the pain (“work” includes 0 2 3 4 5 6
housework, pain and unpaid work)
6. | can still do many of the things |
enjoy doing, such as hobbies or 0 2 3 4 5 6
leisure activity, despite the pain
7. | can cope with my pain without
o 0 2 3 4 5 6
medication
8. I can still accomplish most of my
s e y : 0 2 3 4 5 6
goals in life, despite the pain
9. Ican live a normal lifestyle, despite
. 0 2 3 4 5 6
the pain
10. | can gradually become more
; ; ; 0 2 3 4 5 6
active, despite the pain

IRAS Project ID: 297637

CRFO1 - OPTimisE Follow-up Questionnaire

v0.6 18/8/2021
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Section 2 This section is about your general health.

Under each heading, please cross (X) the ONE box that best describes your health
TODAY.

1. Mobility
I have no problems in walking about

I have slight problems in walking about

I have moderate problems in walking about
I have severe problems in walking about

I am unable to walk about

2. Self-care
I have no problems washing or dressing myself

I have slight problems washing or dressing myself
I have moderate problems washing or dressing myself
I have severe problems in washing or dressing myself

I am unable to wash or dress myself

3. Usual activities (e.g. work, study, housework, family or leisure activities
I have no problems doing my usual activities

I have slight problems doing my usual activities

I have moderate problems doing my usual activities
I have severe problems doing my usual activities

I am unable to do my usual activities

4. Pain / Discomfort
I have no pain or discomfort

I have slight pain or discomfort
I have moderate pain or discomfort
I have severe pain or discomfort

I have extreme pain or discomfort

0 e A L

IRAS Project ID: 297637 CRFO1 - OPTimisE Follow-up Questionnaire v0.6 18/8/2021
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5. Anxiety / Depression
I am not anxious or depressed

I am slightly anxious or depressed

I am moderately anxious or depressed

The best health
you can imagine

100

I am severely anxious or depressed

I am extremely anxious or depressed

OO

95
90
85

6. We would like to know how good or bad your health is TODAY. 80

This scale is numbered from 0 to 100. 75

100 means the best health you can imagine. 70

0 means the worst health you can imagine. .

60
Mark an X on the scale to indicate how your health is TODAY.

55
Now, please write the number you marked on the scale in the

box below. o

45

YOUR HEALTH TODAY = 40

35
30
25
20
15
10

5
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0

The worst health
you can imagine
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Section 3: This section is about your physiotherapy treatment

For each of the following 6 statements, please tick the box which best describes how you do
your recommended exercises/activities. When thinking about your answer, please consider

any exercises/activities that you have been asked to do as part of your treatment.

Completely Completely
agree disagree
| do my exercises as
0 1 2 3 4
often as recommended
| forget to dom
g- ¥ 0 1 2 3 4
exercises
| do less exercise than
recommended by my 0 1 2 3 4
healthcare professional
| fit my exercises into
) 0 1 2 3 4
my regular routine
| don’t get around to
. . 0 1 2 3 4
doing my exercises
| do most, or all, of my
) 0 1 2 3 4
exercises
IRAS Project ID: 297637 CRFO1 - OPTimisE Follow-up Questionnaire v0.6 18/8/2021
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Section 4: This section is about your strength measurements

For this section you will need to use your Squegg device. If you received usual
physiotherapy treatment, you only need to complete this section for the 6-month
questionnaire and you will be sent a Squegg device beforehand.

Open the Squegg App on your smartphone/tablet and connect your Squegg by squeezing it
3 times. If you are having difficulty please refer to the instruction manual or the OPTimisE
Squegg Information Sheet. Select the ‘Measure’ icon and make sure that it is set to measure
in pounds (lbs).

Pain-free grip strength:

Squeeze the Squegg as hard as you can without it causing pain at your elbow. Write down
the measurement and repeat this three times.

Measurement1 ... lbs
Measurement2 ... Ibs
Measurement3 ... lbs

Maximum grip strength:

Squeeze the Squegg as hard as you can and push through pain. Write down the
measurement and repeat this three times.

Measurement1l ... Ibs
Measurement2 ... Ibs
Measurement3 ... lbs

THANK YOU FOR COMPLETING THIS QUESTIONNAIRE
Please return it in the pre-paid envelope provided, to:

Marcus Bateman (OPTimisE Trial)
Orthopaedic Outpatient Department
Royal Derby Hospital
Derby
DE22 3NE

IRAS Project ID: 297637 CRFO1 - OPTimisE Follow-up Questionnaire v0.6 18/8/2021
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Exercise Diary

Participant ID number:

Please keep a daily record of whether you have completed the exercises prescribed to
treat your elbow. Your physiotherapist will not see this information, so please be honest in
your record-keeping.

If you have done your exercises, please tick the box for that day. If you have not done any
exercises, please leave the box empty.

Monday Tuesday | Wednesday | Thursday Friday Saturday Sunday

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
Week 9
Week 10
Week 11
Week 12
Week 13

When you have completed your diary please return it in the stamped addressed envelope
provided, to:

Marcus Bateman (OPTimisE Trial),
Orthopaedic Outpatient Department
Royal Derby Hospital,

Derby,

DE22 3NE.

IRAS Project ID: 297637 OPTimisE Exercise Diary Version 0.2 13/5/2021
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Appendix 4.7: OPTimisE Trial clinical report form - OPTimisE intervention treatments

Optimising Physiotherapy for people with Tennis Elbow — a mixed methods pilot &

feasibility randomised controlled trial

CRFO3 — OPTimisE Intervention Treatments

Participant ID Number:

Site:

Appointment Date:

Advice Topic

Tick boxes below if delivered

What tennis elbow is

Activity modification

Pacing

Promote self-efficacy

Ergonomics for work or sport

Medication advice

Basic pain science

General exercise advice

Smoking cessation (if applicable)

Sleep advice

General diet advice

Diabetes management (if applicable)

Exercise

Tick boxes below if delivered a

Forearm stretches (30s x3 before and
after loading exercises)

isometric and con/eccentric exercise

nd indicate amount of load for

Isometric loading (hold for 60s and
repeat 5 times)

Combined eccentric & concentric
loading (10-15 reps, 3 sets, 12
seconds to complete each rep)

Higher load functional exercise

High load general upper body
exercise

Orthotics

Elbow clasp provided and patient
instructed how to use

Tick boxes below if delivered

IRAS Project ID: 297637 CRFO3 — OPTimisE Intervention Treatments

v0.1 10/3/2021
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Appendix 4.8: OPTimisE Trial Research Ethics Committee approval letter

NHS

Health Research
Authority

Yorkshire & The Humber - Sheffield Research Ethics Committee
NHS Blood and Transplant Blood Donor Centre

Holland Drive

Newcastle upon Tyne

Tyne and Wear

NE2 4NQ

Please note: This is the
favourable opinion of the

REC only and does not allow
you to start your study at NHS
sites in England until you
receive HRA Approval

22 June 2021

Mr Marcus Bateman

Consultant Upper Limb Physiotherapist

Derby Teaching Hospitals NHS Foundation Trust
Orthopaedic Outpatient Department

Royal Derby Hospital

Derby

DE22 3NE

Dear Mr Bateman
Study title: Optimising Physiotherapy for people with Tennis Elbow

— a mixed methods pilot & feasibility randomised
controlled trial.

REC reference: 21/YH/0121
Protocol number: UHDB/2019/013
IRAS project ID: 297637

Thank you for your letter of 14 June 2021, responding to the Research Ethics Committee’s
(REC) request for further information on the above research and submitting revised
documentation.

The further information has been considered on behalf of the Committee by the Chair.
Confirmation of ethical opinion
On behalf of the Committee, | am pleased to confirm a favourable ethical opinion for the above

research on the basis described in the application form, protocol and supporting documentation
as revised, subject to the conditions specified below.
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Good practice principles and responsibilities

The UK Policy Framework for Health and Social Care Research sets out principles of good
practice in the management and conduct of health and social care research. It also outlines the
responsibilities of individuals and organisations, including those related to the four elements of
research transparency:

registering research studies
reporting results

informing participants
sharing study data and tissue

A 00 N =

Conditions of the favourable opinion
The REC favourable opinion is subject to the following conditions being met prior to the start of
the study.

Confirmation of Capacity and Capability (in England, Northern Ireland and Wales) or NHS
management permission (in Scotland) should be sought from all NHS organisations involved in
the study in accordance with NHS research governance arrangements. Each NHS organisation
must confirm through the signing of agreements and/or other documents that it has given
permission for the research to proceed (except where explicitly specified otherwise).

Guidance on applying for HRA and HCRW Approval (England and Wales)/ NHS permission for
research is available in the Integrated Research Application System.

For non-NHS sites, site management permission should be obtained in accordance with the
procedures of the relevant host organisation.

Sponsors are not required to notify the Committee of management permissions from host
organisations

Reqistration of Clinical Trials

All research should be registered in a publicly accessible database and we expect all
researchers, research sponsors and others to meet this fundamental best practice standard.

It is a condition of the REC favourable opinion that all clinical trials are registered on a
publicly accessible database within six weeks of recruiting the first research participant. For this
purpose, ‘clinical trials’ are defined as the first four project categories in IRAS project filter
question 2. Failure to register a clinical trial is a breach of these approval conditions, unless a
deferral has been agreed by or on behalf of the Research Ethics Committee (see here for more
information on requesting a deferral:
https://www.hra.nhs.uk/planning-and-improving-research/research-planning/research-reqistratio
n-research-project-identifiers/

If you have not already included registration details in your IRAS application form, you should
notify the REC of the registration details as soon as possible.
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Further guidance on registration is available at:
https://www.hra.nhs.uk/planning-and-improving-research/research-planning/transparency-respo
nsibilities/

Publication of Your Research Summary

We will publish your research summary for the above study on the research summaries section
of our website, together with your contact details, no earlier than three months from the date of
this favourable opinion letter.

Should you wish to provide a substitute contact point, make a request to defer, or require further
information, please visit:
https://www.hra.nhs.uk/planning-and-improving-research/application-summaries/research-sum
maries/

N.B. If your study is related to COVID-19 we will aim to publish your research summary
within 3 days rather than three months.

During this public health emergency, it is vital that everyone can promptly identify all relevant
research related to COVID-19 that is taking place globally. If you haven't already done so,
please register your study on a public registry as soon as possible and provide the REC with the
registration detail, which will be posted alongside other information relating to your project. We
are also asking sponsors not to request deferral of publication of research summary for any
projects relating to COVID-19. In addition, to facilitate finding and extracting studies related to
COVID-19 from public databases, please enter the WHO official acronym for the coronavirus
disease (COVID-19) in the full title of your study. Approved COVID-19 studies can be found at:
https://www.hra.nhs.uk/covid-19-research/approved-covid-19-research/

It is the responsibility of the sponsor to ensure that all the conditions are complied with
before the start of the study or its initiation at a particular site (as applicable).

After ethical review: Reporting requirements

The attached document “After ethical review — guidance for researchers” gives detailed
guidance on reporting requirements for studies with a favourable opinion, including:

. Notifying substantial amendments

. Adding new sites and investigators

. Notification of serious breaches of the protocol

. Progress and safety reports

. Notifying the end of the study, including early termination of the study
. Final report

. Reporting results

The latest guidance on these topics can be found at
https://www.hra.nhs.uk/approvals-amendments/managing-your-approval/.

Ethical review of research sites
NHS/HSC sites
The favourable opinion applies to all NHS/HSC sites taking part in the study, subject to
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confirmation of Capacity and Capability (in England, Northern Ireland and Wales) or
management permission (in Scotland) being obtained from the NHS/HSC R&D office prior to the
start of the study (see "Conditions of the favourable opinion" below).

Non-NHS/HSC sites

| am pleased to confirm that the favourable opinion applies to any non-NHS/HSC sites listed in
the application, subject to site management permission being obtained prior to the start of the
study at the site.

Approved documents
The final list of documents reviewed and approved by the Committee is as follows:

Document Version Date

Interview schedules or topic guides for participants [OPTimisE v0.2 26 April 2021
Interview Topic Guide]

IRAS Application Form [IRAS_Form_19052021] 19 May 2021
Letter from funder [Funding letter] 23 January 2020
Letters of invitation to participant [OPTimisE Letter of Introduction  |v0.2 28 April 2021
(from GP practice)]

Letters of invitation to participant [OPTimisE Letter of Introduction  |v0.1 10 March 2021
(from Physio clinic)]

Letters of invitation to participant [OPTimisE Qualitative Study v0.2 28 April 2021
Invitation Letter]

Non-validated questionnaire [OPTimisE Exercise Diary] v0.2 13 May 2021
Non-validated questionnaire [OPTimisE Screening Questionnaire] |v0.2 13 May 2021
Other [OPTimisE CRF02 - Usual Care Treatments] v0.1 10 March 2021
Other [OPTimisE CRFO03 - OPTimisE Intervention Treatments] v0.1 10 March 2021
Other [OPTimisE Intervention Handbook] v0.4 06 April 2021
Other [OPTimisE Patient Manual] v0.1 30 March 2021
Other [Short CV Chris Littlewood] v1.0 02 December 2020
Other [Short CV Benjamin Saunders] v1.0 02 December 2020
Other [Short CV Jonathan Hill] v1.0 10 November 2020
Other [Ethical Review - Response to Recommendations] 14 June 2021
Participant consent form [OPTimisE Qualitative Consent Form] v0.1 08 March 2021
Participant consent form [OPTimisE Trial Consent Form] v0.4 14 June 2021
Participant information sheet (PIS) [OPTimisE Patient Information |v0.4 14 June 2021
Sheet

Partici]pant information sheet (PIS) [OPTimisE Qualitative v0.2 14 June 2021
Participant Information Sheet (Patients declined trial)]

Participant information sheet (PIS) [OPTimisE Qualitative v0.2 14 June 2021
Participant Information Sheet (Patients in trial)]

Participant information sheet (PIS) [OPTimisE Qualitative v0.2 14 June 2021
Participant Information Sheet (Physiotherapist)]

Research protocol or project proposal [OPTimisE Trial Protocol] v1.0 18 May 2021
Summary CV for Chief Investigator (Cl) [CV Marcus Bateman] 26 April 2021
Validated questionnaire [OPTimisE CRFO01 - Baseline v0.4 06 May 2021
Questionnaire]

Validated questionnaire [OPTimisE Follow-up Questionnaire] v0.4 13 May 2021
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Statement of compliance

The Committee is constituted in accordance with the Governance Arrangements for Research
Ethics Committees and complies fully with the Standard Operating Procedures for Research
Ethics Committees in the UK.

User Feedback

The Health Research Authority is continually striving to provide a high quality service to all
applicants and sponsors. You are invited to give your view of the service you have received and
the application procedure. If you wish to make your views known please use the feedback form
available on the HRA website:
http://www.hra.nhs.uk/about-the-hra/governance/quality-assurance/

HRA Learning

We are pleased to welcome researchers and research staff to our HRA Learning Events and
online learning opportunities— see details at:
https://www.hra.nhs.uk/planning-and-improving-research/learning/

| IRAS project ID: 297637 Please quote this number on all correspondence

With the Committee’s best wishes for the success of this project.

Yours sincerely

77 XM NG

Dr Tim Sprosen
Chair

Email:sheffield.rec@hra.nhs.uk

Enclosures: “After ethical review — guidance for
researchers” [SL-AR2]

Copy to: Dr Teresa Grieve

Lead Nation
England: approvals@hra.nhs.uk
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Appendix 4.9: OPTimisE Trial HRA approval letter

Ymchwil lechyd m
a Gofal Cymru

Health and Care Health Research
Research Wales Authority

Mr Marcus Bateman

Consultant Upper Limb Physiotherapist Hcgvvasi:: af:’vf:l":'sm%*l‘:;‘::zzt
Derby Teaching Hospitals NHS Foundation Trust ] T
Orthopaedic Outpatient Department

Royal Derby Hospital

Derby

DE22 3NE

22 June 2021

Dear Mr Bateman

HRA and Health and Care
Research Wales (HCRW)

Approval Letter

Study title: Optimising Physiotherapy for people with Tennis Elbow
— a mixed methods pilot & feasibility randomised
controlled trial.

IRAS project ID: 297637

Protocol number: UHDB/2019/013

REC reference: 21/YH/0121

Sponsor University Hospitals of Derby & Burton NHS Foundation
Trust

| am pleased to confirm that HRA and Health and Care Research Wales (HCRW) Approval
has been given for the above referenced study, on the basis described in the application form,
protocol, supporting documentation and any clarifications received. You should not expect to
receive anything further relating to this application.

Please now work with participating NHS organisations to confirm capacity and capability, in
line with the instructions provided in the “Information to support study set up” section towards
the end of this letter.

How should | work with participating NHS/HSC organisations in Northern Ireland and
Scotland?

HRA and HCRW Approval does not apply to NHS/HSC organisations within Northern Ireland
and Scotland.

If you indicated in your IRAS form that you do have participating organisations in either of
these devolved administrations, the final document set and the study wide governance report
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(including this letter) have been sent to the coordinating centre of each participating nation.
The relevant national coordinating function/s will contact you as appropriate.

Please see IRAS Help for information on working with NHS/HSC organisations in Northern
Ireland and Scotland.

How should | work with participating non-NHS organisations?
HRA and HCRW Approval does not apply to non-NHS organisations. You should work with
your non-NHS organisations to obtain local agreement in accordance with their procedures.

What are my notification responsibilities during the study?

The standard conditions document “After Ethical Review — guidance for sponsors and
investigators”, issued with your REC favourable opinion, gives detailed guidance on reporting
expectations for studies, including:

e Registration of research

o Notifying amendments

¢ Notifying the end of the study
The HRA website also provides guidance on these topics, and is updated in the light of
changes in reporting expectations or procedures.

Who should | contact for further information?
Please do not hesitate to contact me for assistance with this application. My contact details
are below.

Your IRAS project ID is 297637. Please quote this on all correspondence.

Yours sincerely,

i

77 JAD,
Jy'{/(,ﬁﬁ(t (z\‘\f\

Natalie Marking
Approvals Specialist

Email: approvals@hra.nhs.uk

Copy to: Dr Teresa Grieve
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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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imisE NIHR | Nationalnsttute Keele € Derby and Burton

for Health Research The CSP Charitable Trust UNIVERSITY NHS Foundation Trust

Optimising Physiotherapy for people with Tennis Elbow — a mixed methods pilot & feasibility
randomised controlled trial

Qualitative Study - Participant Information Sheet

We would like to invite you to take part in an interview as part of our research study. Before you decide
we would like you to understand why the research is being done and what it would involve for you. Talk

to others about the study if you wish. Ask us if there is anything that is not clear.

What is the purpose of the study?

Tennis Elbow is a common problem but we do not know the best way of treating it. Physiotherapy is
often recommended. This can involve a variety of treatments, for example: exercise, taping,
acupuncture, manual therapy, ultrasound or laser. Different physiotherapists prefer different
treatments, dependent on how they were trained, but research suggests that the best treatments are
not always used. We have designed an optimised physiotherapy treatment package based upon
research evidence and expert opinion that we want to test with patients. This is focussed on three
elements:

1. Advice and education so that patients can learn to manage the problem themselves

2. A specific exercise regime to improve function

3. ATennis Elbow brace to control pain

The purpose of this study is to evaluate if it is feasible to run a large-scale study to establish whether this
optimised physiotherapy treatment package is more effective than usual physiotherapy in reducing pain
and improving function in people with Tennis Elbow. We will look at how willing people were to be
involved, how well they engaged with the treatments and how well the treatment effect could be
measured. We will also be inviting some people to discuss their experience of being involved to identify
what worked well and what could be improved for a large national trial.

Why have | been invited?

You are being invited to take part because you were a participant in the trial

Do | have to take part?

It is up to you to decide whether or not to take part. If you do decide to take part you will be given this
information sheet to keep and will be asked to sign a consent form. If you do decide to take part, you
are still free to withdraw at any time and without giving a reason. This would not affect your medical
care or legal rights. People that are interviewed will receive a £20 Amazon/Love2shop voucher for their
time and travel expenses will be reimbursed if the interviews are held face-to-face.

What will happen to me if | take part?

You have been invited to attend a short interview to discuss you experience of the research trial. The
interviews will be relaxed and informal, may last up to 1 hour and can be arranged face-to-face, either in

Page 1 of 4
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a quiet room at the physiotherapy department or in your own home, by telephone, or online using
video-conferencing.

Interviews will be audio-recorded and sent to a UK-based transcription service to be converted into a
written format. These will be subject to a confidentiality agreement. Your personal details will not be
shared with the transcription service and you should avoid disclosing any information during the
interview that you do not wish to be shared. Some quotes may used in the written-up report. Any
quotes or discussions will be anonymised, so no one will know it was you who made the comments.
There will be no other use of the recordings. Recordings will be deleted following the publication of the
results.

Expenses and payments

Participants that are interviewed will receive a £20 Amazon/Love2shop voucher for their time and travel
expenses will be reimbursed if the interviews are held face-to-face.

What are the possible disadvantages and risks of taking part?

There are no serious risks to taking part in this research. During the interview, should you feel
uncomfortable with any of the discussions, you are free to end the discussion at any point.

What are the possible benefits of taking part?

There are no direct benefits from taking part, but the information we get from this study may help
inform future research and direct future treatment to other patients with a Tennis Elbow.

What happens when the research study stops?

Your involvement in the study will end after the interview.

What if there is a problem?

If you have a concern about any aspect of this study, you should ask to speak to the researchers who will
do their best to answer your questions. The researchers contact details are given at the end of this
information sheet.

You may also contact your local Patient Advice Liaison Service (PALS) for any concerns or complains that
you might have on {add local PALS details}

Will my taking part in the study be kept confidential?

We will follow ethical and legal practice and all information about you will be handled in confidence.

The interview recording and transcription will be looked at by authorised persons from Keele University
and University Hospitals of Derby and Burton NHS Foundation Trust. It may also be looked at by
authorised people to check that the study is being carried out correctly. All will have a duty of
confidentiality to you as a research participant and we will do our best to meet this duty.
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All information which is collected about you during the course of the research will be kept strictly
confidential, stored in a secure and locked office, and on a password protected database. Any
information about you which leaves the hospital will have your name and address removed
(anonymised) and a unique code will be used so that you cannot be recognised from it.

Your personal data (email address, telephone number) will be kept for up to 6 months after the end of
the study so that we are able to contact you about the findings of the study (unless you advise us that
you do not wish to be contacted). All other data (research data) will be kept securely for 5 years. After
this time your data will be disposed of securely. During this time all precautions will be taken by all
those involved to maintain your confidentiality, only members of the research team will have access to

your personal data.

How will we use information about you?
We will need to use information from you for this research project.
This information will include your
e |nitials
e Name
e contact details (email, telephone number)
People will use this information to do the research or to check your records to make sure that the
research is being done properly.
People who do not need to know who you are will not be able to see your name or contact details. Your
data will have a code number instead.
We will keep all information about you safe and secure.
Once we have finished the study, we will keep some of the data so we can check the results. We will

write our reports in a way that no-one can work out that you took part in the study.

What are your choices about how your information is used?
e You can stop being part of the study at any time, without giving a reason, but we will keep
information about you that we already have.
¢ We need to manage your records in specific ways for the research to be reliable. This means that
we won’t be able to let you see or change the data we hold about you.

Where can you find out more about how your information is used?
You can find out more about how we use your information
e at www.hra.nhs.uk/information-about-patients/

e our leaflet available from http://www.hra.nhs.uk/patientdataandresearch

e by asking one of the research team
e by sending an email to uhdb.sponsor@nhs.net
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What will happen if | don’t want to carry on with the study?

Your participation is voluntary and you are free to withdraw at any time, without giving any reason, and
without your medical care or legal rights being affected. If you withdraw then the information collected
so far cannot be erased and this information may still be used in the project analysis.

What will happen to the results of the research study?

It is anticipated that the results of the study will be published in scientific journals as well as being
presented at relevant conferences. You are entitled to receive a summary of the results if you wish.
Who is organising and funding the research?

This research is being organised by University Hospitals of Derby and Burton NHS Foundation Trust and
is being funded by the National Institute of Health Research (NIHR) and the Chartered Society of
Physiotherapy Charitable Trust.

Who has reviewed the study?

All research in the NHS is looked at by independent group of people, called a Research Ethics Committee,
to protect your interests. This study has been reviewed and given favourable opinion by the Yorkshire &
The Humber - Sheffield Research Ethics Committee (refence number: xxxxxxxxxx).

Further information and contact details:

Marcus Bateman Dr Jonathan Hill
Chief Investigator Academic Supervisor
marcus.bateman@nhs.net j.hill@keele.ac.uk

Website: www.optimise-trial.uk
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Appendix 5.2: OPTimisE Trial qualitative invitation letter
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Derby Clinical Trial Support Unit,
Medical School Office 5033,
Royal Derby Hospital,

Derby,

DE22 3NE.

Optimising Physiotherapy for people with Tennis Elbow — Qualitative Study

Dear Sir / Madam,

Thank you for agreeing to be contacted about this part of the OPTimisE trial. As part of this
research, we are inviting a selection of patients and physiotherapists to be interviewed. The
purpose of the interviews is to find out your opinions about several aspects of the trial, such as
what you found good or bad and how it could be improved for a future large main trial.

The interviews are expected to take around one hour and can be done in person at the
physiotherapy department where you received your treatment, by telephone or by video-
conference. You will receive £20 for your time, and travel expenses will be reimbursed if you
choose to be interviewed in the physiotherapy department. The conversations will be audio-
recorded and direct quotes may be used when we report the results but these will be anonymised
to protect your identity.

| will contact you within the next fortnight by telephone or email to discuss whether you
wish to take part in the interviews and if so, arrange a convenient time. Your participation is
entirely optional.

Yours sincerely,

Marcus Bateman.
Consultant Physiotherapist / Doctoral Research Fellow

IRAS Number 297637 OPTimisE Qualitative Study Invitation Letter v0.2 28/4/2021
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Appendix 5.3: OPTimisE Trial qualitative participant information sheet (physiotherapist version)
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Optimising Physiotherapy for people with Tennis Elbow — a mixed methods pilot & feasibility
randomised controlled trial

Qualitative Study - Participant Information Sheet

We would like to invite you to take part in an interview as part of our research study. Before you decide
we would like you to understand why the research is being done and what it would involve for you. Talk
to others about the study if you wish. Ask us if there is anything that is not clear.

What is the purpose of the study?

Tennis Elbow is a common problem but we do not know the best way of treating it. Physiotherapy is
often recommended. This can involve a variety of treatments, for example: exercise, taping,
acupuncture, manual therapy, ultrasound or laser. Different physiotherapists prefer different
treatments, dependent on how they were trained, but research suggests that the best treatments are
not always used. We have designed an optimised physiotherapy treatment package based upon
research evidence and expert opinion that we want to test with patients. This is focussed on three
elements:

1. Advice and education so that patients can learn to manage the problem themselves

2. A specific exercise regime to improve function

3. ATennis Elbow brace to control pain

The purpose of this study is to evaluate if it is feasible to run a large-scale study to establish whether this
optimised physiotherapy treatment package is more effective than usual physiotherapy in reducing pain
and improving function in people with Tennis Elbow. We will look at how willing people were to be
involved, how well they engaged with the treatments and how well the treatment effect could be
measured. We will also be inviting some physiotherapists to discuss their experience of being involved
to identify what worked well and what could be improved for a large national trial.

Why have | been invited?

You are being invited to take part because you were
a physiotherapist in the trial

Do | have to take part?

It is up to you to decide whether or not to take part. If you do decide to take part you will be given this
information sheet to keep and will be asked to sign a consent form. If you do decide to take part, you
are still free to withdraw at any time and without giving a reason. This would not affect your
involvement as a physiotherapist in the trial or your legal rights. People that are interviewed will receive
a £20 Amazon/Love2shop voucher for their time and travel expenses will be reimbursed if the
interviews are held face-to-face.
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What will happen to me if | take part?

You have been invited to attend a short interview to discuss you experience of the research trial. The
interviews will be relaxed and informal, may last up to 1 hour and can be arranged face-to-face, either in
a quiet room at the physiotherapy department or in your own home, by telephone, or online using
video-conferencing. You would be expected to participate outside of your working hours.

Interviews will be audio-recorded and sent to a UK-based transcription service to be converted into a
written format. These will be subject to a confidentiality agreement. Your personal details will not be
shared with the transcription service and you should avoid disclosing any information during the
interview that you do not wish to be shared. Some quotes may used in the written-up report. Any
quotes or discussions will be anonymised, so no one will know it was you who made the comments.
There will be no other use of the recordings. Recordings will be deleted following the publication of the
results.

Expenses and payments

Participants that are interviewed will receive a £20 Amazon/Love2shop voucher for their time and travel
expenses will be reimbursed if the interviews are held face-to-face.

What are the possible disadvantages and risks of taking part?

There are no serious risks to taking part in this research. During the interview, should you feel

uncomfortable with any of the discussions, you are free to end the discussion at any point.

What are the possible benefits of taking part?

There are no direct benefits from taking part, but the information we get from this study may help
inform future research and direct future treatment to other patients with a Tennis Elbow.

What happens when the research study stops?

Your involvement in the study will end after the interview.

What if there is a problem?

If you have a concern about any aspect of this study, you should ask to speak to the researchers who will
do their best to answer your questions. The researchers contact details are given at the end of this
information sheet.

You may also contact your local Patient Advice Liaison Service (PALS) for any concerns or complains that
you might have on 0114 271 5535.

Will my taking part in the study be kept confidential?

We will follow ethical and legal practice and all information about you will be handled in confidence.

The interview recording and transcription will be looked at by authorised persons from Keele University
and University Hospitals of Derby and Burton NHS Foundation Trust. It may also be looked at by
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authorised people to check that the study is being carried out correctly. All will have a duty of
confidentiality to you as a research participant and we will do our best to meet this duty.

All information which is collected about you during the course of the research will be kept strictly
confidential, stored in a secure and locked office, and on a password protected database. Any
information about you which leaves the hospital will have your name and address removed
(anonymised) and a unique code will be used so that you cannot be recognised from it.

Your personal data (email address, telephone number) will be kept for up to 6 months after the end of
the study so that we are able to contact you about the findings of the study (unless you advise us that
you do not wish to be contacted). All other data (research data) will be kept securely for 5 years. After
this time your data will be disposed of securely. During this time all precautions will be taken by all
those involved to maintain your confidentiality, only members of the research team will have access to
your personal data.

How will we use information about you?
We will need to use information from you for this research project.
This information will include your
e |Initials
e Name
e contact details (email, telephone number)
People will use this information to do the research or to check your records to make sure that the
research is being done properly.
People who do not need to know who you are will not be able to see your name or contact details. Your
data will have a code number instead.
We will keep all information about you safe and secure.
Once we have finished the study, we will keep some of the data so we can check the results. We will
write our reports in a way that no-one can work out that you took part in the study.

What are your choices about how your information is used?
e You can stop being part of the study at any time, without giving a reason, but we will keep
information about you that we already have.
+« We need to manage your records in specific ways for the research to be reliable. This means that
we won’t be able to let you see or change the data we hold about you.

Where can you find out more about how your information is used?
You can find out more about how we use your information
e at www.hra.nhs.uk/information-about-patients/
o our leaflet available from http://www.hra.nhs.uk/patientdataandresearch

e by asking one of the research team

e by sending an email to uhdb.sponsor@nhs.net
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What will happen if | don’t want to carry on with the study?

Your participation is voluntary and you are free to withdraw at any time, without giving any reason, and
without your medical care or legal rights being affected. If you withdraw then the information collected
so far cannot be erased and this information may still be used in the project analysis.

What will happen to the results of the research study?

It is anticipated that the results of the study will be published in scientific journals as well as being
presented at relevant conferences. You are entitled to receive a summary of the results if you wish.
Who is organising and funding the research?

This research is being organised by University Hospitals of Derby and Burton NHS Foundation Trust and
is being funded by the National Institute of Health Research (NIHR) and the Chartered Society of
Physiotherapy Charitable Trust.

Who has reviewed the study?

All research in the NHS is looked at by independent group of people, called a Research Ethics Committee,
to protect your interests. This study has been reviewed and given favourable opinion by the Yorkshire &
The Humber - Sheffield Research Ethics Committee (refence number: 21/YH/0121).

Further information and contact details:

Marcus Bateman Dr Jonathan Hill
Chief Investigator Academic Supervisor
marcus.bateman@nhs.net j-hill@keele.ac.uk

Website: www.optimise-trial.uk
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Appendix 5.4: OPTimisE Trial qualitative interview topic guide
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Interview Topic Guide

Patient Interviews (those that declined trial participation):

1. Introduction and purpose of the interview

2. Reasons for declining participation in the trial:
a. What were your thoughts when you were invited to participate in this trial?
b. Probe any points raised.
c. Prompts: explanation given about the trial, method of approach.

3. Trial information:
a. What were your thoughts on the information you received about the trial?
b. Probe any points raised.

4. Areas for improvement:
a. What are your opinions about how the trial could be improved?
b. Prompts: any changes to the patient information?

Patient Interviews (trial participants):
1. Introduction and purpose of the interview
2. Impact of the condition:
a. What has the impact of having Tennis Elbow been for you?
b. Probe any points raised
3. Reasons for participating in the trial:

a. What were your thoughts when you were invited to participate in this trial?

b. Probe any points raised.

c. Prompts: explanation given about the trial, method of approach.

4. Trial information:
a. What were your thoughts on the information you received about the trial?
b. Probe any points raised.

5. Physiotherapy treatment:

a. What were your thoughts about the physiotherapy treatment that you received during the
trial?

b. Probe any points raised.

c. Prompts: frequency of appointments, dosage of exercises, adherence to exercises,
acceptability of treatment, have symptoms improved, self-efficacy, feelings re: what
treatment aspects contributed most to improvements (if applicable).

6. Outcome measures:

a. What were your thoughts about the questionnaires used to measure the effect of your
treatment?

b. Probe any points raised.

c. Prompts: suitability of paper or online systems as applicable, length of questionnaires,
frequency of outcome measure collection.

7. Areas for improvement:
a. What are your opinions about how the trial could be improved?
b. Prompts: any changes to the patient manual or website.

IRAS Project ID: 297637 OPTimisE Interview Topic Guide Version 0.2 26/4/2021
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Physiotherapist Interviews:
1. Introduction and purpose of the interview
2. Trial information and training:
a. How confident did you feel in treating people with Tennis Elbow before the trial?
b. What were your thoughts on the information and training you received about the trial?
c. Probe any points raised.
d. Prompts: site training sessions, website, site resources.
3. Intervention delivery:
a. What are your thoughts on delivering the physiotherapy treatment during the trial?
b. Prompts: challenges, opinions re: deliverability in an NHS clinical setting.
4. Areas for improvement:
a. What are your opinions about how the trial could be improved?
b. Prompts: any changes to supporting information e.g. Intervention Handbook.
5. Outlook:
a. How has being involved in this trial changed how you would treat people with Tennis Elbow
in the future?
b. Probe any points raised.

IRAS Project ID: 297637 OPTimisE Interview Topic Guide Version 0.2 26/4/2021

235



Appendix 5.5: OPTimisE Trial qualitative codebook - Trial acceptability of patient participants
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Appendix 5.6: OPTimisE Trial qualitative codebook - Trial acceptability of physiotherapist participants

e [ENUBW UOHUBAISIU|
g e A e R A A 1 A1 e e 1 S A A S R S RS e s RS [ENUEBW JUBNEd
QT S82JN0SaY |ell] 0] paje|ay }oeqpas
AR R T mucw_uma 1111 pue OC_C_N.Z usamaq Qmmu
7 s R R R e R RS SRS S R RS SRR R s e s s >._®>__®U OC_C_N.E 3U1|UO Jo} [BRUSIod

~*Buluiesy Buipiebal yoegpass4

e [eL} IsIWL] dO 8y} Jo >H___QN_NQw pue OC_C_WZ als

O S T B B B R G S e B s mU_QOu S0IAPY

o A R aoelq Mog|g
'sayodlalisS

o A T DC_wOU asioIaxg

et R UOI03|aS aSIDIeXT

] ST B L RS A 2JeD [ENSN PUB UOHUSAIS)UI JSIWI] JO Y} Usamlaq saouaiagiq

awij Juswiuiodde piepue)s ul uoluSAIBIUL Jsiwi] O 40 Alsalle@

TR VDTSN RRSTNS A S T ey
s A S5 5 8B S TS N m—
P ———— T y—
A ————— T —
T R e e D e
S1U2IU0D

(S351de19Y301SAUd) 00qap0) MaiAIaju] ANjiqerdaddy et

268



Jey} s}iq spsemoy ajdoad Jasys p|noo noA pue aoe|d auo Ul S| uoljewlloul 8y} [|e yeyl 3 3noge Buiyy ao1u
ay} sem jey} ybnouyy | Inq sbulyy Jayjo asay} 4o ||e pue siojoe} 9|A3sayl| 1Y} INOCE SH|E} JI UBUM SIBU}0
uey} sjuaned awos o} oy10ads aiow ag pjnom uoiuaaiaiul poddns ay) jo sjoadse awos 1oy pue sbuiyy
9s0y} Jo ainjeu ay} Jo Buiyojalls ayy mouy noA jnoge e} noA ayi sBuly) Inoge paispuom Jo Hos

| @onoeud [esiuljo umo Aw yoseasal siy} Bunsal yim mouy| | ‘Ajluo Aw saA ) Buuaalap jo aousliadxa
anisod e pey Ajuo | Ing aoualiadxa pajiwi| Ajies B Sem )l Jlwpe |Im | “aoualiadxa aAljisod e pey Ajuo
| '} Inoge Bulyy 801U 8y} SEM Jey ] “JaAllap 0} piemiofiybielss Ajies sem Ji ‘sem }i Jeyy 9l Jou ou 0S

‘} Inoge abueyo pjnom | 3ey3 3noge yuiyy A|snoirgo pinom | Buiyiou s,a1ay) pue os 23S pjnoo | ‘pjnoo

| se Je} se mo||o} 0} pJemiopybiens Ajie; ‘Aluiey sem Jl mouy noA “abueyd 0} papaau MuIy} PINOMm |

12y} peay Aw jo doj ay} 4o BuiyjAue Jo juIy} },ued uonuaAISiul dY} JO SWIS) Ul UBaw | ‘ay} Jo swia} uj, Aygeydeooy

uonuaAIaju| IsiWi| 4O 8Y} J0 seousliadx]

sajonb ajdwexg uoniuyaq awieu apod

110y Jspuiwal Bulurel |
‘s||eo suoyds|a} ejep Wnwiul

G Sid SMS JO} USpINg UIWPE 39npay

**90IA18s Hoddns ueiul)

* uone|suel) abenbue]

R e R R e e e R S S R Sl R R R R mc_twm QOH_ 10 aled >._NE_L&
mm ........................................................................................................................................................................... me®E®>O._QE_ ._Oh mco:mmomjw
B B B B R A R R R R Lw_m

269



9ld .’MOU SMOQ|a SIuus) aA0| |, ‘Bulkes dasy | @sneoaq way) 0} oeq pa} aq 0} JI pajuem
Ile Aay} ‘[s3pom oisAyd sy asaym juswipedsp Jayjo ayy] ul JI pauonuaw | usym jeyy Aes o} aAey | ‘ON,,

91d . 'SoA|asWay} }I op ued Aay} asneosaq ‘0} paau NOA JI UOISEDD0 Ppo ay} uo uado

uo way} aAea| 0} Ases s )1 puy way} apinb 0} Asea ajinb s | “Ajjeal Jey} yym pieoq uo aq yjoq ueo
noA pue yonw moy way) o} urejdxa pue uied awos aAeYy 0} ABXO s} ey} Way} o) urejdxa noA ‘jey}
Bulop pleoq uo jusied ay} 326 noA uay ‘ew 0y way} ssaiboid pue ssaibas 0} moy ulejdxa ues noA
pue op 0} sas[0J9Xa Way} BUIAIB 81,n0A Uy} pue JaAS)eYM Salll) SPU0D3S ()9 1o} Yojalls B way) Buialb
a1,noA ‘premiogybiens sj| &M 1,USI SNOIAGO S ‘||IoA\ "Op 0} Asea sem }| ‘juaijed e sem | Ji Jey} 0}
aquISNS pINoI | 8A3IIaq | 8shedad i ||8s yonw AJaA pinod | 3deouod e se og “Jejnoiued ul BuiyiAue
aye} 0} paau j,uop Aay| ¢iuaied ayy 0} ‘) J,usl 8|qeAalyoe a}inb si Aep e aouo asioiaxe siy) buloq,

Z¢ld

4[] 8y} Jo} asuas ayew ey} seop ‘leyl seo ‘aJsy} Sem )l punole abexoed sjoym sy} ashedsaq

1sn( Janljap 0} Asea sem }i 31| }|8) hoA pue asIouod Jo puy Y| 3|3} 3 ‘AuaA 384 3shl 31 Ing sI p1om ay}
Jeym mouy },uop ‘aiow 10| e }34 isnl } Inq jJuswieal) jo sadA} swes ay) BulaAlldp Sem | 0S “JaAIIBp 0}
a|qe aq 0} uonuaAIalul 8o1u Ajjeal e isnl )l apew }| “adusuadxe aoiu Ajjeal e jsnl sem ade|d auo ul || )i
aAey 0} pue ynis dn yoeq Jo puly 8| YlIM Juswiess} 8y} punole ainjoniselul jeys Jo |je Buiney -swin
Jo pouad Joys e ul uoiewIOjUI JEU} JO JO| B JaAISP 0} ainssald yonw 0s Japun Ua)jo os|e a1,noA pue
unb Ja)eos os S juswieal) JaAllep am Aem ayy pue sjuswpedsp oisAyd Ul 4nis uolewloul [essusb

10 plepuels ay} mouy noA jybnoys 1snl | pue 1ayjaboy 1ybnoiq pue pabexoed |jam Ajjeal isnl s i pue
jey} abeuew o} Moy Mouy NoA pue alos }a6 NoA i op 0} Jeym mouy NOA ‘0} MOy MOUY NOA ‘asealoul
0} MOy Mouy hoA ‘ybnouyy ob o} sabeys Jeajo s,a19y ] "aoe|d SUO Ul S| UOIJBWIOU] B} JO || -

1e3)0 A||eal s | Sy} 81| 39 B suoiuaalalul AdesayjoisAyd |je juaie Aym 384 isnl pue 3 pip noA 3 Buiop
1noge Buiyy AjaAo| A||eal ay) Sem Jey ] ‘uoBew.ojul Y} Jo Yipealq ay} pue Jayyaboy Jybnoiq sem |
moy pue pabexoed sem uonewloul 8y} Moy isnl si uo Josjyal aw axew pip Ajjeal 31 jeys Buiyy suo sy
‘paJaAlap g pInoYs ‘aq p|noyYs UOUSAISIUI

oisAyd aiow Aem ayj s j1 mouy noA ybnoyy | pue paubisap |jom sem }i Jybnoyy | Aym s jey} og
“UOIJUBAIS)UI Jo)UE|] B SB }I JSAI[ap 0} 8ABY },UPIP NOA ‘Way) 0} JueAs|al Jo Bunsalayul pul Jybiw Asyy

270



40 10| B Os 2ouejsul Joy Juanjed |euids B mes | JoABUSYM ‘MOq|a sluua) e ayl| Bulyiswos ayj1| sbulyy ing
Aym mouy| juop ‘ao1ape yolidwi umo Aw Ajaind 3snf jnoge Buryjey w,| ‘Aym mouy| J,uop ‘Jnoge Bupyjey
a1am am ojul Job am sBuiyy sy} jo awos Ajgqeqoud 3uiyy | Ing wajqo.d [ejejaysojnosnw jua)sisiad

e U0 108)J8 ue aney Ajlenuajod jey; sBuiys jo sepel Aw uo A|peoiq s1em way} Jo Jsow Yulyy | :S3Y
¢, U0 snoo} Ajjew.ou p,noA jeym Jo apisino

10 puy 8soy} Jo awos a1am Jo jualjed e Buneay | Aj|ewlou Jepel JnoA uo aq asoy} pjnom ‘Jayeboye
| 919m 18y} 3UIU} | ‘PapNjoUl am Jey) so1do} SDIAPE JuBIayIp sOu} |[e Jnoge Bupjuiyiisnf NI,

Joeqpasy
jusuodwod
3VIAPY

L1d .'poob Ajeas jeyy punoy | ‘os ‘awwelboid Buipeo| papelb

e 10} )1 40y ul Jybresys Buiob ysnl ueyy Jayjes ‘yjeay uopus} pue Jiedals uopusy ul Juepodwi A|ybiy

0s ale YoIypA “sBuiyl asoys Jo 10| e Jno ssiw Aay) 1eyl moq|e siuua} pul Iybiw Asy) a1aym ‘sueioiuljo
J86unoA oy ‘0y spJeba. ui ‘ejelodiooul 0} Buiyy poob e aq 0} Buiob sjey; yuiyy | oS “swwelboid

ay} ojul ayesodiodul Aj[enjoe o} - Jl JO }sal BU} ||e pue ssau)s ‘uoliessad Bujows JnoA ‘@diape
a1Aysayl| JnoA ssedwoous noA ains axew noA jeyy ybnolyy ob noA ey sseoold yon e ayi| Jsowje
s,alay} Jey} Buiaqg ‘|njesn aynb aq 1ybiw sueioiulo 1a6unoA Joy whipeied e 8y jsow|e Buiaey puy |,

8ld .06

p.noA jey; abexoed jo 1os jey) payi| Ajjeal | "poob sem )l ‘saA “sajdioulid ay) Job 8ANOA "sO8pIA
ay}job aAnoA "uoljewloyul jo speo| ‘poob Ajjeal alom apew p,noA S82IN0sal By} 9sNedaq ‘SaA
Juswsa|dwi 0} Asea A1aA sem }l ‘MalA Jo Juiod oisAyd e woi4 ,'S9sI0IaXa aWos SN[, ‘SPIOM Siy Ul
‘isnl sem }1 uay} pue |euy Buiouep-|je ‘Buibuis-|je Biq e ojul Buiwod aiam Aayy ybnouy) ‘sjdwis 0o} jiq e
sem } Jybnoy} oym juaned ppo sy} pey | “Way} JO SWOS Jo} SHIOM }I pue ayl| sjusied awos A|snoinqo
yolym ‘adioas e Jo Jig B S )| ,'SIY} op ueo |, ‘ajdwis Ajjeas sem )i asneoaq )i pay| sjuaijed sawog
‘auoawos Joj swwelbold ajdwis aoiu e JoB 9A,NOA J| ‘0S 411 J,USSOP ‘SHIOM USYO Jl ‘||oM Suop pue
a|dwis Buiyyewos 106 aA,noA i ‘|lom Bulyypwos Buiop yuiyy | “sjdwis Ajjeal a1e SaA|9SWaY} SaSI0IaXd
ay] "sbBuly) asoy} ||e Jo aieme 3 ||ImM Swi} JO JUNOWEe d|qeuoseal e paljllenb usaq s jey} suoAuy
‘a|dwis a)inb sem )| “Ajjeas pajsanbal sem )i se yonw Apaid gnys

ybnouy} Juam pue aysgam ayy dn pajnd isnl Ajjesay | Jusned isiiy Aw yum Aeme ybiesis s8oinosal
9SOU} pasn | UBY| "2JoM SO8pIA 3U} 81aym ‘JoA0D 0} pajuem noA soido} Jeym JjasAw Buipuiwal
‘ui-60j Jusned ay} yum sysgem ay} o} uo Buibbo| ‘}epjooq ayy Buipeal ysnlaw jo ased e sem |,

271



noA os pue uolIpuod jey} Jnoge peal noA 1xa} Aue s )i pue podas Asyy sBulyy 3sui ay) Jo auo ‘|njured
uayo s! 31 uo BuiA| Jeyy mouy noA wajgqold Japjnoys Yno 10je}ol 106 S,8U08WOS J| ¢, SUOIIPUOD UIBYaD
YlIM SUOIJBIDOSSE 9SaU) S)EW aM Jey} mouy noA uo uonoajjal e siy} si uiebe pue uolsanb sy} wayy
Bupise pue aoueyo e way) BulAlb Jou a1,am asneoaq Ajgeqoud s ey ssanb | Ing uied mogje ul yonw
11 Jnoge e} ajdoad |28} },uop noA siinb Aw ‘si aoiApe Aw os ulebe jey} yuiy) saw sayew Ajjenjoe j pue
SW 0} uonkelaAal B Jo JIq B [I}S s3I Apnis ay} suop BulABy USAS MOU Jey) USAS ‘Jey) ueaw | SSA  :STY
‘Aes 0} aney | ||am

Se Jey) uo pajosjyal aA,| S9A pue smalnIsiul Juaijed sy} Jo Jno sweo jey) Bulylswos semieyl  IN|
'SOA  S3d

0s ,9|qenojwodun

Ajjeal s )1 ‘deajs 0} 106 1ueo | ‘dn aw sayem}| “asewyybiu e si dasjs YO, ‘ples pamalAiaiul | ey
sjuaned ayj JO 10| B }9A pue Mmod|e SIuua} Joj NOA Jnoge mouy juop | ‘Buluresy Aw ui Ajjeal e je Jou
1ng 010 Beyjy pal e se paplebal aq ueo }I pue daajs yym ajbbnis ajdoad jey; pasiubooal |jom s i uled
3oeq YIm Aes noA o] ‘om ueaw | asneoad smalAlalul Jualjed ayy suop Buiaey Bunsaisjul sy 1N
"uonos|jal bunsalsyul

ue sem jey} oS “1ey) al| sbuiyy pue sajA1sayl| Jnoge siow yanw 3ulyj op noA assym uisped

Jo adA} uonesijisuas [esjusd UMO|] [N} JBY} JO SOUSPIAS 8I0W 83S M Uaym ‘op hok uaym ssanb |
"auids e 1o 393U e a1 Bulyiswos 1o} op pjnom noA uey) sjuswiess) adA) painjonsis Jo [euonipes) siow
aAIb ssanb | mouy noA alow }iq B aq 0} pus} | agAew Aym pue swajqosd mog|e yum sjuaized jnoge
JUIY} dw ayew pIp i1snl}] "Jey) JaAIp JO JnOge Y[} O} 9|qeHOojWoD 3 },UP|NOM | 1O Jey} Jnoge ains
jou w,| yo ybnoy} | yeyy a1ay} Buiyjou sem alay] “alam Way} Jo ||e Joe} u] ‘juaned e yim Japisuod
PINOM | JBUM ‘PINOM | JEYM JO SWIEDI SY} Ul SI19M WIAY} JO }SOW MOUY hoA “jJualjed e yum wayy
JSPISUOD },Up|NOM | 818ym plal} Ya| Jo 1no Ajo}a|dwiod ayi| 819M WaY} JO suou Ing uonjdsya. Jo uiod
90IU B seM Jey} oS "olsAyd e se yonw os jey | Yulyy SaA July} J,uop isnf agAew }uop | Yuiy} sw
apew pue auo |eulds e Je 00| | usym aghew aq p|nom | se suolipuod |esayduad swos yim disijoy
SE JoU W,| ey} sueaw }| “aoIApe Holidwi Jayjo ayji] 0} SSWOD JI UBYM 213sIjoy SE Jou Ww,| ‘| aghew jey}
JUIY} SW apew pue Mod|d siuua} ayi| uoiipuod [essyduad e Joy sBuiyy asoys Jybiam | moy uonsanb
1sh aw apew Ajgeqoud sbBuiy) asoy} jo awos 05 “wajqoid mogja ue yim job s,oym Apogawos

UM USYOo Japisuod }.uop ‘Ajjeal aney j,upjnom | ‘Isi] Aw uo ybiy os usaq aAey },Up|NOM SUONUBAIS}UI
JBYI0 Ym a)eroosse agAew pinom | sBuiyy Jayjo Jo Sp0s 9Say) JO SWOS 0S "9sSUsS Sayew Jeyy Ji

uied moq|e 18y} Jo asneoaq daajs j,uop Aay} aw Buljjey sjuaied jo sjo| 386 1,uop | mog|e ue yym das|s
91| sbuiyy pue epuabe Aw uo ybiy aynb aq pjnom }i dasjs pue sasijoeld ajhisay| asayy a1 sbulyy

272



‘llam se swajqoid Ayyedouipuay

1330 ojul jey} axe) pue jdwoud s e se |nyasn ajnb jey} punoy | ‘oS 'Jo a1ow op pjnoys am aghew
1nqg Ayjedoulpusj e Buneal) a1,noA uaym op Ajjesnewone jou Jybiw noA jeyy sbuiyy ‘1a1p JnoA ‘yjesy
|etauab InoA s moy ‘des|s JnoA s, Moy Ojul Yyono} agAew o} Jspullial a)i| esjxa jey) noA aaeb jsnl ji
Ing AemAue sBuly} 8sOU} JO 10| B PRISA0I JO pul| NOA ‘|nyash ajinb sem )| “Ajlenioe pip 3l ‘seA  :S3Y
¢-e1snl ) sem Jo Jdwold e jo yonw se aAIas Jeyl pig 19ays 3ol ayy yim Addey azem noA  :INI,

91d .’1sduoy aq 0} }l 1noge| Ajleal Juplp | Ing pip Aay) ples pue

[}isgam ay}l yim pajoelsjul >_®=C¢®U 2ABY OUM OM] 10 3UO pey aA | "Ou junowe mm:c BJON :S3Y
'S8A -1NI

&SHg

1330 3soy} 0 Aue 1o }3Ip JO Uoiessao Buijows je payoo| Asyj 4l ‘Usym os ‘Ueaw nok op Jeyp\  :SIY
é1eyl uo sjusied sy} wolj yoeq juswabebus

yonw 396 noA pig suoioas S2IAPE JuaIayip aU} JO ||e SEM SjusWIa|e pajie}ap aIow 8y} jo auo, 1N,

vld .cuaned sy oy sjgenjea

s|93} Jeyy Aem e uj Ajjeads ‘Jj,ust Ul 3 Bupjull s ‘mouy noA uted moqe juajsisiad aghely ¢juenodw
daa|s s Aym ||am ‘Jnoge e} 0} J J,usi awi} ay) Buirey s )i ‘uiebe aisy} pue Ing ‘ON ON :S3IY
‘Alsnoinqo ‘s|doad ||e 0} JueAs|al 8 Jou Aew awos ‘saA  :1NI

"way} 39610} JoU puy juesw | Jeym

MOU noA ‘so1do} By} JO BWOS JO oUBAS|aI BY} pasijeal Aayy JI Jopuom | “Apieq “Auies ‘seaA  :S3Y
£SSNosIp

pue dn Bulqg o3 Buikly aiam noA yeyy soidoy ayy 0} aAdasal aiam Aayy Jeys 984 NoA pid  :LNI,

Zld .Apnis ayy Jo 1no 186 0} Bulyiswos ‘uonoasyal

201U B s ey} ‘901U e s,Jey) os wajqold e s ‘e s3Il noA Buljjey a1,Aay) ‘sjusined Buimaiaiaiul 1,noA
mouy noA Ajjenjoe asneoaq |njasn s JI Aym pue Bunsaisjul Ajjeal si siyy ul yed Bupjey pue yoleasal
Aym sjey; ‘Aym sjey) pue Juswssasse aunnol Aw jo ped se uonsanb ay} yse },upjnom Ajgeqoud

| Inq 3 ssalppe A|qeqold pjnom | dn 31 jybnoiq Aauy J| "supnot Aw jo ped se ajelsusb j,upjnom

Buiyy Jo pury 1eys ‘si siy} mouy noA ‘1dajs ay moy juaied mogje siuua) e Bupjse 1apISUoD },up|nom

| Ing Buiuies; Aw woli Ynis siy} JO aWOS MOJ|0} [|3s hoA asaym Buluoseal 0} yoeoidde oiwyjiobie

sy} aAey pinoys agAew sjusned Auew os Buisas uey) Jayjel saouauadxs asoy) USAS jey) |99} 0} pus)

273



"0S |nyasn }I punoy pue pip jeyl sjuaied jo 8|dnod e alem a1ay} ‘sak

ing "esxa |euondo ue aq 0} paubisap sem }i pue }i jo Jed }sum ay} pasn ApogAlana JoN "SBA  :INI
"}JOM JB SUOISUB)IXa }sM pajeadal Jo speo| pue speo| Buiop

ale oym sjuaned asoyy Joy Alreinoiued ‘Buiyy jsum [eusiod B ppe 0} asuas sayew aw 0} }I pulyaq
a|diound ayj ‘aq ybiw awoNo 8y} JaASJBYAA “SMOQ|S SIUUS} AW Jo awos yum Apuaiayip Apybis
3UIY} SW apew Jo puly s )l oS ‘ajdoad awos 1o} A)ljiqissod e Sse I palapISU0d USAS JaA3U | Aym mouy
J,Uop | "uoISUdlXa ploAe 0} way} bulje) a1,9m pue uoisua)xa ojul Buiob way) buiddols s asneosaq
snjuab s ey Ajjenjoe ||om Jybnoyj | aiow ay} ‘J Jnoge Jybnoy) | ai0w 3y} UsY) pue pajsixa jey)
MOUY USAS J,Uplp | @sheoaq Aj9}a|dwiod aw maly) Jusuodwiod JSUM ay) Uay) puy ‘1ey} Ylim Juspiyuod
SS9| SeM | OS 9I| AW Ul BUO PanNss| USAS JaAaU o)\ “dsejo mog|a ue ‘o'l ‘pie ue wayy buinib ybnouyy
passiwsip Ajg}a|dwoo pue way) Bunesl) Juspluoo Al1aA }|a) | ‘jey) uonsanb Bunsalejul ue s)|  :S3Y
{Mode siuusy pim

ajdoad Bunjeau; ui [984 NOA pIp JUSPLUOD MOY ‘[Bl} BY} YIm papels nok alojeg 'poos “AeO  :INI,

Zld .'1eyl punoie uoeonpa ay} Uay) pue ynys asuejsisal ayy buiop jnoge

aq pjnom }i aloj\ "saydjalls ay} aquosald Ajaunnol ,upjnom | Ing ‘Jupjnom | og ‘jaljal woiydwAs

Jo} Ajaand Ajuo ‘sjdoad 0} 1no aAIb 0} sBulyy Jo 1si| Aw uo ybiy aq jupinom Ajjesauab buiyoialys pue ||e
Je Jey} auop aAey },UP|NOM | OS Way} 81| 0} wass sjuedoied pue jsed ayj Ul ‘ay} ul uaas aA,| sbuiyy
Jo Hos ay) 0} pasedwod saoinsp anoyuo Ajijenb ybiy siem Asy) pue sonoypo jno aAb Ajsunnod j,uop
am 0og -Bunsalsjul sem Jey) Bulylawos sem Yoiym adIAsp OIJoYHO 8y} pajelodiodul aAeY JUPINOAA,,

L1d . AbBajens juswabeuew e se 1oy jalal uied Jo }ig B Se I aAey

0} suondo sy} Jo sjuijds Y| AsyL “||em sk Jey} 81| 0} Waas sjuaned ‘uiebe ng "asoy} Jo S}o| Jeal) am
uaym Ajjeas uondo ayy aaey Jupip isnl am asneosaq ‘s|doad asiApe Ajjewlou o} pus} j,uop | Bulyswos
s, ey Ing "sbuiyy pue asnoeid yum Japaq 106 [jom ‘Jo aleme Ajn} jusem | Jeys Buiyy Ajuo ay) sem jeyy
‘0g "sjullds 8y JO 8210UD Y} 8ARY ,UpIp @M Sem [pueyaioiaq] Uo Juspluod Jusem | Buiyy Ajuo ayl,,

Noeqpasy
Jusuodwod
oloyuo

81d .'@Jay) pue a1ay jualjed ppo sy} Joj sjuswow qing 3ybi| pue s|jaq s

maj} e Buni i ‘og “Buiyy jo Hos jey} pue das|s o 3oe| yim Ajaiisuas uied pue sawiy Buljlesy jnoqe
pay|e} ap\ “uonessad Bupjows ‘adiape adAy ajhysay Ayyeay ‘swoydwAs uled Jiayy Bugosye aq ybiw
SaNnss| 90y} JO SWOS ey} pabpajmouoe jey} 3|dnod e Jo July) ued | ‘sak ‘Ajlenjoe pip | ‘SOA  :S3Y
¢alfisayl|

|esauab ayj 1noge sjdwoud asoy} 0} papuodsal jey sjuaiyed Auew aAey noA pig “AedO  :1NI

274



Zld . Asyowsau yi Buiop sjdoad Auew yyum wajqold

e aAey p,| Jybnoy) aAey jupinom | “Aj@jowal )i Buiop ypm wajqoid B aAey jupinom | ‘| sak og

‘Mo||0} 0} Asea Isn[ s )1 sS4 ‘sem )| sneoaq A|9jowal PaIaAlap g PINoo i July} | Ing ‘ing |doad awos
104 Buisnjuoo g e aq ybiw jeyy oS “uo 3}l ind 0} Aem yoiym mous| NoA o} alaym pue saob }I punol Aem
yoiym jnoge jeyy punose Bunjies 3snf Ajjenjoe os ynoyip 3iq e aq yBiw jey “Algeqosd soeiq ayy Bumy
Rynouyip e aney jybiw sjdoad swos ‘By} YUIY} | “0S YUIY} | SSA "OS MUIY} PInom | SaA ‘sap  :STY
{pueyslojaq 1914009 S} pue dOYHO 84} N0 1sod LN

'S8A  S3Y

0} 3|qe a19M NOA §| ¢||ED 09PIA B JBA0 JO auoyd 8y} JSAO UOUSAIB)UI U)eay 99} e

91| se asn p|nod noA jey) Buiyiawos aq pinom ey yuiy} noA op pJemio} Buirow suiyy noA og 1N,

yieaysje)
10 Ayjqisead

81d .} Bueam paddojs Aoy} ‘saA  :STY

¢utod jeyy je )1 Bueam paddols Aayy Buissanb w,| o “AeqO  :INI

‘eale ay} punole pasiisuas ajinb

A|snoiAqo ‘)l Jeam 0} 210s Aj[eal }snl }l puno} aysg °||om SEe 9SIOM }I Spew }i punoy jusijed suQ  :S3Y
‘ybnous sieq4  :INI

"90USIaY4IP JO }ig puIllq B dYEewW JUpIp }I SIaYjo pue peaiq paols aouis Bulyy

18 8y} Sem J1 aYI| ‘||om Ajjeas ‘} Yim ||am uo Job swos ‘Loyod sy} ul sjusied sy} punoy | S3Y,

91d .isAep Addey - jusned ay}

10} SYIOM }1 JI pue ‘siy} Ui Buiylowos 818y} aghew yuiy} o} Apybijs suozuoy Aw pauspeolq s}l ssanb
| ‘og "dseo e Buisn yym urebe mou Buiquuijo ase wayy Jo Yyjoq Ajjenioe pue - of e}l aAIB ||| mou Ing

‘N payood-yood aAey p,| wayy pjoy | ‘obe Jeak e yuiy | - pue uoluido Aw aw payse yjoq Aay} asnesaq
‘mou sdsejo Mog|2 9Sh U}0q OYM aUlW JO SPUDL} UBLISII OM] UM UOESISAUOD Buljsaisjul ue pey aA |
‘Jusied e sem

| J1 Jey} 0} qLOSgNS PINOD | AA3I|2C | 8sNEd3q }I ||9S yonw AIaA pjnod | }deouod e se og “Jejnoiued

ul BuiyiAue axe} 0} paau juop Aay] ¢iuaiied ayj o} ‘Y J,Usi d|geAalyoe a)inb s| Aep e 90U0 3S[0I9XD
siy} Bulop a1,Aay) uay) pue 1 Buljaay a1,Aay) Jansuaym ‘Aep ay} Ul JaAsuaym op ued Aay} yoladls ay}
yey) pasiseydwsa jo puy 3 asneaaq Ajjybijs op | yeym abueyd pip agAew ‘yojalls ay} 0} 3oeq Juam noA
Uy} pue sasIoJaxa ay} pIp NoA uay) pue yojalis ay) noA aAeb )i Jey) 1oB) 8y} July} | Osje puy  S3Y

275



1O punyj Aue way} uMoys aA,NOA JI pue noA Ylim sasiolaxa ay) auop AjjeaisAyd aa Aay] -Buiy) swes
ay} Jnoge Bupjje) a1,noA asneoaq ‘) op 0] ¢} },Usa0p ‘Iaises pjo} Ua) JI sayew )l og ‘abed awes
8y} uo aq ued Aay} pue ‘ebed siyj uo Aes pue noA Jo Juoly Ul 1900 B} SABY UBD NOA '}l 0] joeq
J13}21 UED NOA 0g "19pj00q 3y} Job Apealje p,Aay) ‘9oUO WY} US3S p,| B0UO asNeoaq ‘SaA STy
¢auoyd ay} Jano papaau noA jey) Buiyihians op o} ajge aiam noA yeyy |aa) noA pip ‘auoyd

3y} JOAO pIp NOA JBy] SBUO SY} 0OS ‘||oM Se 13y YIIM M3IAIS)UI Sjowal e suop Ajjenjoe aA| ‘saA  INI
‘Alsjowal Buiyjewos

aAeY 0) Buiob sem ays 0s e)UBT IS 0} PSAOW BUIW JO 8UQ "dulw Jo 3|dnod e ‘Ajjess doeq ay)

uo jed e aAey pue jeyd e aABY MOUY NOA ‘Jeym Jno pulj 0} pajuem isnf syuaied asneoadq aoe}-0}-a3e)
yum sdn moj|o} Jo 3|dnood e auop AjpHulap aA,| ‘sem Ji §i 1o dn MO|[o} B PIp J8}e| UBY} PUB S|eljiul 81am
Aay} I Jaquiawial },Ued | pue sauo auoyda|a) awos pIp | SA INg YUIY} J,UOpP | OBPIA ON "SBA :STY
¢, 09pIA Jo duoyds|a} Auy ¢lel} auy jo Jed se uay) suoleynsuod ajowal Aue op noA pigq 1N,

y1d . Sssaiboid-jos pjnod Aayy moy pue Buiop aiom Aay)

Jeym ypm Juspyuod jjas ai1hsy} 8ouo ‘yey) ul ey s|qissod Al aq pinom Ji yulyy | sahk quiyy | :S3Y
‘|1om se Ajgjowal dn ajdoad

MO|[0} P|NOD NOA ‘Mouy NOA Jey} 3|3 NOA Jayjaym o) se eapl ue jsnl s} "Allom 0} Jou ‘sdA  :INI
Jaquiawal

a)nb 1,ued | ‘eoe}-0}-20.} Usa(q ||le aAey Jybiw 3 asnedaq Buoim jey; 106 aney Aew | Wbiw | STy
- plnoo noA}@y hoAing  :1NI

‘Buissaiboud alem Asyy moy yum Addey aiem Aauys 38 Aay} Jayaym

pue Buiop atem Aay} moy dn Buioayd yuIy} | Sem 1 Ing ‘|[ed suoyda|s) B SeM SUOJUSAIBIUI BY} JO BUO
pey | julyy | ‘e usaq isnl aney Aew )| “|jeo suoyd Aq ‘Yum [eniul ay} sAeY JoAS JUpIp | ‘Luop | ST
éllom se auoyd

Ag UOIIUBAIBIUI BU} JSAI|SP JO pUId 0} 3|qe a19M NOA 31| |984 noA pip ‘auo ||eo sauoyd ayiing 1INl
's||eo 0apIA Aue op LUpIp | ‘'ON STy

‘S||eo oapiAdiam eyl  INI

-¢,91aM 219y} Jey} ‘jeyy Jeay Jupip | ‘Alos a1amiey]  :S3Y

¢BuiyiAue 1o s||es oapia alam ey} siayjo Aue aney noA pip Jo ‘Ss8A 1Nl

"'SOA ‘duoyds|s} ayj uo semy} ‘SaA  SIY

¢,808}-0}-208} }sn[ jou os ‘||om se dn Moj||o}

auoyda|e} swos pey noA syuaned ayj Jo U0 Yim ey} a1ojaq pauonuaw noA ‘sahk ‘seaA 1IN,

276



¢Suaned

8y} Jo} dn MO||0} JUBIOIYNS JBLO 0} S|Ce 8J3M NOA Jeyj} JUSWOW aU} Je Si ) Se 92IAI8S JNOA Yim

ey} (984 noA pig "awily paRo|(e ay} ulyim Buiyilians i pjnod nok Jsyiaym inoge payie} oM (LN
‘dn Mo||0} B 10} 0Z PUE UOIIB}NSUOD MaU B 10} SS}NUIL O SABY 0} Pasn ap\ ‘Sieak maj ise| au}

oy pabueyo usaq sjey] "dn moj|o} e 10} JNOY UE jey Uay} pue juaijed mau e 1o} G 8AeY A\ STY
¢swaned InoA yim aney noA op Buo| MoH "sak ‘aq 0} papusjul Sem }I Moy Sjey} ‘S8A 1N

‘yons se juswiulodde

dn mojjo} B UO 8soyj Jisiaal ||,2M\ "ybBnouyy ob o} pasu am jeys sBuiyy awos ||is s,3Joy} Jey}

mous| juaned ayj 39| Isnl pue auo puoIas aY} Ul JUBLUSSASSE JSil} JNOA Ul Jo passiw noA jeyy sbuiyy
ay} 0] yoeq awod sAemje ued noA ey} Buikes uay} Ing “asay} ul Buiyihians Ind o0y Japiey g S|

e s}ab 31 ‘mou [nun dn Aioys Jisy} uiejdxa 0} spaau Jo JuaA 0} spaau isnl jeyy Aioys Jabuoj e yum jusijed
e J06 aAn0A J1Ing ‘Hg aaius ayy ybnouyy ob o} Jsises s} Uay] “} JO }sal BU} ||e PUB }IOM JO apISino
SONSS| Jaypun} ou ‘uay} ‘a@ouls )i pey ‘siyy J1ob aa,| ‘Joj a1ayy ysnl s,oym juaijed e job aanoA §| “Aes p,|
juaned ayy uo spuadap J 0 "yons se I yum Asuinol Jisyy ybnolyy ob o} sawiy jeyy wayy aAlb o} pasu
noA pue Alojs Jiay} |19} 0} paau sjuaijed awos A|SNOIAGQ “JUSWISSISSE [BljIUl Y} Ul JO Wi} yoea Apnis
2y} Jo sjoadse ulepad Jnoge sbuiyl sy} ||e paianod noA Ji Aes pinom jeys [wsisAs Jepndwod] Jno wioj e
pey am Uiy} | 8sneoaq sBulyy ma} B a1am a1ayy YUY} | -0} 3|qe J,Usem | ey} Aes pjnom | ‘seA  :S3Y
£,0} Y1om Ajjewiou noA jeyy sswely

aWI} Y} UIYYIM UOIJUSAISIUI BU} JOAI|SP O} 8|de a1am noA Jey} (884 noA pip ‘awl} Jo swiuay Ul 1N,

awy Juswyuiodde
pJepuels

Ul uonuaAIBuI
3siuildo

Jo AianieQg

81d . 9sIolexs ay) 88s ued Asy) pue suoyds|s] eIA Jey) op ued noA “yoed auljuo sy}

jnoge Buiyy |njasn ay} sem jey) og , 0} hoA ssaiboud o} Bulob w,| Jeym si siy] "duljuo O3pIA SIy} Je
00| B aAeH, ‘Aes A|snolagqo ueo noA aAiduosald a)inb s )i asneoaq ‘Buly) Jo Jos ay} S} WAy} MaIAS.
uayj pue swa|qo.d Jolew Aue ybuje ate sBuiy) ains axew o} jsnl iaje| syoam Jo 9|dnoo e ||9q e way}
aNb pue pape)s wayy 1eb p,| "sah aoe) 0} 90B4 “SaA ‘auoyd jnq 0SPIA JON ‘PUSIqEJO NG Y STY
¢él1e2 0apIA Jo suoyd AQ Way} Jo SWOS aJaMm IO 89k} 0} 89k} 9SOU} JO [[B Op hoA pid LN,

91d .'Op O} JaISES )| SYeW sa0p }l 05 S3Y

'SSA  IINI

‘sainjoid ay} Je %oo| ued Aay} ‘Ajuo ueo ay} way}

Buissaiboid a1,noA J1 uay} pue yibualls Jo pun| Jeym mouy Aay} ‘1aAsjeym 1o aoue)sisal oL}awos|

277



Jo pos Bulop },.uasam Aay) agAew Jo Buiop aiam ajdoad jJeym sy} e }031109 Jo Hos agAew o} papaau
Aay} ‘lenuew ay aydsap ‘Uslo pjNod saslolaxa ay} uo Buiddeosal puy “sak 0} papasu Buiyihiens
J3A02 pIp ‘pIp Ay} ‘sak Ing ‘aoey-0)-30k} B pUk |[BD 3uoyda|s) auo 0s ‘sall} 9aJy} jusied suo

‘Jsow a8y} Je ‘INoge Way} JO }SoW MeS AJuo | 8sNedaq ‘Sem 1 Ing ‘Swll} Jey} UIyHm Ul Jusjuod ayj |je j0b
| ‘s8A Ing ‘||lom se uaas aq 0} pajuem Aay} sawiy Auew Moy o} umop Ajped sem jeyy puy ‘seA  :S3IY
¢Apusioyns way) 88s pinoo noA Jeyy 384 NoA Ing ‘Juswow ay} Je Asng si 92IAI8S Yjeay sy} A|[euasse
MOUY | ‘UIY}IM SBWI} JUBIDIHNS ‘MOUY NOA ‘Way} 8as 0} a|ge aiam hoA oS "Aeyo ‘seA  INI,

€ld .88y} Xoeq |is ueyy
Jayjel a1ay Jano aq Jybiw noA noA aas | awi} Jxau 8y} 0s We | a1ay mou noA jybu ob o} s||ijs ay} noA

Buialb w,] 0s mou JaquiaAoN JO pua |1} hoA aas }ued | mouy | Aes noA og -juiod jey) je Buiyjawos
10 Uo aAoW 0} Apeas aq pjnoys noA mouy noA jybii ob Jybiw noA Agasaym s)aam om} Ul Way} 99s
1,ued Algeqoid noA mouy noA jey} Buidoy a1,noA pue ui way} 386 NoA mouy| NoA jJo punf s}l 0S “Jey}
1] Buiyiswios Jo syaam noy Alans sdn moj|oy Jo} 916Bn1ys am ajnuiw ayy Je asnedaq alow Ajgeqold,,

Z1d . JeAlep o} piemuopybiens Ajjeas si siyy mes | Juedionied ay) wody AjUlead Mouy NOA ay} Wody
ul-Anq 106 Ajjeal ey} puejsiapun o} juaized ay} Joy Asea pue JaAl|p 0} Ases pue aolu A|[eal 3|4 ishl
1ey) abeyoed siy} ul way} BuusAllep Ing JaAlBp piNoMm noA Jey) sjuswiead) Jo sadAy Jejiwis ay} o 10| e
||om ‘awes ay} Buuaailap a1am noA yeys a4 isnl 31 1o pie| Ajisea ‘Ino pie| Aj@olu mouy noA AJaA ||e sem
}1 pue a)Isgam ay} woJy uoewJojul Buloddns ayy pue poob os sem ainjelsyl] Jusied ay) asnesad os
way} ssaiboid 0} moy si souepodwl sy} 1| A|@o1u painjonis Ajjeal ||e sem }| “MalAal 0} Jualied ay}
Jo} 9oe|d BUO Ul ||B SBM ]| "SUOISSSS 8U]} JO |[B SSOIO. }I JOA0D PIN0D NOA ‘Jey] sabels sem i jey) mauy
noA juswyuiodde ue ojul Welo pue A} Ajjewou NoA uolijewIoul 38U} JO || Jey} pue sahk ‘seA  :STY
£UOISSaS Juswieal) B UIYIM NOA JO payse am Jeym JaAlap o} ybnous Asea ayy| 1N,

11d .'se|gnoJ} Aue aney

LUPIP | "}S8uUoy 3q 0} Sall} S0y} Je Wway} 306 0} aul s qUIY} | ‘S9A 0S "S¥o8Mm Inoj 0} oM} AISAS 9oUO0
way} mes yuly} | “Aluenbai jey) 8as 0} papasu am Uiy} J,Uop | asnedaq ‘Ul way; Bumab yum yons se
sanss| Aue aABY LUPIP SAA ISauUoy aq 0} ‘aul A|gJnjosge aq pinoMm }l YUIL} | ‘SBA -UUM sanss| Aue aas
J,Uop | "Op 0} BUl} aq ||| UIY} | ‘SBA uay} ‘epirnoid am jey} 9oiales Buluunl jewlou e uQ “Buiyels ypm
sabueyo awos pey am pue asleds g | e bupeb aiem sdn mojjo} Ajjenjoe pue sn uo sainssalid

10 10| & sem a1ay} uaym ‘sbulyy pue pIAoD Jo Jno Bulwoo Uiy | "sak Juswow sy iy  :S3Y

278



‘Alleal sepnuiw Qg Ul op 0} Asea AIaA SEM JI ‘90U0 WY} USas p,| 80U0 Ing
"Jn]s pue a)isgam sy} wayy buimoys pue yiomiaded Jo asneoaq Jnoy 8y} papaau |} yim jusied isiy
Aw Aes p,| "ou unoy ue jjey jusied jsuiy ‘a0e-0}-908) B PEY | 4l 0S “pey | Buo] moy spuadsep |  :S3Y
Zawi) panojle ayy uiyym Buiyikians op pinoo noA jeys (98 NoA pig LN,

v1d . seA‘pip| 'seh ‘sep :S3Y

¢uljuauod ayy Jo |le 186 jo Hos o} sbeuew

noA pip ‘sjuaied JnoA ypm suoissas ajdinw ay} ssoIoe ‘alam noA jey} |88} noA pig AedO  :1INI
‘ssao0.1d ajoym ay} piny se a}nb |93} J,UPIP } MaU S} ‘SEM

J @sneoaq Ing )l Buiop 1. Ja)2l|s OS[e 81,NOA "SSINUIW O UIYIM ‘Aes p|nom | 3|qeAslyoe sl ‘ueaw
| "sak ‘Ing sjuaned ay} Jo ma} B Ylm suoleoljdwod ay) Jo asnedad A3ou) 3ig e} axew pip }| "os ‘dn
MOJ|0} 0} ||eD duoydaja} auo pey jshl am pue ade}-0}-908} JSA0D O} PaPaaU dM JNQ SJ8}-0}-908} SEM
} ‘B JO HOS UIYIM palanod sem Buiyifiana ains Bupjew sem ji 0s ‘SUoISSas oM} pey am os eljelisny
Ul aA1] 03 Apjoinb Apiey Buiob sem ays asneosaq ||am se A3oL) sem J ‘uaijed Jayjoue usyj puy ‘Mes

| Jey) sjuaned a3y} 8y} JO SUO UM S3N}NJIYIP SWOS pey | 0s Moq|a siuua)} ay} Buneal Jo Jiedal yno
3y} Joj SEM }I Jay}Ia pasnjuod awodaq pey pue awijuesw ay} ul Jiedas ynd e pey pey joe} ui syuaied
AW JO U0 ‘YIIM SUOISNJUOD M} B SeM 3Iay) ‘},uaiam sjuaned Aw Jo swos pue os ‘AeYO "SOA :SIY
'sak Inq Ajjeal noA 0} dn ‘s|qixal} JO puly Jeu} Yo aMm [|M ‘SBA  :INI

£1081109 jey) sl

‘suolIssas XIs ‘)l sem jeym o} dn aq ueo 1 ybnoyyy ¢BuiyjAue se yonw se Ajjeal 3 jusaop ‘yuem Aay}
J19A8)eym uo spuadap }| “Mouy| NOA ‘way} Yjim joejuod aAey o} Buiob ainoA sawiy Auew moy Jo ‘s
0g 'ssanb | Juaijed ay) 2as 0} Bujob a1,n0A sawly Auew Moy mouy },Uop NOA asneoad Mouy| noA ‘s )i
pue sjuswala asoy} Jo ||e Buuanod s )1 Aem e ul ‘se ‘s )l uayy ing “Ajjeal swi Jo g S[}I| B S8¥e} usyo
Jeys Jey; pue ypum uess o} diysuonelal e jo 3iq e ‘Jisy} Buidojersp ‘Jusied sy} Yim uoiEOIUNWIWOD

10 g 2| e Bumab isnl mouy noA ‘asneosaq )i BulAjuelo ‘sem I Aem e ul asoddns | ‘|loM :STY
¢¥eyy uo puedxa isnf noA uep -Jybi} Jiq B SEm I ‘Moud| NOA ‘sem sajnuiw Qg ples

noA ‘JaAljap o} payse ||am ‘pasoddns atom noA jey) Buiyilians Buuaalep Ajlenjoe jo swua Ul :INI,

¥1d .‘unowe jas e Bulop aiam Aay) 3o9yd
0] [enuew ay} 0} yoeq 1ajal 0} ajdoad Bunpise ‘yuem ajdoad Buijew puy ¢} Jusi ‘ssanb | aoe|d jsiiy 8y}
ul J1 ew noA Jeajo moy s ey uiebe jng -ains Bunjew jsnl sem }1 mouy noA ‘os Buiyjawos jo ybnoua

279



‘S9S10J9X8 9y} UO pape)s way} job pue

Auoud e se jusned jey 0} Jusuiuad sem Jybnouyy | Jeym passnod | }8ays o1} SjiI| Y} UQ "UOISSSS ISl
ay) u1 BuiyjAuans J1an00d Jupip | saA ‘soaplA ay) Buiyojem pue Bumis Jnoyimisnl ‘sem )l ‘saA 1Sy
£,01 NOA payse p,am jey} ssoloe Bulyifians

196 0} JuaioIyns jey} sem ‘sejnuiw Og pey Ajuo noA aleym sauo sy} Jnoge Bupjuiyl "S8A  1INI
‘asoddns | }l pasn | 0s awi} Jey} pey | 0S 'SSA  STY

£,9SNh 0} SajNUIW G| BJIXa ue pey noA os ‘ABNO  :1NI

'sdn-moj|0} JNOY UE jley ‘Sajnuill G 9JoM SBUo MaN  :STY

¢dn-mojjo} e pue juaied mau e 1o} 386 noA op Buoj moy oS :INI,

91d .'@s[@ BulylAue asn j,uop | ‘Mou Jnis sy} ash JaAd Ajuo | job | asneoaq so A  :S3Y

¢inoy ue yley ayy UIylim 3l op pinod noA uo Jaje|ing LN

"JoJ} A8y} JJo pue uoiewloul 8y} way} aAIb ‘Moq|a sluus) ay}

UjIm uo yoeld }snf noA ¢noA op ‘Ajjewsou swioj eijxa ay) aAeY },uop noA asneoaq ‘Adeiay) jewiou
InoA puoAaq pue anoge aghAew aJe jey) Bulop a1,noA s}iq eixa ay) o) pasn Bumab isnl ‘s A 1S3y

- 19 e pip noA jey; sjusijed jo ajdnoo jsuy esoy jsnfsj1og  IIN|

¢)11,usaop ‘||am se yje} Aay} yonw moy pue juaijed JnoA uo spuadap isnl

J ssanb | ‘paau noA Buiyjhians j06 aA,noA asneoaq Inoy ue jjey uil Ajjeal ‘} op Ajisea uedo NoA STy
- auiInNol ajoym ay) o} pasn Jo6 Jo puly p,nok aouo uo Jaje| pue ‘AedO  INI

‘PIMs 00} S| |le

11 op 0} 106 @A,n0A Jng “Jie} 8q 0} YuIY} | JUSpIooe Ag 90B)-0}-908) SUIED SUIW JO SUO 8snedaqg Sy
- Buiyy Aiojsiy sjoym ay} pip noA os ‘seA :INI

‘|lom se Aiojsiy e Buie} UIAA “Inoy Ue ey i i op o} yulyy

| 3se ue Biq 00y s3I ‘a)nb s )1 pue Jybu jje 31 Buiop a1,Aay} ains ayew o} Juem isnl noA ‘Jey; Jo ||e pue
dsejo moqje ayy uay} yo ‘yeyy sbuiyy ayy |je 106 aa Aay) ains ayew o} Juem noA puy ¢ Bulop alAay)
Jeym mouy Aay} op ‘1aasjeym Jo auoyd Jiay} uo )i ojuo 196 Asy) ue) “slsgem sy} WY} UMOYS dA,NOA
‘sIy} way} umoys aA,noA ‘Aleip ay} j06 aA,noA ‘adojaaus passaippe padwejs ay} job aAnoA ‘ainseaw
0) BuiAuy 3snf a1,noA ‘op NOA om} 1o auo sl ey} Ing ‘) 0} pasn 196 noA Ing Xis Jo aAl agAew ‘pip

| Auew moy mou| J,uop | pue ajdnoo }suiy Y} Alleinoiped ‘auo jsiiy A1aA Jeyy Julyy | sneosg  :S3Y
"9UO ]SJ1} 8Y} JOJ W} 8JOW Jnoge Yuiy} 0} pesu am aghew os ‘Aex0 AexO LN

280



"9 O} PO Swes ‘p|o swes aquassp 05 IINI
‘salbajelis Juswabeuew ‘sueiiul jo A}aleA e a)inb aney am og “Bulop uaaq sAemje aA Aay) jey
p|o awes ‘p|o sWeS sy} 0} ¥oIs ISn( Jayjo pue PaWLIoUI-||dM pUB peal-||om ale Jels uleps) :S3Y,

91d .&M1usl ‘Ajjeal 1ig e mog|e ay} wolj Aeme snooy jsnl ale Jey) s}iq Jualaylp Jansyeym

1o Buueaq jybram Buiop o3 ybnouyy Ajiny wayy qeyai Ajjenjoe noA i Buigoadsns w,| yoeq awoo o} Ajay1|
ss9| a1 A8y} asneodaq Jayaq bumeb a1 Aay) uaym uans way) Buigqeyal daay o} Jablioj J,uop ‘Jey) pay|
a)inb | 05 }Iq Ixau ay} o} Buiob pue abuel aaly Buip|ing daay 0} Wayy abeinoous uey} Jayiel Way}
pabieyosip isnl aney Ajgeqold p,| ‘Hqg Jaje| Jey) Ing ‘||om Se Jnis O1je}S ayY} Pasn USY0 SA,| "UO Jayuny
way) ssaiboid sAemje j,upip | ssanb | 1nqg ‘a|qe} e jo abpa ay} JaAo ynis way) uaalb shkemje an |,

Z21ld .'Mmojjo} 0} sem }I Asea moy pue Jay}abo} ind ||e sem }l MOy SEM Jn)s [SAOU SUj}

Jybnouyy | ‘away} B UO suoljelIBA dle S3sI01aXd olsAyd asoy}) Jo }sow asneoaq aw o) Bul Ajjeal j,upip
‘J.ualom sanjasway) sasi1oiaxa |eoldA) ay) mouy noA og “BuuaAliep aiam noA jey) swibal asioiaxa
Jey} punoJte uonewlojul pue poddns jo |ans| ybly Ajjeas e sem )| “sisidessyjoisAyd pue syusied

Jo} SUONIPUOD 2JOW JAAO SIY} 81| Uohew.ojul dlow Burdnpoud jou am ale Aym jybnoyy pue ji je paxyoo|
| pue Aj|eal 3|} 1ey} ‘sem | ‘||am se I payl| A|[eas sjusiied pue JSAI|Sp 0} UOIJUSAISIUL 991U B SEM }|

‘} BulaAlap 1noge Buiyy 821U 8y} sem mo||o} 0} swwelbold e se }sow|e N0 pie| sem Sy} 1ey} 1oe) ay |
"UOISSaS SUO O)uUl Yyonw os weud 0} Job aA,noA ayj| Buleay pue syuaied ypm Buieosiunwiwod yim 1o6
NoA sawWiawos sialieq asay) Jo jo| e umop jybnolqg 31 Jybnouyy | “sjuedioued juaied 10y Aem mo||o}
0} Ases ue ul 9oe|d suo ul ||le uonewsojul Hoddns jey; Jo ||e Buiney pue ainjonus ay) ‘pejussald sem
) Aem ayj Jo ||e sem J1 3noge Buiyy [9Aou ay) awi Joy 8yl sbulyy Jo sayojalls wiay) aAIb Jou Jo saydjans
wiay} aAIb am Jayiaym a1 sbuiyy asiolaxa jo Hos ay} uo dn Buny 0o} Jou w | ‘@anoeld |eoiul)o Aw

Jo yed )snl Ajgeqold s )i ssanb | ‘ay) },Uusem }I SW 1o} alow SI YUIY) | 3sIDIaXd ay) Y| sBuly) pue ‘saA,,

uonoajes
asiolaxy

aJed [BNSN pUB UOUSAIB)UI JSIWI] 4O BY} UsamMiag saouaiayiq

g8ld . passaiboid

-J|os awos ‘08 "Ybnoly} seAjasWaY) YoM 0} S} 00 pue SOapIA pey Asy} pue saainosal ay} pey
Aay) asneoaq paylom}| -awi} Buoj e aynb 1o} suoswos aas 0} a|ge Bulag Jou ‘|[|om Se JUSLIUOIIAUD
Jey} Ul YIOM pIp }] "SY98M XIS JO YjUOW B JO} SUOSWOS 83s Jou Jybiw noA" -jsnl s| peojased unQ

281



}I pUB MO||0} O} ASED SEM 3INJEIS}Y| SSIOISXD SY) ‘Sem 13y a1y} ||e Sem }l }|9} | Ing }I uo juedidiued
e mes | aouis obe ajiym e sem J ‘||eoal wouy siy} Buiop w,| uirebe ‘ued | yeym woly og “Apjoinb ajinb
1 ssaiboid pjnod noA mouy NoA pinod NoA ‘Jey} op pINod NoA Jeyy 3 ojul Jjing sem }i uiebe nq Apjoinb
a)inb j1 ssaiboud pjnoo am pue abeys isuiy A1aA Jeyy ul Buol aq 0} papasu pue a10s Aj|eal Sem oym
ApogAue aas j,upip | ‘Apioinb a3nb 31 ybnouyy aAow pinoo Asyj ‘pasu JUpIp ‘},ualom mes | oym Auew
99s J,uUpIp | Inq poob sem spiemlio} 3l Buinow pue }1 Buibneb pue pjoy Buo| ou3awos! 3y} Yim ‘ay}

je Buiuess 1ey) sem 3 ‘sem 31 uiebe og ~dn 3 Buipjing pue pjoy Buo| ouyawosi jeyy wolj 6uiob jo pury
woJj uoissalboud ao1u e )1 spew jey) ‘Sem jey) Jey) woiy Aeme anow e Ajuielad Sem )i pue ajels|o}
ues noA jey; Buiyiewos yym mou noA 31 Buiop isnl jo g} sawiy a.yj je 3oo| sawibaul oisAyd jsow
SUOpP 9A,9M MOUY NOA "S3SI0I9XS JO swd} ul aquosald ajdoad jeym ui AjljigereA yonw os s,a1ay} ‘0}
yonuw os s,219Y} Yuly} | S9A sasiolaxa ayj Jo Buisop |enjoe ay} Bulop Jo puiy Jo swus} ul I9A - ST
iAes

noA pjnom asay} mau BuiyjAue aisy) sem sasioiaxa ay} Jo Buisop ay} Jo swisy ul pue AeXO LN,

Buisop asiosexg

8ld . 'Sawiawos
‘saA Ing Ajaunnol jou og “jupinom Ajqeqoud | uayy J,uop Asyy 4| "saA ‘qol paseq quij Jaddn

|enuew Aneay e job pey Aayj j| -juaned ayy uo spuadap ji -apnjoul p,| Algeqoud ‘Ajnpuinil  :S3Y
imau

a1 e Buiyiowos jey} sem Jo Ajsnoiraid Uo pasnoo} aAey pinom noA jeyy Buiyiewos jeyy sepy CLNI
‘Jusiye ‘Buodis ‘ysngol

qui| Jaddn ajoym JnoA 106 s8] se jey) ||9s 0} pau} | "saA ‘Ajayunep [njpuey poob e pip | ‘SO :STY
¢SOsIDIaxa

Apog Jaddn ‘sasioiaxa Japjnoys Buluonipuod pue yibuass essusb ayy 0} uo Auew ssaiboud

noA pIq ¢8sIoJaxa Wiealo} pue moq|a oyioads ay} puoAaq o} uo Auew ssaibosd noA piq  :1INI,

/1d .Jusamiaq Ajledsip e aynb aq ueo alay} 0g

‘2s10Joxa |eJauab Jo Ajaizoe quil Jaddn jou pue AJAloe uoisuaixa isim ayy op isnl Ajjelay |im Aay)
‘OJweuAp se aq },Uom Je}s Jayjo pue oLieuads pasiwido ay) o} Jejiwis ajnb aq ||IM swos ‘saA  :SIY
‘1 yonw Anaud s ey ‘Buipeo| oUjua099 ay) oq isnl Ajjesay| pjnomy|  :S3y

¢usyy sjuaned au} Yim o9 Jeuys pinom Jeym os ‘seA LN

‘obe ajiym e a)inb payijenb 1s.iiy Asy) usym jybney azem Aayj jeym op [jIm

Aje1ay) Asy) ‘Buimainal ainjelay| 10 Buipeas punolbyoeq yonw jeyj op juom awog [sybne|] g3y

282



JBYJ0 Jo quIy} | J] "umop }I Buimols a1,noA asnedaq asuas sayew )i uiebe ‘yey |je pue y Buljjoluod
pue spuooas xis }l Buiop pue Buo| se 1o} }l pjay aAey j,upinom Ajqeqolid | aw 1o} 05 “op Ajjewou
pinom | ueyy 1abuo| Apybiis s}l asneoag “aw o} Bunsaisyul ajinb sem Abajelys Buisop ayy |I9AN  :STY,,

Gld .’leu ay} ui ssanb | souepinb oyads aiow sem Ji jI seassym Jo| e ajinb Alea

saop Buly} jo pos jey) sdal ‘sjas ‘Buisop asoy) Jo ainxiw ay} a1ed |ensn ay) ybnoayy suob p,| uaym
asnedaq ‘Sauo Yolym pue sasiolaxa ay} uo aouepinb aiow aneb 31 Juswiedsp Jno Joy Ajjeoyioads
3uly} | yeaA ing “Apunoo sy} Jano awes ay) st Juswpedap A1As Jayjoym ains jou w,| “asnoeld
JUa1IND Jey) yum ayep o) dn a1,2m asneoaq isnl sbulyy Jo spos asoyy pajoalul aAeY J,Upjnom am
Adelayjoujoaje Jo ainjoundnoe pasn aAeY PiNOM 9M MOU YJOM aM 1aym juswpedap B se yuly} },uop |
‘uonduosaid asiolaxa ay) pue sasiolaxa ay} punole Ajouoads pue souepinb alow Bulab s} ssanb |,

€1d .@soddns | eusiuo BuiAyenb jo1es B U0 ‘seA  :STY

Rl
aas Aay) se JI ssalboid 0} wieal umo sjuaied ay) ul aiow pue pauyap Aes|o ssajos Aey0  IINI
‘saAljoalqo

InoA je ale noA jun jey; 8y Buiyiswos Jo jybiam ay} Buissaiboid Jeys usy) aoueus|oy ured
1By} UIYNIM S}aS JO Junowe X sdal JO Junowe X op Ued NOA Uaym usay} pue Q| JO JN0 SAl/IN0) AeS SYA
siy} 03 dn ured e yym Jybiam siy} Je peys pue uiaped Bulules| Jnoy g4 Jo LOS Mouy| NoA Aes usyy pue

auljaskeq e je way} Jejs 0} aq pjnom Ayjedouipuaj jo Juswabeuew Aw AjjeaidA} mouy| noA s jey} mouy
| 0S "Yuo} 0s pue uo os Jo ybieam Buiseaoul Jo umop Buimols Aq ssaiboid mouy noA puy STy
'S8A INI

‘asuas sayew

jey; 41 abesop Jo swus) ul aquosald Jos 0} Way) Yyum I Buines| usyy pue mouy noA og ‘ssaibal noA
Moy sl siy} pue ssaifoid noA moy si siy} sy} pue siyj Je LEe)s Jo puiy Jo 10| e Ajgeqold s a1ay) Uiy}

| ureBe Jnq Juswyeal) pJepue)s Ul UOIJUSAIS)UI UB Se paplodal [[9m Jou s Buisop Y| |93} | ‘SOA STy
¢uoijuanayul pasiwido

Y} 0} Jualaylp uaaqg aAeY Jybiw asioiaxa jo Buisop aieo |ensn ayj jeyy |98 NoA pip puy 1N,

Zld . syblem Jsinesy pue Jaineay Uym jng soluojosi o} dn pjing
uay} pue spjoy Buoj Buiop pue souawosi 8yl Buiyswos uo uejs Ajjeal 0} op AjjeodidA} pjnom | Jeym jo
WAy} B UO S )i pue MOj|0} 0} Asea }|a} Juaijed ay) 10} mouy NoA Buiyiawos a1 }|a} J ssanb | ‘e Y| |8}

283



dn Buiunos Jnoge yonw 0o} ALIOM J,Up|NOM | “BUO Jeal} pjnom Ajjewlou | moy UaAIb - Buipeo| uopus)
Josuajxa - Buipeo| ‘papoddnsun wue Jybiesis 0} ybnolyy 3sal p|nod usy} pue Ajjenjoe jey) yum Aexo
op 0} pua} a|doad uiyy | “pnis oupdwos| ayy isnl Buiop ueyy Jayiel sabues ybnoiyy moq|s Juadg e yum
paue)s A|qeqoud | AjleouolsiH uoisus)xa jslum Buipeo| papelb ay) op o} pus} | ‘esoddns | asioiaxa
ue 0} puodsai A3y} moy uo paseq awweiboid ay} Joj 9S|9 SUOSWOS )eId|99k 0} 3|de 3q Jybiw

am oS “Hqg 9| e swoydwAs sy} yyim ob asoddns | ‘aiow 1iq B 3 payl| aAeY pinom | “aAnduosald
ayinb }I punoy | 0S "saYd}aI}S PUODSS g SEM dNUIW BUQ , UMOP SPU0Das XIs ‘dn Spu0oas

XIS ‘Op 0} paau oA Jeym si siy], ‘@I AlaA Sem )l asneoaq olloads AloA sem )l ueawl | "saA STy
¢NOA 0} Jn0 poojs ey syoadse

Aue Jo jualayip Aue jey) sem ‘sasiolaxa ayy jo Buisop ayy Auenoied pue Buipeo| papelb ayj jo
SWI8) Ul Jng sasiolaxa uoljeuldns awos Ul ppe pjnom noA jey} pauoiuaw noA -Ajsnoinald p,noA yeym
0} Aem Aue ui Jayip Asy} pip ‘[eus ay} buunp aquosaid 0} noA payse am jey} sesiolexa ayl  :INI,

/1d .’op 0} way} pajuem Aay} asioiaxa jeym ind isnf p Aay; ‘Aousnbaly Jo sdail jo Jaquinu ay)
UM },Upey Yels Jo Jaquiaw Jayjo ajbuls yonw Apaid yuiy} | seasaym ‘sbuiy) op o} wayj pasiApe
p.ay Apuanbaiy moy ‘sdas Auew moy ‘asiosaxa Auew moy Ajjoexa Jeajo ajinb sem }1 [uoijuaAlajul
3slwi1 O ays Buiaaijap oisAyd jo aweu] yim ‘lspy -Allediseq wies) pasiwiido syl Uim IS :STY
£,0p 0} pua} a|doad jeym o} Jualayip

sem pasiwndo ay} Jayiaym ‘ssiosaxa jo buisop jnoge buiyiAue aonou noA pip pue ‘AedO  1NI.

9ld .Jway}

300} }I Buo| moy Jnoqe A11om JON ,US} JO S}as Jo 9|dnoo B op s, ‘Udaq isnl aaey pinom Alqeqoud

| @sneoaq ‘[ewuou Aw o} Juasayip Apybi|s sem )l 0S "JSASJEYM JO UOIXS|) O] UOISUSIXS WO} JO puIy
papeib e Bulop a1,n0A JI SPUODSS XIS JOAO [0JJUOD Aj|BaI UO pPassnooy Aj[eal uaaq aAeY },Up|nom | pue
Buoj os 1o} p|ay aAeY AjESS993U },UP|NOM | 9sneoaq ‘aw 1o} sem )| sk Apybis aiom Aoyl STy
‘81049q dUOp 9A,NOA Jeym o} Juaiayip sem ABajelys Buisop jey} og  IIN|

‘Ajilenb poob yum wayy Bulop Ing ‘Aem e uj }saq si ssa| pue jl

Buiop a1,Aay} Aym ‘Buiop a1,Aay} Jeym puejsiapun way} bunjew pue umop sjuaijed Buimols Aq synsal
Jay9q 196 0} waas | Ing ‘Aem Jybu Ajuo ayy s} BulAes jou w,| os ‘Jey} a1 Yuly} J,UpIp | Aym mouy
JUOP | ‘YUIY} | SMOQ|D SIUUS) AW UYIIM N ‘JaMO|S SgAeW I Op Jnis Jno Jojejol Joy Aeme Jybiesis pjnom
| @sneoag , uopusa} siy} o} uiebe umop siy} Mojs 0} paau isnl | ‘AexQ, ‘Yuiy} Ajjenjoe aw apew s i
0s ‘@auy| e 0} paledwoo Mog|e sIuuad} B Y)im 3oInb os aq p,| Aym mouy j,uop | ‘syuaized yum op | sbuiyy

284



0} waas a|doad jey) ‘9010} a|iSUs} pue aAIssSaIdWoD Jey) S| 'SUopUS} O uolelljiqeyal jo sabejs Aliea
au} Ul ploAe 0} pusd} | ‘asnoeld [edIuljD AW WOl PUB SUOP BA,| YdJeasal ay} wodj pip | eyl Bulyiswos
s) Ing '} apisbuoje swweiboid Buiyojauis jeyy wayy aAlb o} whipeled sy} moj|o4 0} sjuaied

3y} YiM ey} op pIp | 0S 3210} aAIssaidwod 3|isus} Japun ind aq 0} 81| 0} pus} },UOpP SUOPUS}

pul | asneodaq ‘0} spiebau ul ‘swwelboid Buiydlals ay} op 0} sh Juem noA Aym puiyaqg Buluoseals
J3YJ0 S,2J9Y} | MOUY| J,UOp | 'SUOPUS) d|qelill Joj 0B pjnom | Jeyy Buiyy ay) aq Ajjeusiou ,upjnom

Jey} puy 0} pus} | -swwelboid Buiyojalys sy} si suopua} yym ssa| op pinom Algeqoud | Buiyy Ajuo ayy ,,

EVOENIS

8ld g eyo

%oeq o} pey Asyl “Ajjeniul piey oo} 3iq e BuiAs 210s 3iq B j|aswiay} apew uosiad ppo sy YUyl | Yo
Kep ‘uo Aep e ‘Aep Jayjo AlaAas JI op 0} Wway) yse Jybiw | ‘uopua) ajgelli Alybiy e Job s jey) suoawos
0g "asim juaned Ajjigell uo spuadap 3| ||om se Aep AlaAs wiay) op Ajluessaoau L upinom | Sy
¢Alleal sasioiaxa sy} yum sbuiyy oy1oads 1ayjo Aue ‘sah Inq 9SISAIp SIoW alam

$21d0} a2IApE 3U) ‘JUBIBYIP SEM 30BIQ MOd|S 3} JO Ino BUIAID aunnos sy} ‘Jualayip aiem saydjalls auy)
Inoge pies 9A,N0A A|SNOIAGO 0S ‘JudJayip aJe Jey} ale solsUajoeleyd ay) Jeym os ‘asiwndo sy} ul pip
M JEUM pUE 8YI| S}00| 8IBD [BNSN JBYM UBaM]}aq Saoualayip A9y ay} no yoid o} BulAiyisnfw,|  :1NI
‘sawjpwos

‘sak 1nqg Ajauinol Jou oS “Jupinom Ajgeqoud | uayy j,uop Aayl §| "saAh ‘qol paseq qui| Joddn

lenuew Aneay e job pey Aayy § -juaied ayj uo spuadap )i -apnjoul p,| Algeqold ‘Ajnjyinil STy
{Mau

a1 e Buiyiewos jey) sem Jo Ajsnoirald uo pasnoos aAey pinom noA jeys Buiyswos jeyy sepy CINI
‘Juse ‘Buoss ‘ysngol

qui| Jaddn sjoym InoA 126 s3] se 1ey) ||19s 0} pauy | sah ‘Ajayiulep [njpuey poob e pip | ‘seA  :S3Y
£, S9SI0IaXd

Apog Jaddn ‘sasloiaxa Jap|noys Buluonipuod pue yibuals [esausb ay) 0} uo Auew ssaiboid

noA pig ¢8sIolaxa Wiealo) pue moq|e aloads ay) puokaq o} uo Auew ssalboid noA pig  :LNI

‘pul | yeym pue juaned ay; 0} ssoddns

| paJojiey aiow }iq e isnl Buieq ‘@Anduosald Buiaq ueyy Jayjeld 3snp “suoiyisod puey Jualayip aghew
‘[1om se sdub jualayip pue suonisod juasayip Apybiis agAew snl ‘Jeiwis si siy} pue auop aAey |
1eym aie Buipeo| papelb jo sa|diound a8y 'smoqje uey} os alow Buiyiom usaq aA,| Jey) Jap|noys auyy
punose s}| ‘suopus} |njured Buiyojalis woly Aeeme Buirnow jo Jos ‘810s )l punoy ajdoad swog ‘sieak
M3} 1SB| 8] Ul SMOQ|3 SIUUS} payolais Ajjeal Jou p,| JI 0} JOLd "MOUY J,UOp | ||oMm se 1l Buiyolans
wolj Jig e Aeme paAoWw SA,| "PS||OJUOD pUB MO|S PUE 301U ABS p,| "SPUODSS XIS 10} UMOP pue

285



Jos ay) 0} paledwod sadiasp aijoypo ayi| Ajjenb ybiy a1em Asy) pue sonoypo no aAIb Ajpuiznol j,uop
am og -Bupsaisjul sem jey) Bulylewos sem yolym 991Aap O1joyHo 8y} pajelodiodul SAeY }UP|NOM |,

soBIq MO

8ld .¢M US| '91eqap B S| "Jou Jo p|noys | Jayiaym ‘Iaye Ajpunnol yojals upinom Aiqeqoud |,

91d .Y Buiasy a1,hay) 1onauaym ‘Aep ay) ul JaAauaym op ued Aay) yojaus
ay} 1eyy pasiseydwsa jo pupy 3l asnesaq Apybijs op | yeym abueyo pip agAew ‘Yojalis ayj 0} ¥oeq Jusm
noA usy) pue sasloiaxa ay) pip noA usy) pue ydjalis ayi noA aAeb )i jey) 108} 8y July) | os|e puy,

v1d 4ns Buiuayibuans
Apoq Jaddn ayj ojuo auob aAey jupinom Ajgeqoud | pue **810j9g SBYI}BJ}S Pasn SABY JSASU PINOM |,

Z21ld .’ou ‘awibai a|buis A1aAs Jo Hed AjUeSS209U JoU Jng SJ0S S )| USYM
puUE JI 810W ‘810S S )i Jl 888y} Op UED NOA Os jaljal wojdwAs o0y pe ayi| se Ino way} aAIb Ajjewlou
p.] "@soy} 1no aAIb Ajjewdou jupjnom | ‘Buiyojals ay) aonoeid Aw jo ped ag Ajjensn j,upjnom ou ‘op ,,

11d . Mes | sjuaied

ay} yum sbuipuyy Jejiwis ‘sak ‘o ')l Aolua o} pawass Aay) asneoaq ‘ysauoy a4 o} 3l Buiop wayy

yim wa|qoid ou pey | ‘0s ‘S9A "OLIBUSDS UMOP WIEM B JO dn wiem e 8yl Jsow|e sem }I ‘Y payl| Ay
'sjuanjed ay} 0} JI aABD | UBYM }SBUOY ¢ O} Puno} | }eym o} Jejiwis sjey] 'sak ‘Bupsassiu] g3y
‘Bunsalajul sem yolym wiayy Aq uaaup sem ji Aes | se ‘sak ing "Buipnjoul

pajedionue p,| yeys Buiyiswos Jusem ji ‘sak ‘og ‘Jaljal uied wus) Hoys aAeb Aayyjeuyy  INI
‘Bunsalsiu] Sy

-punoy Aay} asneoaq ‘a1ay} Ul 8g p|noys sayojals ey A|buoss

A1an yj8} 1ey) sauo ay} atam Aay) pue dnoib ubisap uonuaniaiul Ino Ul sjuaned pey am ‘05 :1N|
Wbu ‘Yo s3I

‘Allenjoe syusijed ay) Aq UsALIp sem Jey} Jo uoish|oul 8y} Ing "auoje s Buiyolalls Jo Jauaq

3y} JBUM JNO 3SB3} 0} JNDIYIP S} OS ‘SSI0I9XS JBYJ0 YHM Paulquiod usyo s ybnoyyy Buiyojens
10} 92UBPIAS BWOS SI 18y} ‘uonuaidiul 8y} Bulubisap jo ssadoid sy} ybnouy) Jusm sm usym

Ing ‘spybnoyy Aw asem asoy) swwelboid ayy paubisap am alojaq ‘oS “Ajjenjoe noA i sem |  :1NI
‘|lom se 31 ojul paonpojul sjey) swwelboid Buiyoyess

ay} sem J1 Jnoge uonsanb Ajgeqoud pjnom | Buiyy Ajuo ay} aq pjnom jey] paquosald se swwelboid
geyal ay} apisbuoje pajesodiooul | Buiyiswos sem )i ‘0S "} Yim [|om uo 306 o) wass pue )i ayi|

286



“Ajjenioe |ngasn Ajjeas sem alIsgam ay} JO 18)Ino [ensiA ay} Buiaey Juiy}

| 0S "Way} Joj o Juld pInoMm | Jey} S8SI0JaX3 JO }83ys B agAe JO Way} 9AIB pInom | 82IApE [BgJaA aU}
UBy} JaY)0 "Mog|e SIUUS} UM Ino aAIB Ajlewlou | Buiyyewos ag o0} pus} 3,usaop j| ‘|nyasn Ajjeal sem
‘sBuiy} pue 9oIApe puke SasI0IaXa 10} YBgPa3) [BNSIA 8Y) 8ARY Jo apiacid pue ob pinoo sjusied jey)
80.IN0S ey} pue japno jey} BuireH “Ajjenjoe poob AloA sem ajiSqem ay} 0} SS800. aU} YUIU} | STY,

so1do} 90IApY

g8ld . Algeqoid 1no 31 aaIb Ajpunynol 3,upjnom
| énoypm ueyy yym dub aapneq 186 nok oq ¢ swoydwAs Jnok abueyo )l seo "uo dseo e yous ‘Jewer
e yym isa) dub e op ybiw | o5 "} asn ‘swoydwAs Jiayy sauipow )i i pue [aoeiq moq|a] § A1y pjnom |,

/1d .210YLO |njasn e uey} }Janbiuino}
e 9Y|l| 10w aJe paseyoind sey 9o1AIas INO Jey} SOIoYLO 8y} Aes 0} aAey | esnedaq Ajeiey STy
£2led [ensn ay} Ul |[e Je pash Sooyuo aly 1N,

91d .>HOM Je suoIsua}xa }sUm pajeadal Jo speo| pue

speoj Buiop ase oym sjusijed asoy} Jo} Aejnoied ‘Buiy) Isum |eiusjod e ppe 0} asuas sayew aw

0} 11 puiyaq ajdioutid sy} ‘aq ybiw sawooIN0 8y} JSASIBYAL "SMO|S SIuus] Aw JO SWOos Yim Ajjusiayip
Apybijs yuiyy sw spew jo puy s}l 05 "ajdoad swos 1o} AJijiqissod e se }I palapISUOd USAS Janau

| Aym Mouy| JUOp | "UOISUd)Xd pIoAe O} Way} Bulja} a1,9m pue uoisuajxa ojul buiob way) Buiddoys

s}l @sneoaq sniuab s ey} A|lenjoe ||am ybnoys | siow ay} ‘) Inoge ybnoys | siow sy} uayj pue
Pa]SIXa Jey} MOUy USAS J,Uplp | asneoaq Aja}a|dwod aw maiy} Jusuodwod JSLm sy} uay} puy ey}
UM JUSPLUOD SSB| SBM | 0S 8)I] AW Ul 8UO Panss| UBAS JaAau ap\ "dse[o moq|e ue "'l ‘ple ue way)
Buinib ybnouyy passiwsip Aj93e|dwod pue [mog|e siuus} ypm ajdoad] wayy Bunessy Juspuuod Alaa }8} |,

Gld .'uooal | 2Jed [ensn ul awi ay Jo %0g Ajlgqeqoid

SEM Jey] ‘Jou JO S}JOM I JI Mouy A3y} a10jaq 3l Ang 0} sey uayj juaijed ay} ssanb | os dsepo e Anq
pue ob o} yusned ay} asiape pjnom ajdoad os way) BuljeL} Inoge adIApe SeM aiay) SWIO) 44D sy}
Buiop ybnouyy Buiob g juswyedsp no Ul Jno [seoelq Mod|a] Way) SAI6 J,uop am ueaw | aled |ensn),

Z1ld .onas woydwAs Joy
Ajaind Ajuo ‘sjdoad 0 1no aaIb 0} sBulyy jo 1s1| Aw uo ybiy aq jupjnom Ajjeirauab Buiyojalis pue |e je
Jey} sauop aAey },upjnom | 0s Way} 8yl 0} waas sjuedioiped pue }sed ay} Ul ‘ay) ul usas aA,| sbulyy jo

287



¢usayy sjuened sy yim aq Jeyi pinom Jeym os ‘sepA  11NI
‘obe a|iym e ajinb payenb jsiiy Aayy usym jybney azem Aayy Jeym op ||Im
Ajjessyl| Asy ‘Buimainal ainjelsyl| Jo Buipeal punolbyoeq yonw jey} op j,uom swos [sybne|] g3y,

Gld .'@leo [ensn yym |Iejep swes ay} ul sauop ayinb jou s )i sdeyiad sealaym ‘jnoge
sjuaned Buisiape aq 0} sbuiy} Jayjo ale Asyy - asiolaxa [eiauab ‘sejaqelp ayy mouy oA dasis ay|
sBuly} os a0IApe pa|iejap aJow S| adIApe 8y} S [el} pasiwndo ayy ypm Buiyy Jayjo ayy ssanb | puy,

¥1d .IenplAipul ayj jo Ljesy sy 0} Juily

| yoeoudde Japeolq e jo alow sem }I SaA Ing ‘pue das|s pue ssalls Y| sBulyy paianos aAey ybiw |
“ynis yjeay |elauab Jayjo ay} Jo syoadse Jayjo au} ||e mous noA ‘Buijows a1 sBuiyy yym iejep yonw
se ojul auob aAey },upjnom A|geqoid | pue ‘sasiolaxa dlqolae [eiauab Jnoge paye) aAey ybiw |,

L1d .¥eur yum aaibe A|jejo} p,| ‘eaibe

p.| ‘sah ‘og "ABojoyied yum indul [eroosoyoAsd jo aouejsul jealb e s,aiay] “mouy am jey} saibojoyied
J3Y)0 UIBYaD JO JOYI0 Ypm op Ajjewuiou am jeyy saxod au ||e 3013 noA jeyy ains Bupyew jo wbipesed
Jey} aney o} poob si JailJea pies | 8y July} op | “AjgInjosge ‘jey} yym aalbe pjnom | ‘sahk ‘saA STy
"JaPaq op p|nod am Ajjlenjoe Ing ‘}eal) 0} 3oinb pue

|eiAl} a)inb Buiylewos se usas sdeylad s} jey) alay) Juiod noA o} yoeq sawod Ajgeqoid )l :1NI
‘ainjoid 1ab61q sy}

1e 00| pue umop sBuly yeaiq noA Ji 8oIAI8s Jalaq e Jayo sAemie ued noA Ajjenjoe aw o} payybiybiy
3snl Ajqeqoud 31 ‘sak ‘Jeys Yuly} | 0S "UO 3oeld uay) pue sbejy pas Joy usaltos pue swwelboid Buipeo)
3oInb e way} aAIb ysepde|s e Bulop ysnl ueyy Jayey Juaned siyy Buiosye aq jybiw jeyy senssi

1o swoidwAs Jayjo ay) Buissalppe a1,noA ains ayew ‘aiay ainyoid 1ab6iq ayj 1e %00| Ajjenjoe juiy}
pue umop Buissaooid JNoA pamo|s } Julyy | “Aem Jiay} uo wayy puas pue swwelboid Buipeo| yoinb

e way) aAIb 3snf ueo | -aiay uied sjApuooidas [eisje| yoinb e o6 aA,| ‘Jealb ‘ueyy Jayies ‘saosid-pue-siiq
JBU}0 8y} JoA0 ysnuq 0} Ases s} ‘1os|al 0} awi} ybnous jou 106 8A,N0A usym pue olulo Asng e ul ued
noA ‘Aes | 17 '}l o }sal ay} ||e pue sabueyo ajAisay| a1 ‘Buljesy uopua} apisbuoje ob jey) saoaid
-pue-siiq eJjxa ay} noge Bumablioy jou pue aled jo [ppow adA)-leloosoyoAsdoiq ayy si Yolypa “siuaned
MSIA Ino jo ||e o} spiebas ul ‘sjoym e se Buiop ag pjnoys am jeym uiebe dn sbejyjsnlyyuiyy | :S3y

288



‘s100} Aiojesedald Jo puiy ayy Aq ‘ay) Aq passaidwi sem | jey} Aes o} aney | oS poob

}|9} JUBUOD JO |9AaT “ajelndosdde ‘puejsiapun o) Asea AIaA ||e sem Yim papirold aiam am ainjelsy|
8y} JO ||& By} JO }sow A|SNOIACO puB 0S "UOISSaS a8y} Jaye os ‘ay ojul Buiob pasedaid jam 38}

os|e | pue os Aem ajeudoidde ue ul palaaljep sem }i Jey} Jybnoyy | ‘uonuaAIsiul Y} BuLlBAISp WO}

3UIY} | MOUS 0} paau p,noA jey) sBulyy ayy Jo ||e paianod ‘aAlsuayaidwos sem Buiuiely ayy ybnoy; |,

L1d .8ul sem) ‘sak os ‘sbuiyy
pue sjuaijed ayy djay 0} alay) sem Apnis jeyy Aym pue ABojoyied ay} jo Buipuejsiapun ue 3ab jsnl sem
J1 "[nayBIsul sem )l sem ] "ysauoy aq o} ‘Bululel) sy} Yjim swijenb ou aA| ‘saA ‘UOREU By} UO S| }I 10J0E)

Buljgesip e jo yonw moy pue si }l Jusjeaalsd moy mouy 0} Bupisalsjul Aisa sem jey} oS Jsauoy aq 0}
‘uone|ndod |esauab sy} uo 1098 Ue jo Biq Jeys Ajjlenjoe sem Ji asijeal JLupIp | 0S “Ajjeal Juiyy | uoizeu
8y} Joj si Ajlenjoe )1 wisjqoud e Big moy sem asiidins Aq aw 300} Jeypp “Ajlenjoe ey} Buipueisispun 0g
‘sBuiyy pue j1 Buiop a1am nNoA Aym jo uonesiLIe|d ay3 N0 pie| i YUy} | poob Ajjeal ‘SaA ‘|niesn sem j|,

Buiuiesy Buipseba.
Joeqpaa4

lew) Isiwi | O 8y} Jo Ayjigejeds pue Buiures ayis

81ld . @Jow Japisuod Ajgeqold pjnoys

am Bulypwos s} 0g 039 ‘AjAlisuas Aue pue Buljeay joaye Aisnoingo sajhisayl Ayyeay pue jaip

pue daa|s ay1| sbuiy} asoyy Ing punoibxoeq ayy ul uo Buiob yYnis |eroosoyoAsd Jo sjo| aaey jou ybiw
Jey} uo Buiylswos ybnouiq s,jey; Ajiaoe jo abueys e o jusploul Buipeojiano ue pey aAey Jybiw jey
sjuaned Ayjedoulpua} ay} ueys Jayjel sjuaned uled jussisiad ‘syuaned |euids ayy aiow ‘syuaned jo
10| B 10} 1N SUONIPUOD JO 10| B JO} 82IApE Y)|eay |essusb |eroosoyoAsd ay) pash | uesw | 'SaA  S3Y
¢leul ayy jo Hed se juajuod jeyy JaAliep 0} Addey noA aiem ‘mau Buiyiawos op

0} noA Bunpyse a1,am asneoaq jsnl ‘moq|a siuua} Joj aoioeld |ensn JnoA jo ped jusem ey i og  :1NJ
‘syuaijed ayj 0} Aem jey} }l ||9S pue SUopus} Sy} JO SSaUISNAOL

ayy Buiseauoul AjjeaisAyd pue yoeoisdde |eoipawiolq sy} a10w SpJemoy si selq Aw yulyl | Inq

aMm J,up|noys ‘pjnoys am agAe|y “mouy J.uop | ‘salyjedouipus} pue modq|a Siuus} Joj yonw Se jey} asn
| ,uop Aym inq uied jusjsisiad pue uled yoeq 1o} Jo| e ynis |e1oosoyoAsd pul Ajlensn apN "SOA ST,

J1d .’Buiyy suo ay} uo snooy isnl || Aay) ‘Buiag|iom |ejuaw ‘sjaaa| AjIAoe [eiauab ‘Bupjows ‘sjaip
jnoge yuiy} juom Aay 3 yonw Apeaud s ey} ‘Buipeo| oujusoos ay) aq isnl Ajjesay) pilnom )| STy

289



“Jeyy payl| | puy “Jaquiswial 0} Yydnwi 0o}

Jusem }i ‘aw 0} os plemiopybBiel}s sem ‘0} pajuBM | UBYMm aSn pjnod | usy} pue sjuaned o} aAI6 uay}
0} 06 | aysgam sy pue premiopybiesis sem 106 | Jey; yooq ay] “plemiopybielis sem UoEuIO!

ay} ‘siyl "pajeoldwod Jadns jey) punoy | pue alojaq 4SS auop Ajjeal Ajuo Buirey snoixue Apybiis
sem | ‘piemiofiybiesis sem ) asneosaq paseald Jadns Ajjenjoe sem | ‘suaddey } se ‘||Iop :STY,

Gld .'@w jo abessed jsnl s )1 jo ainsun sem | jey} BuiyiAue Jo suonsanb

ou aJe alay} os awi} ay} ye Addey sem | poob sem jjasy Bululel} 8y ‘[NyasN SEM UOIJEWIOUI USHLM
ay} Buiney Ajeyuiap og “Jayabo) Jey) Je paxoo| Yioq am AjSnolAgo os pue suolisanb swos aw yse
pue awoo pjnom jsidesay} sy} sawjoWOos asneosaq juaijed ayj pue jsidelay) ay) Joj jenuew Buiuiel
8y} aAeY 0} |njasn sem }l puy “sadald pue s}iq Je ¥oeq 400] 0} papaau | Ajurenad Buiuuibaq ay) je
pue 1ap|o} 8Y} PeY | MOUY | "8dUalajal 8injny Joj UO Moeq Y0oo| Ued am pue dn Jey} Yoeq 0} Uoijewlojul
usplM aAey 0} [njasn Ajjeas sem ) os mou obe awily Buo| e swaas )l poob Ajjeal sem Buluiesy sy,

v1d . 9lesedas Asan ‘A1aA j|a) 1Byl OS ) JO IS BY) O} Ul SHUI| UBY} Jey) MOY PUB ‘SSAJOAUI Jey}
1eym Apjoexa mouy| 0} 31| plnom | oS “Bulop aiam Aay) Jeym aw Buimoys alam Aay} ‘Ajjeal J,up|noo
| 18} | ‘} Inoge Bupjie} sem sjuedionied el 8Y} JO BUO UBYM 0S “Jey} Inode ap| A1sa mauy | 1S3y
‘Aedo NI

¢BBanbg ay; 1 st “ayy yum Bulop asem Asy) Jeym inoge s Alsa mauy | Uiyl | IBM 1S3

¢noA yonas jeyy bBuiyiAue aiay} sepn el ay} o} syoadse

yoleasal ayj 10 moy} Juaijed ayj Jo HOS sy} Mouy NoA ‘Iaylo ayj Jo Aue Jo sa21nosal ayj Jo solsAyd
ay} Joy Buuiesy sy} uo Jayys anoidwi o} pasu am jey) BuiylAue s,aiay) uly} noA op puy  IIN|
‘Ae)O ‘jey} uo |iejap alow jig e oS ‘S8A 1N

‘Apuey aynb aq jybiw Buiurel; sy ul yeyy ybnoayy Buiuuni 3snl sah ‘sji mouy | pue mouy|

noA ‘aq 0} UOI}OSS }SIIM B JO S1BME JUSEM | 9SnBD3q ‘)Iq JSUM 3y} Ul AJenojied “espl poob e aq
pInom jeus yBnouyy Buiob jo g o e isnfing ‘ajdwis punos JyBIw 3l Jo §g S B YUIYY | ‘SOA  :STY
¢dseo ay) Jo Bumiy sy) puy "sasiosexs piemio) Jybiens Auiey ‘seA IINI.,

Zld .op 0} pasedaid 3|8} pue jo ped aq 0} pajuem Jo
puny Ajjeas aUOAIaAS Jey) [el) e SeMm Ji Jey} WooJ 8y} Ul Buljas) [eal B sem a1ay} Uiy} | HWpe 0} aAeY |

290



1 ybnouyy wayy e |113s pinoo noA asoddns | -Buiyiswos uass jupey Aays i juids ay} jo uoieoidde
ay} s1 jno ajdoad yojeo Ajqissod pjnom jeyy Buiyy Ajuo ayy esoddns | ‘)ssuoy aq 0} ‘seA  :STY

£¥eyy uo syybnoyy Aue aney noA 1 mouy juop | “Ajejowal Buluiel} ayy JoAISp PiN0d am Jayiaym si
‘A1unoo ay} punole ||e sajis 0} dn siy} a[eas am i st jnoge Bunjuiyy sasem am sbuiyy 8y} jo suQ  :INI .,

FNEINETo)
Buiuiely suljuo
Jo} [egusjod

81ld .'1eul payi| | pue Xoljs pue 8dlu sem }I 8)i| P800 |[e }| 'SOSpPIA 8y} pue

Buiuuni pue dn ajiIsgam ay) pue s}ajjes| ayi ||e 106 p,noA ‘||lom se |euoissajold AISA se ssoloe awed )|
'0} sh pajuem noA yeym juswajdwi 1 Juswajdwi 0} a|ge aq p,| Mauy | Jey) Juspluod Alie; )1 ojul
JUaM | 0s asoy} yum ||am uo 3ab jybiw sjuaijed Jybnouyy | pue |nidjay aiam Aayi ybnouyy | "19400q 8y}
puE 3}ISgam 3y} JO SWUS) Ul $80In0sal poob awos aAeb NoA “M3IA Jo juiod |BD1UIO B WOl Juswa|dwi
0} psemuoy Jybiesys aynb aq 0y Buiob sem 31 ybnoyy se pawsas j| ‘|nydjay Ajjeal sem Buluiel} ayy ‘ssA,,

91d .'Slq Jayjo ayy s ing ‘es

Jad jyusied ay} uloouo9 J,uop Jey} sliq Uspply 31| dY3 isnl s} ‘auly sem aw Jo Juoly Ul Jualyed ay) yim
op 0} Jeym |enjoe ay| -aw Joj Bunjoe| Ajgeqoid sem jey} Jiq Ajuo ay} s ey} july} | asneoag STY
‘Kexo

‘awll} yoes op 0} Ajjeaiioads jeym ‘pasu noA yiomiaded jeym mouy noA jey} os UOISSas Jsilf Jey} 10}
apinb ybnouys yiem e ay1| yim auop aAey pinod am Ajlenjoe pies sey as|a Apogawos "AeXO 1Nl
‘pPaydlew jey} sweu

e puno} | [3un way} ybnoiy} Jool 0} pey pue }sap s,ewwlg uo ajij 8y} punoj | uay} puy -Buluuibaq
2y} Je 1y} op 0} MOY MOUY J,UpIp | puy ‘sjualjed sy} Joj 1081100 uoieoliuapl ay) bunjew sem

| 2Ins axew 0} pajuem | Inqg [el} sy} Jo 3g Aw op AjjeaisAyd pjnoo | ‘o se 3}l jo soisibol sy} oS Sy
nok106 ‘yy  :INI

‘Juaned jey} Joy sem Jaquinu Juedionied Aw jJeym Jo SWIO) Sy} UO S)lIM O} a1am slaquinu ay}

10 Aue Jeym mouy| J,upip | ‘siaquinu juanied ayy Buipul puy “wouy i 386 pjnoys | a;eym pue yiomiaded
SIY} ||B Y}IM Op pInoys | Jeym a|dnoo }siiy 8y} Je ainsun aj)ji| B Sem | ‘Usjjo AIaA punole jusem

ewiw3 asnesag ‘swJoy JO s}ig 8y} || Yim op o} jeym Buimouy sem pa|BBnis | asaym uiyy | 1S3y
-puy AedO NI

"} Jo Aub Aniu ayy Jequiswial j,ued | obe Buo| os sem ) Inq ‘yusijed isiiy Aw uo Buspunoyy

J|IE931 J,U0p | ‘N pue J3p00q 3y} ybnolyy yoeq juam | uayy 3l ybnolyy yoeq Buiob ‘)1 1noge jeyo e jo

1q e Buiney ‘eo140 InoA ojul Buiob saquiswal isnl | ‘Apoexa Jaquiawal AjnJj J,ueo | "0S YUy} | :S3Y
¢ybnoua anisusyaidwod sem jeyy jeyy [984 noA pip ‘yasy Buiulel; sy} jo swus Ul 1NI

291



"aUl 9 PINOM J1 3UIL} | ‘ON [ J& JBU} YJM anssi AU aq pinom 819U Uiy} J,UOp | ‘SIA,

¢l1d .’Buiyoeoo

aJA1say| pue Buiyoeod AAlOE Jo sBuIlLIL BU} ||B UM UdIym uonuaAIsiul oisAyd e 0} ainjonuis Jo pury
90IuU B sem } 05 “Ajjesauab jeuonouny uayy pue qui| Jaddn [euoouny Buiyiswos Buippe Buliapisuod
Inoge yuly} uay} pue Jybiom pasealoul O1U0jOs| 3y} 0} D1}BWOSI Mouy| NOA siy} Je poob 00} a1,Aay) H
pue ssaiboid uayy Asea s} pue juels|o} alhay) JI asio1axa siy) A1} mouy noA Aesjo jo geyal painjonus
201U e 06 aA,| pue eua}uo onysoubelp Jeajo aolu Job aA,| plIoMm By} Ul s}sa)} [e1oads pajeoldwoo jsow
3y} },usaie mouy| NOA Jey) s)sa) [e1oads awos 106 aA | MOQ|a SIUUS) B dW palIajdl Apogawos i Yolym
Aq yJomawely 891U e sapiroid )i Ayjedoulpusa) uo uolewojul punoibsoeq Jo jiq e Bulalb a1,noA ssajun
NUIY} |II3S | 3S2UOY 9 0} Uay} MSIAl Ul paliienb Aimau Apiey Apogawos o6 aA,NOA | "asusas sayew e )i
uay) ajep o} dn Apiey a1,nok pue Ayjedoulpua} mojjoy noA ji asoddns | -Bulyjou s,819Y} asnedaq ‘SaA,,

Zld .eAnoadsiad

Aw wouly Ajj0wal palaAlep a4 |[e pinod Buluiel) 8y} pue UOKUSAISIUI U SB PaIaAI|Rp 3 },Up|nod

} Aym uoseal Aue ass Jueod | ou ‘saA Jnq Juaied jsiiy InoA 9as NoA usym pue uoissas ay) usamjaq
deb ay) pabpliq ey Buiyiewos aAey noA ains Buyew ‘yeyy Buiney Aes | 81| Yyim op 0} alow aq
pInom }1 aw Joj ‘s }i juiyy | “plemionybiens Apiey s i asnesaq Ajajowal J1 op J,upjnom noA Aym uoseal
€ JO Jjuly} J,ued | Jey Aes pinom | Apsow Joj yuiyy | "peay Aw jo doj ayj 4o YUy} ues | jey; e je
Aje1owal 31 Buiop 0} Aenoljed sialeq Aue 29s Jued '9q PINOM JI UIY} | ‘U )UIY}Y | S9A ‘soA STy
él1om se Ajgjowal Bululesy a)is ay) ‘Bulures) ay) op 0} |qises) s} july} nok op puy  :INI,

lld Jissuoy

0} SUl} 89 P|NOM By} JUIY} | OU ‘SBA 0S "}SBUOY aq 0} 908} 0} 998} JUBLIEM P|NOM JEy} pIp noA jey
BuiyjAue s,alay} JI Jaquiswal Jued | ‘S8 A ‘Jou Aym aas Juop | ‘4 jo uoneoidde ay} ybnoly} yje} ueo
noA pue ynjs pue a1ay} sjuljds ay} jJob aakay} J quIy} | "Aj9INjoSge ‘SO A "0S JUIU} | ‘SOA ‘SOA  :STY
¢BuIyy NoA op 3iom ey} pInopA “Alajowal Jeyy 10auip 3shl pjnod am jng ‘yooq ayi ybnolyy

00| B aAeY pue sdse[o ay) yum asnoeld e aAey pjnod wool ay} ul sjdoad ‘0g "ul sdsejo ay} pue
$)00q 2y} “Yiomuaded ay} ||e UIm ay} Yim soUeApe Ul Xoq e jno Buipuas jnoge Buuiyy sem|  :1NI
¢A110s ‘uo 09 -joadsns | Jo uosiad ul aiay} Buiaq noA Jueliem Ajuessaosu

pInom jeyy aJayy ul pip am jeyy peay Aw jo doy ayy uo Buiyihue sem 3 yuiyy juop | “Ajeinjosqe

‘sak ‘op p|nod noA Juiy} | ‘sah ‘0 “eisawed AQ Way} YlIm JOBJU0D Jey} aAey pue sbulyl pue Ajjenuia

292



Zuonuanaul
2y} JaAl[ap 0} a|ge aq o} Juaned jsil JINoA mes noA uaym paddinba Apusions (984 noA pid 1IN,

sjuaied
1811 pue Buiuiel
usamjaq deg

/1d .’auljuo op o} Ases Apospiad aq pjnoys y yuiyy | “Buiyy jo Jos jey) e

pue way} Aidde 0} moy pue ayji| ¥0o| sdse[d ay} jeym wayj moys Aj[ensiA jsnl usayj pue ‘ssA STy
¢ieyy op o3

Buiyyswos Jo Bunssw swes] e pey usy) pue }sod Aq sai1dod piey sy} [[B N0 Juas am Ji ‘s8A  IINI
‘Jou Aym @8sjuop | :S3IY

¢Aj@jowsal dn-jas ayis ey}

op 0} 9|qe 3g p,aM MUIy} oA op ‘A1Junod ay} punole sa}is JO S)O| 0} INO SIY} pajjos am §| “AedO  :INI,

91d .i8i8y}

jusem ‘yeyy Ajjeas Ajuo s,a1ay] Isl| Jayjo ay) pue Aleip asiolaxa ue jno Buissiw jou a1hay) se Buo)
se ‘Buoim of 0} yonw 00} Jou ‘ssa09e. Hul| ¥oInb B Sk a1ay} uo si uoieonpa sy} ||y ) pajuem Asyy

J1 Jusuodwod jsum snid dsejo moq|e sy} op 0} MOy ‘SasIoIaxa ay} wiopad 0} Moy ‘JaAISp 0} Moy yioq
uo deoal 0} uoissas Bululel sy} Jaye ‘Aay) },Up|nod 03PIA Y} Ydjem pjnod Aay) asneoaq ‘seA  :SIY
¢ Rex0 siom pinom jey yuiyy noA “oja sdsejo mog|s ay)

pue sjomiaded sy} mouy noA ‘auy Jo ||e way} Juas pue uoissas Buluiel} sjowal e pip am i oS IINI
"Jaquiawal 0}

Asea a)inb s )1 05 ¢} S| UOHELULIOJUI M3U JO SPEO| PUE SPEO| JOU S )1 July) | os ‘sjuanjed yym AemAue op
a|jdoad jeym Ajurew sl quiy) | 8sneoag ‘auljuo op o} Asea AIaA ‘AIaA g pjnom I JUIYY | "SSA SN,

Gld .@insun aiam Aayy yi

10BJUOD |[B p|noo Aay} yey} Apogawos Buiaey A3unoo ayy ssosoe dn pajeos aq o} bulob sem j ji ssanb
| 0S "NOA sk 0} 3|qe aq O} [nJasn sem i uay} suonsanb Jo sauanb Aue aney pip | §i 0s Ajleuoisesdo
3)is Uo NoA aAey 0} [nyasn ajinb sem 3} Jey} si Aes pjnom | eym dn pajess ) BuiaeH “uonenyis

Jey} Ui a0e} 0} 908} 8q 0} Juepodwi Ajjeal sem jeyy BuiyiAue sem a1y} YUy} J,UOP | YUIY} | SOA,

1d . ‘MoyAue jo aleme a4 jou Jybiw sjdoad ey} buiylewos jou alhsy) puy ‘||e
1e wajqolid e ag pjnom jey) Juiyl J,upinom | ‘os op o} sbuiyy sjdwis A1op ¢Asy) 3 usie sidwis a1 sy |

293



y1d . Aes pjnom

| aidwis Aiap “sah ‘op noA yeym si siy} ‘mous| noA ‘sidwis Aiap sidwis Buiypwos ‘seA  :SIY

- 0} isn[ yoyem pjnod noA jey} Buiylswos Jo 0apIA ajnuiw SAl B 31T 1IN

SOA ST

- 1snl p|noa hoA jey} oapiA

e Jo uonejuasald ‘Iapuiwal s}l B 81| pey am Ji sdeylad ¢)uIyl noA op jeym ‘eghew og  :IN|
‘Aes noA ay17 "mouy noA ‘yey} uo jods a}inb s ey} agAely ‘sem aiay) ‘sap “Ajginjosge ‘saA STy
¢leuy ayy ul yuaied 3sai ay) Buieas noA pue Buluiely ayy usamiaq deb e jo Jiq e a1ay} sepmy 1IN,

Z2ld .'uoissas

ay} Jaye jey} 186 03 a4 | Buiyy Ajuo ay; sem jey} sah ‘sem }i Jng deb e se Apjoinb 31 ysaugal mouy noA
0} 106 aA,noA uay) pue auo pasiwiydo ue sijuaned jsii ay) pue Bujulow Aepsaupapp uo ul }ob
Ajuappns noA jey; si sonoeud [E21UID JO AJjIGENIASBUI BU) 8SNEDS( PaaU NOA UoneWIoU! JO s)g ay} dn
doj 3snl pue j1 ojul elp ued ‘ued sanss| Buiaey s,oym ApogAue pue awiyoun| ABpUOI B UO UOISSas Ul
doup e op noA siaym mouy noA uoseal Jo puiy Jey} Joy asn noA ey Jeys a1 sbuiyy pue suoisanb yse
Jo dn do} e 386 3snl pue ui |eo ued noA asaym isnl suoissas Buijooys a|gqnoJ; | Ul ||BD UBD hoA aiaym
SUOISSas dYjI] MOUY NOA aAeY Asy) a1aym sBuly) suop aAeY Jey) SaIpn)s JoYlo Ul PAAJOAUI USa( 3A,|
MOUY | mouy noA Jo Buiyiswos Jo dn doj e jey; a1 38} agAew os pue Buiyl sy} sem ‘ay} sem juaijed
ay} Buiess uayj jo Juiod ay} Je 1 ysaual uayy o} Buiney usy) os pue anssi ay) skemie si juaiyed jsiiy
InoA Buiass uay} pue Buluiely ayy Buiaieoas usamiaq deb sy} ‘ay) yuiyy | yoleasal ul skemje se ‘ay],

L1d ."@uo jey) yum salibe p,| ‘sak Aes p,| ‘|nyasn ag pjnopp “Buisop sy} pue uonuaAiaul

ay} ybnouyy ob o3 3snl Ajjeas Jaysasal s oinb e a1 3snl Buiyiawos ‘sa A Ing 'sn aAeb noA jeyy
alnjos| 8y} se yons se yydap-ui se BuiyjoN -j1eaib aq pjnom jeyy ypm aaibe pjnom | ‘ssA ‘seA  :S3IY
&UIY} NOA Jeym mouy| J,Uop | "oLeuSdS Jeuy Ul Injash aq ybiw ‘) ybnodyy nok syjem

Jey} 19ays Japuiwal e 31| ‘193Ys oI} B JO 03pIA Jaysalyal Joys e Jo Bujuiesy ay jo Buipioosal e jsnf ay|
Jayjaym palapuom Aay] “Jejiwis Buiyjowos sem a)is JaYjou. WOoj YOeqpasd) au} JO BWos ‘saA 1N
"90IM} Uey} alow dass | 4 Jybnoy} jo uiesy Aw aso| 0} pus) |

0S "UsaM}aq Ul Junyd e Jo }iq B s,818U} YUly} | Ing ‘Jauoos jJualed e paAladal aaey p,| §i auly Ajginjosge
S131 Uy} | oS “Ajleal J1 Jo ssado.d sy} pue ajisgam ay} ybnolyy JjasAw uni 3snf pue axiN yim

1eyo oInb e aAey 0} aAey pip | ‘oS ‘Buiuiesy sy} Buiney pue jusied e Buiess Ajjenjoe sw usamiaq
uunyo deb Big e a)inb sem a1ay} yuIyy | Ing ‘Jauoos juanied Aw paAiaoal | JI JO PINOM | YUIYY |  :STY

294



&3 L,UpIp Yulyy | ssalboud o} sjeudoidde sem
} USYM pue S3s12I8Xa 8U} pey ) 300d 3y} Ul mousj NoA pip }l asnedaq ) pay| Ajjeal | oS "poob Ajjeay,

L1d .Injasn Ajjeal aq pjnom AjjenpiA Jo A||EOIUOIIOS|S UORBULIOUI BU} O} SS820.

Jo ssauyoinb ay} aghew yuiy} | ‘ou ‘sak ing “|nydjay pue |nyasn Ajjeal aie ydiym ‘papnjoul aA,noA

Jey} saoa1d pue s}iq eJixa ay} uay] “sjuaned 0} Jayo p|noMm | Jey) asiioeld |ewiou ayy o} Jejiwis AaA
s}l ‘sak ‘esneoag "abueyo pjnom | jey} BuiyiAue 1o noge saliom Aue pey | jeys BuiyjAue jusem aiay}
NuIyy | ‘sbuiyy pue u jo Buusalap [enjoe sy} 0} spaebal ul yuiyy | Ing “jnyasn AJaa si suoyd JnoA el
ss8008 HoInb jey; buiney Ajlenjoe jeyy ‘sbuiyy pue dn Buijes usaq oA,9M Jey} S89IAISS INO JO JO| B UjIM
puly am jeym sjey; ing ‘Apealje aiayy s} Ji Jo Apealje auljadid ayy ui Job A|geqoid aa,noA ¢ Buiyiawos
s ey} JI mouy| },uop | ‘BuiyiAue Jo a)isgam ay) 0} NOA saye} )i pue uay} pue }i o} uo Boj ‘)1 ueods jsnf
Ajjesay pue sauoyd Jiayy dn yo1d 3snl ued sjdoad ‘ssadoe Ases sjey Buiyiswos “adiu ajinb aq bI
"}l UO Jey} sey jey }9pooq uoljewulojul Ue agAew pue sjuaijed JnoA yjim ueas pinod noA yey; ‘yeyy ayi|
Buiyyawos 1o apo2 YO e BuiAey Jou JO Jayjaym Mouy J,Uop | ¢} 1,Usl Mou [enuiAa os Buiob si pliom ay |
‘op am jey} sasnoeld |ewlou ay} ‘Aes

| 91| ‘ueyy Jayiey ‘||em se soualaype yum disy Ajgeqoid pjnom }| ‘sesiolaxe ay} op 0} Juem Ajjenjoe
0} ‘Japaq }q a| e juaned ay) siamodwia pue snuo alow Way} saAIb )l YUIy} | "Op O} SasI0Iaxe awos
AlleqJan wayy Buinib 3snl Jo sjeays asiolaxa ue way} Buialb jo asioeld [ewiou ueyy Jayjel ‘aiow
S9SI019X8 9y} Op 0} JUEM WY} sayew Jo Juaied e siamodwa Buiyiawos Jo japjooq e Buirey Juiys |,

|enuew jusied

$80IN0SaY [BlI] 0} paje|oy Joeqpaa

81d .'Sh WoJ} pajuem noA Jeym Jo jjasAw o}

Japuiwal e o }iq e op 0} pauy | ‘Juaied isuiy Aw pue Buluiel syy Buiop usamiaqg awi ayy u deb e jo 3iq
e seM a9y} asneoaq isnp ) yum auly Ayaud usaq Alqeqoid aaey p,| ‘Aep 1xau sy} jusied e op 0} saw
payse aAey p,noA § 1ybu 31 Bulop sem | ains ayew ‘) 1aA00 0} isnl [|d aXs ay3] yim pue jjasAw deoal
€ J0 JIq e op 0} pey | 0s ybnouy} juaned 3siy ay 106 | 210409 SHoam Ma) B PeY | INg PIP | ‘SBA  1STY
¢buiop

alam noA yeym mauy noA jey; ‘ybnoayy Buiwoo pauels Asyy usym ‘sjusiyed asouy) Jeal} 0} pauels

noA usym jey} os UOIeWLIOUI JUSIDIYNS pEeY NOA 1By} ulyl nok op ‘Buiures; yeyy woi4 "AeqO  :INI,

295



'saA 0s "0} dea|s JO JUBWUOIIAUS |njssalls ‘Mous NOA ayi| sBuly} ojul Yul] UsY} Jey} seop moy

pue aAljIsuas } Bupyew si yeym mouy noA Jou s)| "ssao0id uied sy} WIOJUI ||e aM ey} ||om Se s}oadse
Jayjo ay) sl asoddns | 1ng ‘sanssiy 8y Ul AJIAIISUSS JO SWLIS) Ul INOge Pay|e} S.)l MOUY | “puejsiapun
0} sjuaijed ‘ulejdxa o0y ajdoad jo jo]| e Joy AoL} ag UeD JI JuIy} | 9sneoaq ‘uled jusjsisiad ‘saA  :STY
¢uonoas uled oluoIyo sy uQ  :INI

- gidoad moy uQ -1ey} uo |ielap aiow }iq Aun B agAew ‘lg e agAew

saA ‘ybnoy} sanssi oiuoiyo 106 aaey ajdoad jo 10| B @snedag “Ajjeal }iq e uodn pablejus aq pjnod
1ey) asoddns | ‘mouy noA ‘yoiym uled jusisisiad JO JLOS UO ||oM SE JUSWSIS UE S,218Y) pue ‘ynis pue
daajs pue asioiaxa |eiauab a1 sBuiy) BullaAoo mouy noA Ing Juswissasse ue Bulop Ajjesauab ‘os }so|
}1q e s39b J1 sawnswos yuly} | ‘||om se yjeay [esausb ui sjoadse ||e mouy NoA ‘s1ano9 jo Hos }| “poob
S} ‘ON '}l JO 210U BWOS Y00} Ajlenjoe | ‘Ajlenjoe aA,| "sa A ‘jealb sem i ybnoyy | jeals s3I,

lenuew
uonuanIau|

81d .'HNis auluo 8y} Uey} aJow ey} asn o} papus} sjuaied ‘|nydiay Ajjeas sem }9300q 8y} punoy |,

91d .uendwoo alam Asy} pue puejsiapun o} pawaas sjusied Aw Jo jsow
jueaw § ‘ybnouyy Mol 1snl ueo jusied sy pue ‘a1ay) jeyl aAey 0} Ing ) Lusl ‘AemAue way) yoes) am
1eyMm s ey} asneoag "}l UO SpIeMIO) pue spiemyoeq of ued Aayj Joe} ayj 8| | PUB ‘19]400q ay} 8y |,

y1d .'seA og "sawin ma} e}l ybnouyy payoo| Buirey ‘mou aw 0}

1e9|0 Ajjeal s|9a} }l pue Jeajo A|leay "poob sem |enuew ay} ybnoyl | ‘oN “ybu e w,| ‘saA "Ajjeiauab
squij Jaddn unoA jo yjeay pue yijeay |jesano JnoA Buinoidwi jo 1os e jo Jed si syl mouy noA

‘mouy 0} syuaijed Joj JueAsjal g pinom ey} agAe|y “mouy j,uop | ‘yibuais Apoq Jaddn ‘Apoq inoA

JO ||B UO 3}JoMm O} paau noA op Aym [j[am ‘ajels mouy| },uop | ‘jo Hos o} Buisalajul aq Jybiw sasioIaxa
Japlnoys pue Apoq Jaddn ayy “Jespo Alap ‘sasioiaxa ay} jo sydeibojoyd ay} ‘sainold  :SIY

‘'soh ‘saA STy

£NoA pIp ‘lenuew ay} ybnoayy Wayy pay|e} pue Way} Yim umop jes nok os ‘seA 11NI

‘'sak ‘A|lenoe sidelay; e se Apuey Ajjeas sem [enuew juaned ayy ybnouyy | “|enuew jusied

aUu} Wwouj op o} Jeym Apoexa mauy | 1| 3|3} H pue pajiejep AIaA }j94 [enuetu sy julyy | Ing 1S3,

€1d . s@A sisouboid 1o Ayjedouipusy
anoidwi 0} djay Ued Jey} s10joe} JaY30 Inoge paye} JI Aem Asy) pue aainosal e se )l payl| A||eal | 0S

296



‘Bunsassul syeyl AeO LN

'S9UO |el} J,uatom Ay} asneoaq ,up|nod | Ing alaymas|d syuaied

AW JO SWOS Y}IM ash 0} pajuem Ajjeal | Jey} 90Jn0Sal B SBM }| 9SNeI3q ‘WaY} UM }ISgam ay}
ybnouyy ob pjnoa | os doyde| ayy axe} pip | ‘Wuaned Jsiwi] O Ue pey | uaym ing ‘Jasn dojde| aAissew
e Jou W | noA juelb | pue ‘jey} aye} jsnl 0} Jaisea sem } “Yiom je sdojyde| Job mou aAam asneodaq pue
‘}9004 3y} JO ¥}oBq By} U0 SWed }I asnedaq pue piemionybiel)s sem } asneosaq ‘Ajjenjoe pip | :S3Y
¢sjuaned ay} yum yonw jey} asn noA

pIp ‘elsgam jeys jo swus) U] jsbuiyy 3ybu ayy |le Buikes ai,nop "sSOA ‘eapl oy} sem eyl ‘saA  INI
“dn payoeq |je s,buiyifians jey;

way} 0} JI ulejdxa se ||am Sk Jnis UoeoNPa 8y} JO aWos spJemo} Juaiied ay} apinb o} aaey Ajuo nok ‘4
Buuaaliep uosiad ay) se os piemiofybiel)s AIaA ||e S ]| “S}iq JUSI4IP dY) ||B UISASJBUYM JO ISIOISXD 1O
Burjows uo o110 ueos syuaied sy} aloym s}iq asoy} Job aA,NoA ‘a)isgam ay} Je ool noA Jiing :S3Y,

¥1d .‘Allenoe pip Asy) Jayiaym ains jou w,| SAsyrpig LUPIP| ON :S3Y
¢IIe Je aysgam sy} 0} yonuwi Jajal nok pip ‘syuated ayy yum ‘noA pid LN,

L1ld .Ingesn
A|jeal si se2inos yjoq Buiney saibe | ‘Ing ‘||om Sk }I }noge UOKBWLIOUI JO }ig B Jeay ‘SO8pIA Yojem
pue ob ueo sjdoad Jey} s821N0S BUIJUO [BNSIA U} Jsowle Jajaid | Uiy} | ‘Aes | 817 '[njesn Ajjeal ‘se A
*Aj|enjoe |nyasn Ajjeal SeM a}ISqeMm aU} 4O J8IN0 [ensiA sy} BuiAey yulyy

| 0S "Way} Jo} Jo julid pinom | 3By} SaSI01aXa JO 193Ys B agAeW JO Way} aAI6 pinom | 82IApE [BqISA
3y} UBY} JaU30 "MOg|e SIuua} Yiim 3no aAIb Ajlewlou | Buiyiowos aq o} pus} J,ussop }| ‘|nyasn Ajjeal
sem ‘sBuly) pue ao1Ape pue sasinIaxa 10} Yoeqpas) [ensiA sy} aAeY Jo apirold pue ob pjnoo sjusied
Jey} 82Jn0s Jey} pue Jaino jey) buireH “Ajjenjoe poob Alaa sem a)isgam 8y} 0} SSe00e 3y} YUlU} |,

SIECEI

Gld .|nyasn sem uonewlojul Usium ay) Buirey Ajgjulyep os "Jayjebo}
1eU} 1e payoo| Yjog am A|SnoIAgo 0s pue suoisanb awWos awW Yse pue awoo pinom jsidesay} sy}
sewjawos asneoad juaijed ay} pue jsidesay} sy} Joj [enuew Bululel) sy} aABY O} [njasn Sem }i puy,

y1d .}l Padlou J,upey | pue 819y} Ul 99 1yBiw Buiyiawog “Auos ‘alay) ul s ey
JIMOUY J,UOP | “||aM Sk Jn}s Jay1o Jnoge Buiy(e) 81,noA usym ‘a1,nok ajiym 3 yim ui yui jeyy sdeylad

297



¢lle way) yym apisgam auy) Je Yool noA pig gsjusied auj jle Yim swsy) e jeyy sep TN,

91d .’®¥sgem ajqerjal e || sjusied Yulyy | puy  :S3Y

"mouy| 0} poob s ey

‘Aeyo ‘sak os sajisgqam wopuel snl Jou a1 Ay} ‘||om se saainosal SHN |[e Je Ay puy 1IN

‘Aexo sem jey} os aAisuayaidwod pue Alojeue|dxa yjas ayinb (e aiom Aay}

Ing "Jaje| Way} Jnoge SW payse pue s|jeq SAIND AUB aw maiy} Aay} 8sed ul Je payoo] sjusned Aw
Buipuswiwooal sem | Jeym Jo aleme A||n} Sem | Jey} ains ayew 0} a1ay} uo sem jey) Buiyy sjbuis Atans
ybnoly) paxol | 05 "usas JusAey | Bulyiswos sjualyed Aw Jayo o} Y| J,uop | dsneoaq ‘81ay} uo

sem Jey) Buiyy ajbuis A1sAs Je 300| pIp ‘dDO }g B W,] 8snedaq ‘Ajlenjoe | asneoaq os YUyl | :S3Y
JO quIy) ued | JeyijoN Buissiw sem jeyy Buiyihue sss Luplp | 1STY

£19j00q 8y} Jo a)Isqam ay} Yo Buissiw sem jey) BuiyiAue s aiay) yuiyy nok oq "AexO  :INI
"uoijew.oul s} esneoaq poob J ‘dse|o [enjoe ay} 1o} 03pIA By}

INg ‘}3]00q Y} UO aJe SSI0IaXa dY} asnedag [|dm Se } }NSuod pue yoeq ob pinod Asy} ‘Way} umoys
p.| Jaye Jaquiawal },uplp Aayj JI Os ‘@ay) 09pIA B Sem aIay) Jey) Way} Moys 0} pue ‘sjusuodwiod yjoq
uo Jnd 0} Moy Mauy| Aay} ains ayew o} Buizuem sem | 0s ‘Jey} 81| gnis op o} moy }abioy ajdoad yuiyy

| esneoag “dseo ay] ‘juiids ay) uo ind 0} Moy By} SEM |NJOsh }SOW Sy} SeM Jey} auo ayl Sy

- 2IoW S ey} 0S Way} UMoYs

p.noA A|Snoinqo Jng “asqam ayj Jnoge uapoblo) pey Ajjenjoe pue suole}nsuod ay} ybnoiyy sauob
pey sjuaied awos uiebe pue ‘asneoaq ajsgam ay} way} pamoys AjjeaisAyd noA mouy noA ‘Ajlenjoe
noA jey) Bunsaisul S 31 Ing “} Ul UOljBWIOJUI JUSIOIYNS pey }3]300q ay} }8} Aoy} asnedaq ,uplp

a|doad awos ‘a)isgam ay} asn pip ajdoad swog “Ajjenyoe beq paxiw e jolig e sem} ABNO  INI
‘Juaned sy} Ypm JaASJBUM IO Sa)NUIW oM} ay} yoyem AjjeoisAyd

LUPIP | INg ‘Jey} Jaye way} ss900. pIp Ay} JOY}aym MOUY| J,UOP | “WaY} 8Sn 0} MOY WY} PAMOYS
pUB Way} Ojuo 2119 0} MOY Way} pamoys | uay} Ing ‘jjasAw Aq wayy ybnoiyy jes | “wayj ybnoiyy

}s Juplp | Inq soapiA ay} AjedisAyd way) pamoys | ‘ay} 0juo Jo6 0} Moy Wy} pamoys | ‘ON  :S3Y

& WBy} YIm alay) alam noA Js|iym Soapia ay) way) moys Ajjenoe nok piq "AedO  :1NI

‘Jueldwod alam Aay} pue puejsiapun 0} pawaas sjuaned Aw Jo jsow

Jeaw ¥ ‘ybnoyy yois 3snl ueo jusied ayy pue ‘alay} Jey} aaey o} Ing ¢} J,usl ‘AemAue way) yoes) am
Jeym s ey} asneoag -} UO Splemio} pue spiemyoeq ob ueo Aayy Joe} ayy ayi| | pue ‘}apjooq auyy ay| |
pue a1ay} soapIA ayy Buiaey ay| | ‘sainyoid ayy Buiaey a1 | ‘yeyy Buiaey oy | oW Joy asnessg Sy

298



pue ybnouyy ob 03 snouoge| aynb 31 punoy | sBulyy op 0} aw Buijse sem [1abeuew |euy] pue sa|iy ays
309y 0} payse sem | uaym os sBuiy} asoy} Yum Jejjiue) Jusem | Jey} jueaw }i uay} Ing ‘}nej Aw s jey
ag Aew pue }e pay0o] 1o pasn AjLuessadau | Jey} |93} ,uop | ey} saoald pue s}iq pue sa|ij pue s1ap|o}
PUE 813y} UO S3|I} JUSISHIP JO S}O| a1am aJay} I punole peay Aw }ab 0} ajiym e aw }o0} )| :SIH

3l 8y oluojoa|d dy) puly nok pip MoH LNl

€1d . Aeyo Jeyy uey) Jayjo Ing aiay} pue a1ay sainjeulis jo pury jo ajdnod e isnf Ajjeas

poob sjey} oS “Aj|nguassaun mouy noA yonw Apaid suob aaey o} waas syisiA Bulojuow usay) pue
aw 0} sanssl Aue papodal j,usey yeleg pajeoljdwod usaq jou s Ajlenjoe os ‘sak 0g "paau | jey}
UOl}BjUSWINOO0p 38U} ||e SS800E 0} 8|ge Uaaq aA,| auly AjgJnjosge uaaq s}l SoA mala Jo juiod Aw woly 0g
'90E}-0})-908} Buljuasuod sy} uay} pue ||ed aAnebiisaAul Jo Los alow ay} op isnl | usy) pue ul awod
1ey} sjeulayal moge ayy |le Ayuapl |im [Jebeuew ejep] oS “jeyl Ho syuaned Buuasuod Jo Jos ay ishf
S| Ul PaAJOAUL US3( Ajjeal aA,| Buiyy ulew sy} oS “jey} |[e S9op Jo Hos oym ‘Jabeuew ejep Jno ‘[aweu]
106 oA, oM asneoaq yonuwl Jey} ajij SIS aUIjUO BY} PaIajuad Jou SA | }sauoy W,| | "PIP Y ‘SOA  STY
¢Aexo yiom 0}

Wwiaas Jey} pIp 3l S)is dUIjUO 3} pue 333 sHsIA Bullojuow ay} ayl| sassadoid sy} ||e Jo swudj ul 1N,

ENIE

81d . 1yBu y1 Buiop a1am Asy) ains axew

pue 31 Adod o} - Jey) payji| sjuaned Jo 8|dnod e pue SasI0IaXa By} JO SOBPIA BU) ‘SsIoIaXa 3y} payl| |
‘passald swi alow jiq e

sem }1 os sjojs dn-mojjo} ojul Ind a1em Aayj ‘},uaiam Aay) Jey} wouy uo Buimojjoy uay} pue sjos juaied
Mau ojul nd asam sjuaned maj [eniul 8y} asnedaq July} | 0S|y '} YIM Jeljiie) 210W awedad | pua

ay U1 asneoaq Ajqeqoud ‘uieby ‘syuaned Jayung YIM JOU UBY} Ing UOISSS U} Ul WA} YHIM SOSPIA aU}
payolem pue jes | ‘syjuaned maj isiiy oyl '} 0} jsodubis pip uay} Ing yonw se 1 asn j.uplp Ajqeqoud |
‘op 0} paau am Jeym Ajpoexa peay Aw ui J1 106 p,| 80U0 UBY] "8sh 0} SIS} SEM 90IN0S3I Jey} asneoaq
asoddns | ybu )1 Bulop wi,| ains ayew o0} }sn[ Ma} }siiy Y} Joy |njd|ay SOaPIA Y} punoy | SIY

‘'soh ‘sem}l ‘sOA  :1NI

-1snl | "uiy} | Jusjuoo awes ay} papiaoid 1 ing Buoim Jo Jybul s,8U0 §I mouy| Juop

| ‘Aem JaAaUDIYAA "wiayy yim 31 ybnouyy Buiob ueyy Jayies 31 0y way} pajsodubis aiow pue uayy Ag
S9WI) ShoJBaWNU } BUOP p,| 8shedad }i BUlISAI|dp Ul JUSPIIUOD SJoW SeMm | ashedaq aghew ‘Aym mouy
Juop | "maj Jaje| sy} ypm jeyy Buiop paddols Algeqold | usy L Ajsjuyep majisil dY oy pip | 1S3

299



¢uiio} auljeseq juaned ayj Ind noA assym Joy ‘ABMO  :INI

¢¥eyyind | op alaym ‘siy} ind | op alaym ‘jo aseo e

sem Jl Ajjeniul 8sneodad 1no payJew Ales|o sjage| ay} Jo ||e Yim 4S1-8 ay} uo jng Aidws ‘dn-}as siap|o}
Buiney Jayya ‘Lels Alan ayy je a1 sbuiyy aidwis aq pjnom Ji jooud joipi 0} Buiy} Jayjoue oS STy,

Gld .lewloy ayy abueyo jupnoys

}J1 UBY} pUE JUSWINOOP PIOAA B JO peajsul 4(d € Se }l aAes 0} aaey Ajgeqoud ||,@m ‘yesA  :INI

"UMO S}I UO PIOAA SJey) YUy} | ey Apswal

pinom noA moy mouy J,uop | — Ajgeqoud sem jeyy yuiyy | pue yoyb Ajuo Aw sem jeyi ing ‘yesA  :S3IY
¢} usem 9|1} SIS 0IU0JJO9|3 Y} UO paleys ay} wolj sem ey} seA yo 1INl

‘wiayy Joy uiebe Yo ) juld pinod | os jeulblio sy} Jo} yse pue

noA |lews o} pey | os Buiyawos Jo pJopA wols Yoy|b e Jo puly Sem jeys yuiyy | Ing abed ayy uo dn au|
1L,UPIP 11 0S pa)nejap }I WIO) JUSSUOD aY} SEM JI UIY} | WSY) JO SUO PUNO) | “aUl} SEM Jeyl SOA  :STY
¢ papaau noA jeyy Buiyifians aney noA pip ‘eis}a91e |el} 8y} Jnoge Uoiewlolul 8y} way) oAb

pue sjuaned ay} Juasuod 0} pasu noA jey} Buiyhians pue yiomiaded ay) JoO || JO SWIB) Ul pUY 1N
“Jey} Y)IM SaNsS] OU 21aMm 88y} Ui} SeM ey} UesA  :S3Y

¢Aexo yiom

3|1} 8)IS 21UOL}O3|2 BY} PIP M3IA Jo julod ABojouyos) e woi- Juiod poob e sjeyy Aeqo yesA 1N
‘Ayjiqisuodsal Aw uaaq ||e JO pPINoYS }ey} Jayiaym Jo Jey} yoayo

0} [1eBeuew |euy] Joj Jaisea uaaqg aABY PINOM }I j| MOUY J,UPIP }I pUE }I 4030 0} payse Bulaq sem | uay}
JNoge Mouy| J,UpIp | Jey} punolbyoeq ay} Ul Sem Jey} Jnis Yoleasal sy} JO SWIO0S Uay} pUe jnis [eoluljo
8y} Jo awos }I3} | ey} 3snl s 31 8)ep 0} dn si 3|1 8)IS Jey) ains ayeuw o) si 3ol |4 8y} 8soddns | g3y
¢Jalsea jey) axew oy Ajuasayip sbuiyy op pjnoo am moy 8as noAued 1N

‘Jou Jo 0} BulLiajes Sem 8y Jey) sUo Sy} Sem ey} 4l ains

1,USEM | JOU JO 213y} SEM }I JoUlaym xoayo 0} payse Bulaq sem | usym uayj os ylomiaded jey; yum
Jeljiwey J,usem uay} | punoByoeq ayj Ul Uo Jusm Jey) Jnis ayy Jo 10| e isnl sem Ji JI 10 1noAe| ay) sem

11 31 MOU)| J,uop | "0} Ynis peojdn o} Ases Ajjeal pue asn 0} Asea A|jeaJ Way} punoy | pue asouyj Jo Jno
pue ul buiddip Addey sjinb sem | pue Aeinbal siap|o} 8y} JO 881y} JO OM} &SN PINOM | YUIY} |  STY
Uiyl nok op Jno pre| sem j moy jeyr s| LN

‘punoJbyoeq ay} Ul Uo Juam

jey) sbuiyy pue sassa004d Y} JO SWOS YIM Jeljiie) JUSem | Usym alay) ul sem BuiyiAians jeyy 3oayo

300



/1d .duy sem | ‘)l Sem Jeyj ‘}J op 0} MOy aW p|o} NOA Se UOOS Se 0S

ABojouyda} ay) pey am usym pue ‘aiay sw p|o} pey auo ou ey} Buiyiswos sem ul sbulyj uess 0y moy
aw Buay Aldwis ysnl noA Ing “}noyip J,usem jey) ‘jusem jey] -auly Ajynjosqe sem sley] Sy
ifexo

oM Jeuy} pip ‘a|y dluoLdsd By} ojuo sBulyy peojdn o} pey noA jey; 3oe} auy snl pue ‘AedO  ILNI
“yJom op Ajjeal ajdwis aiow J0| e Ajjeal isnl 1 axew jey

sBuiy) ajdwis uay} ‘we | 81| 8}IppN| |B2IUYDS] B JO }iq B pue Aap|a s,oym auohue job aAnoA j| STy
‘[njasn aq ||Im 3oeqpas) Jo s)ig 8say) ||e ‘Ssah ‘05 “|lam

se joadsal Jey} wouj jojid B JO Jiq B SEM }I OS "S|l} 8}IS OIUOJ}O8|8 UB Pasn JaAs SeY NLD dy} sw Isil
auy} st siy} ‘AexQ "eapl poob e sjey} ‘saA Jey) op sn 33| ||im ABojouyoa) ayp 4 88s ||| ‘AeqO  ILNI
‘Jsow je Buiyoo| aq 0} paau noA jey) sauo ay al,Aay) mouy

s|doad jey} ains axew o0} |njasn Ajjeal ‘A||eals aq ued SINojod pue spie [ensiA 8Yl| | asnedag Sy
-p|noo am aghely eapl poob e sjey) ‘sak ‘A0  :1NI

‘0} Juem noA JI ‘uaym pue se ojul dip ued noA }sal ayy pue Aleinbai je Buiyoo)

aq 0} A|9yj1] 81,n0A sauo 8y} aie asay} Jey} 0s sINojoo 38s ul paybiybiy wayy Buiney usas 10 :S3Y
¢Ja1ses oyl 9ew Buiyiowos 1o sjuswndop pspasu Ajjusnbaiy jsow sy Jo 1oS Jo

Jap|o} e plnom Ing 818y} 8q 0} pasu Asy) asnedaq alay) ale Sjuswndop 8y} JO 10| B pue ‘seA 1INl

[sybney] ¢uop|3ueo

Aym ‘ax1] a1,noA puy -pidnis 11q e |98} noA axew a1 sbulyy sjdwis 3snl s3] “1ealb uay; ‘way) pue
noA 1oy |njasn si JaAajeym Jo Buipeys-||90 sy Y| WalsAs e spulj isnl auoAIans jl ueaw | ‘saA  :S3IY
"MOYyawos

Aypow isnf 0} aAey ||,om Bujy}awos s jey) ‘Sak ‘oS "IOM J,Uop SaX0d YOI} ‘PIOAA JO UOISISA auljuo
3y} Ul Ing YJom Aay} Joyndwos |ewlou e uo Juawnoop pJopp e se dn ) uado noA ji ‘ydom Aay]  :1NI
‘3W 10J JSISES }| 3)BW 0} JUBAS|aI

SeM Jey} Xoq ay} ul papeys | -isnl Aq jey} punolt job am ueaw | Jng ‘sweys |[eas e sem} SIJY

) l.usem ‘Bulhouue Ajjeal semiey) ‘oN  :LNI

‘Bupjiom Ajjenjoe 3,usiom

$9X0(q Y01} 8y} JO ||B ‘}9ays Juswiinioal ay} 4oy Job p,.noA jey} wiio} sy} A|Snolngo osje usy| STy
"JaJesd Jiq e ey} aew o} ‘AeO  :1NI

'SeA 'Bled S3Y

301



Z2ld .81ed Auepuodass

ul 218y 9as am yeym ui abueyo Biq e Buioiou isnl 81,9m MOUY NOA "JUSWIUOIIAUS Jey} ul )i Jo |je Buleas
a1, Aay} Jeyy sw sayus Isnl )l asneoaq jshi) ale)d yjesH Ajunwwo) weybuiwag sy} je jusjeainbs
Aw yym yonoy ui noA Buiind aq p,| Ajjeal Inq ddV 10 D4 Ul 3l paquia 0} 300| pjnom am Aes pjnom

| |leuy urew ayj Jnoge aw payoeoidde noA yi Buiyy 3siiy Aw mou noA 31 Buiop sem | jl pue saA  :STY
“a1eo Arewud

Ul JUSWIUOIIAUS 4D 4 SY} UIYHM [eL} sy} paquwa o} aAey Ajqeqoud p,am dn sy} 5|EOS 0} aI19M am

J1)uIy} | pauonuaw isnl noA oy 0s pies aAey sa}is Jayjo ayj Jey) Buiylswos sjey) pue ssA  :1N|
‘Bueb a1,0m Jey) s|ellasal ay} Jo ainjeu ay} ul abueyo

[eaJ B S| 818y} Jeu) SI [Bl) SY) WOoI) JUIES| M JeYM S ey} 0S 991AIas o1sAyd Jno UIyim i paquia uey)
Jayjes 991AI8S Jey} Ul [els} Y} paquua 0} dABY PINOM aM ey} ‘Ajunwiwod ay) ul wayy Buibeuew a1 Asyy
‘Jauleq ddv jeyy ised )1 Bupjew s|eslajal moq|a siuus) may os Bumeb a1.am ejep ay) je payoo| 9A.9Mm
uaym Ajjenjoe jng oisAyd ojul sddy pue sdD4 Jno wod sjeslayal ybnous 16 p,am jeyy Bunjuiyy oisAyd
ybnouys 31 uni o} paly am ‘Ajaind ‘4no uiyum 31 paquia pue Alj ‘ay} paquua pjnom am Uiy} | Mouy

NoA J1 pIp M JI 81niny Ul USY} pUB ddV PUE 44 SIY} punole ale Jey} s|elsajal Jo ainjeu ay} buibueyo
s1) Uy} | Isnl s )1 0S "yonw os aiay} jou si ‘sl oisAyd uj Ja)ng pue pealq jo jo| e ‘pjnom ajdoad jo

10| B 8YI| ‘|EaJ JNO USBQ SABY P|NOM JEU} JSP|NOYS USZO0J) PUB MOQ|d SIuua} 81| sbuly saA os sonoeid
ul sn Bujyoeal ale Jey} SUOIPUOD JO SHOS asay} Ul Yo doip |eal B pey A 9\\ "SUOIHIPUOD 3saY} ale
way} Jo Auew jou jey) s8|0J ddV pue 404 Buibueys ay) yim sieak usass/xis Jse| sy} Ul paoljou aAey
am Inq A1abins o} HaAuod o} Buuem pue sjuYeoa)so Yim sjualjed ay) Jo aiow Buieas a1om os
‘yonwi s| 818y aleo Alepuooag -alay jey) Bulaas jou a1 90\ ‘ddV ‘dDd JO HOS Jey} Ul ||am ‘sdo Ul 3no
sjsnJ} Ajunwwod ul pabeuew aq o} Buipus) ai1Aay] "alay Buiwod ale jey} Smog|e siuud} ‘siap|noys
USZ01} 9Yl| SUOIIPUOD 8S3Y} JO Jaquinu ay} ul o doip |eal B padljou 9A,9M 3YI| SUOIHIPUOD JO HOS 3Say}
J0 Auew ‘Jo pos asay} Jo yonw os pue |ejidsoy olpaedoypo isijeioads e a1am ‘olpaedoyio ay} je
Buibueyo s a1ay 9as am jeym jJo ainjeu ay} ‘Ul pabeuew Bujaq ||e a1,Aay} ‘a1e0 Alepuooss Bujyoeal
sSMoq|@ siuua} Auew Bujaas Jou a1,am ‘},uop isnf am ey} si pasijeal am jeym uiebe ssA 1S3y

Juaaq aAey ybiw yeyy Aym syybnouyy Jo usaq arey ybiw yeyy Aym

uo suojod|jal Aue aaey noA asoddns j.uop | '}iq 9| B palbbniys a)is 1noA mouy | Ing Sa)Is ay} Jo ||e
SSOIOE MO|S SEM }I PUS SU} SPJEMO} UBSW | “MOIS }Iq S| B Sem juswjinioal syl ‘poob ‘AeO LNl

Bumes 404
10 a1ed Aewld

sjuswanoldwi 1o} suonsabbng

302



&ubnouyy Buiwos syusined Jo siequinu 8y} UO SUOHJSaI JNOA ale 1eym puy NI,

c€1d .leuaal plemuo
juanald o} Ajjeal doys dojs auo e se Jl ,usi paubisap S| 99IAISS JeY} MOY S Jey} 9sneoaq ‘saA  :S3Y
‘alow Jiq 9} e apis a1ed Alewud ay) alow 4D 8y} }oble) agAew pue ‘ssA  INI
‘ul yoeq job
ajgnoJ} Buiney a1,noA ji Aes uayy pue juswyuiodde a|buls e isnl sak inq wue ajbuls jou Alios Aes uay}
pue uonuaAialul wie ajbuls e se ubisap isnl noA Buiyiawos aq pjnod }l 81| |98} }sowe | 0s sah 0
.¢01 dn noA ale jeym ‘Jospuad,
WPIp | seh,
.4, 8sa1601d 0} moy mouy noA
op, Juam isnl noA usyj pue ,iie noA ale aleym, pue ¢ uo Buipab noA ale moy, 6ulob jo pury isnl alem
noA ul Apogawos Jybnolgq NoA usym Ajjenjoe jey} Jueal Yolym uoiuaAiaiul paubisap-||om e sem }|
‘Juepunpal }iq 8} B sdn Mo||0} SpewW }Sow|e I ‘} YIm HLEe}S ayj Je uoijewiolul
yonw 0s Sem aJay} sneoaq jsowl|e Uiy} | asnesaq swuwelbolid juswabeuew-jjas aoiu e ajinb
1souwlje s jI Sl }l 8sneoaq 4D 0} N0 papuaixe s1ab )1 1ayiaym oS "I Buipjoy pue 1iq ajil] B SeAjesWay}
uiyym Buibeuew jo pupy 3snl a1,Aay) agAew jey) Buiyjawos s i JI ISpuom | 0s ‘sahk og “Auew
1By} JOU Inq Jey} JO asneoad ABm Ino s|eliajal oM} 10 auo Job am yuiy} | ‘ebny e job am yuIy} j,uop
| INq D4 Ue yym 3 passnosip 3snf | usym Ajleniul i uo usay syinb papunos Asyy pue pue| 4O woy
Ul s|eliajal awos 3ob 0} BulAl] oM JUpIp Jey) Jnoge pay|e} oM asneoaq sak Ajjiulap ‘saA  :S3Y
¢yoedwi ue pey aney
1yBiw yey; yuiyy noA op os sajol dD4 Ul soisAyd alow Auew ale aiayy pabueyo sadeospue) oisAyd
Aoy Buipuny 1oy paijdde pue |ew; siyj o ubisap sy} yim dn swed Jo 1I0S am aouls ueaw | IN]|
‘Jey) a1l sBuiyy pue syusunuiodde oisAyd puaie o} JNOWIP 3 saxyew }i ey}
pue moqjs siuua} yym Buppom uo Auies pue Ay Ajgeqoid pinom sjdoad jsow jey; ybnouys jo pury 3snf
oM asneoaq Auew jey) }o6 },upip @m AUm sSUOSEaI 3U} JO dUO S,Jey} JUuly) | ‘S9A 0S "sh 0} Jajal ued
SdO puUE aJay S|BlIajal-}|as aABY Op am asheoad ade|d oisAyd |Bdo| JI1ay} 2Jam am Ssajun Jo uloqanis
Aljeal Jo puny alam Aay} ssajun yonw ey} Abojoyied e se aieo Aiepuooas 0} I Bunjew Ajuessaosu
1, uaiam Aay) asneoaq dn Bullip aiom s|elsajal I BUuLIBpUOM B19M OM NUIY) | "Peq 00} JOoU ‘SBA  :S3Y
¢wiayy Buninioal syusized ayy Buiyoeoidde s|elisal ayy Buiusalos Jo ssaooud ay |
¢3INJoa) pue uaal1os Jo Hos pIp NoA Jey) sjualed ayj Uo SUOII3aI JO HOS Aue aAey noA piId 1N,

303



81d . 'dD4 ol bulob si suoAlong -ynioal o} Bulbbnlys 81,9 0\ "SOA

‘Algeqoud aies Arewud ur syusied

asay) abeuew pue Apjoinb a)inb sasioiaxs syl wayy yoes) ‘4 0} Jybiens wayy 3sodubis ued Asy |
"a|dwis s} "Juaned/ueiolul ‘pue] D4 Jo Hos Jey) Joj jeapl s| swwelfoid Jo HOS SIY} YUIYY | "SIA,

J1d .@nssi ajgeabueyo ajinb usaq s} 0s ‘sah ‘pue

abpajmouy ‘aouaiiadxa Jiay) pue sdD4 Jo Jaquinu ay) ul abueyod e a)inb job aA oM pue ‘s :STY
¢ A8y} 1,UpIp ‘||oM Se pua 8y} spJemo) Jo doip 0} pawaas s|ellaal JnoA asneoaq ‘AeqO LN
"MO(||@ sluua} 8yl sBulyy 0} swed jl usypy  STY

-0s ‘AeO  LNI

‘alow BuIpeo|-}Jo a1am s4D4 ay} Uy} jun

dn seajaym juswyeal} aiow Buiop aie sdO4 8y} ‘syjuow Inoj ise| ayy ul Ajjessy| Aes pjnom | 1S3y
&UIY} NoA op ‘Uay} [Bl) BY} U)IM Jeak ise| aU} JO 9SIN0D SU} JOAO Jey} Usas ok aney os  iIN|
‘wayj Jo |le Buipeol-yo Ajelay alam Aay} Ajsnoinaid seassym ‘alay

Jey) Jo alow Buiop ale s4dO4 ay) mou jey) Jeadde pjnom 3 Ing ‘sa A 196 am jeym sjey A (SN,

Gld . llom se }I Jnoge mouy

0} paau p,Aay} jey) os Juswsbeuew-}as Jo} SS839. puke ash 0} Jualied ay} Joj 818y} N0 UoIeWIOUI
ay} ||e 106 aA,noA asneoaq oluljo 404 Ue 0} Aj9oIu Ajjeal Jjas}l pua| pjnom siy} ueaw | Sy

JUIY}) PINOM | 8)elndde

Alqeqoud s Juswssasse jey} yeah og "ao1nas oisAyd jusiedino ue o} ybnolyy wayy Bunisyas ueyy
Jayjel saAjesWaY) Wy} Jeas) pue sjuaned asay) 0} uo pjoy 0} pus} pjnom Asy} s4D4 Jo a|dnod e o}
uayods aouls Buirey pue papuedxs aney S40O4 JO siaquinu ay} Aj[euoljeu uiyy | pouad juswyinioal
|Bl} U} JO 3SIN0D 3Y} JOAQ "||oM SE S3)IS JaY)0 WOl dwod s jey) Buiyiawos si sy} pue ‘yesA  :1N|
B ypm

op 0} Bulyiawos pey jey} j| Mouy| J,Uop | 0S Ud} jnoge 0} 931y} JNOge WOl JUSM S1aquinu 494 Ino
ey} swi} 8y} punole Sem Jey} pue umop pamos I Ajuiepsd yeaA ng -oisAyd o} ybnouy; pauiajal aq
0} paau JaAa },uop Aay} Uay} pue AJUNWWOD ay} Ul Way) Jeal} Aay) Jo aiow }iq 3| B Way} 0} uo pjoy
SdD4 PUS Y} Je Jay}aym mouy| J,uop | 0s AJUNWWOoD 3y} Ul Jno sS4 4 JO 9seaIdu| Jaquinu ay} Usas
Al@3ulap aA,am pue juswow a3y} Je Buiob s4D4 aiow jo| e Job aney Aglag mouy| | “Aym ains Ajaijua
JOoU W,| PUE }ig B UMOP MOJS 0} pawaas I uay} pue Buiuuibaq ayj Je [om ajinb pip am juiyy | :S3y

304



106 @A noA uay} pue auo pasiwnido ue si juaned }sil ay) pue Buiuiow Aepsaupapp uo ui 326 Ajusppns
noA jey; st sonoeld [eoIulld Jo AJjIge}ASUI BY} 8snedaq pasu NoA uoijew.oul jo syig ay} dn doj isnl pue
J1 ojul [EIp UED ‘ued sanss| Buiaey s,oym ApogAue pue swiyoun| Aepuoi e uo uoissas ui dolp e op
noA alaym Mouy NoA Uoseal Jo puly Jeyy Joy asn noA jeys yey a1 sbuiyy pue suonsanb yse Jo dn doj
e 136 isnl pue ul ||ed ued noA aiaym isnl suoissas Bujooys ajgnoJ; 81| Ul ||ED UBD NOA 81aym SUOISSaS
ayI| mouyj NoA aney Aayy a1aym sBuiy} suop SABY jey} SaIPN}S JBYJ0 Ul PAAJOAUI USS( SA,| MOUY | MOUY
noA Jo Buiyiswos Jo dn doy e jey; oy 3|8} agAew os pue Buiy} sy} sem ‘ay} sem juaned ay) Buiess
uay} jo jutod ay3 je }l ysaual uayy o} buirey uayy os pue anss| ay} sAeme s| juaned jsiiy JnoA Buless
uay) pue Buiuiel; ayy Buinieoal usamiag deb ayj ‘ay) yuiyy | yoleasal ul skeme se ‘ay] :S3M,

ERIINER
poddns uepiulD

Zld el ainny ey

10} UONEISPISUOD B aq }snf Aes pjnom | s, ey Ing sjuiod Buolis [eal 3y} JO SUO SEM J| MOUY NOA MES |
s|doad ay} pue uone|ndod Jno ul Ing ainjeta)l| SY} PUNOJE 313y} SUOIBISPISUOD SWOS 3 ||IM I3y} 0S
*a0e|d 381l 3} Ul 1o 186 0} }I Joy ysljod ‘Iqeflund ‘npin ojul paje|suel) aq o} sey alnjesail| HOd 40 isow
‘a1njela}l] 1No JO }SOW MoU3| NOA aY| SBUIY} Yim mouy NOA Ing SalIoIuy}a Juaiayip Ajulepad sa1ay)
weybuiwig a1 alaymawios mouy NoA a1eo Ajunwwos ul ob o} Buiob sem 1 ji 81| Joy Ajuiepad

11 Jo ainn} ay; Jnoge Bunjuiy) Jo swius} ul isnl yoeqpas) Aw aq pjnom jey) ou ‘eq pinom jey| "SsA
‘oisejue) sem )1 ybnouy 3snl oym pip mes | aidoad ayy ‘Aw se Ases se ) puly abenbue) 3sii

J18y} se ysijbu3 yeads 1,upip 1ey} ‘uo Apogawos pjnom mous noA ‘ay} uo agAew jsnl sem jeyy buiyy
Aluo A “Aaeay Aoeusyl| 8)inb sem 31 asnedaq Buiyy auo isnl sem jey sah jng sayis Jualayip Auew ui i
Buiop jo ped e sjey) Ajjnjadoy mopN -eoualadxa jualayip e aq Aew )i pue alay aas am 0} uone|ndod
Jualaylp AJaA ‘yonw e aas Asy} asneoaq Bunsaisjul A||eas g pjnom Way} Yym 3 Jaaljap Aes

pue way} yym yonoy ui noA ind yybiw a1eo Atewnd uj j1 BuuaAlap mouy NoA Aym s jey) puy: aouejsul
1ey} ul uoneslidwos e awo2aq Ajlenjoe jybiw JaAljep 0} Asea Ajjeal }I punoy pue 3 Jnoge a1l Ajjeal

| Buiyl ays ag uayy pjnom jey} Jayidym ‘ay} Jo asnesaq isnl Aoelall| Jo puiy JO [9A3] Jey} aAey a)inb
Jupip oym Apogawos Jo abenbue| }siy J1ay) },usem ysi|bug agAew oym Apogawos 0} i Buliaaliep
Jnoge Japuom pIp | ‘||om Ajjeal Juam )i pue ) Buimoloy 3snf alem mes | sjuedioiied pue mes | sjdoad
SU} UOIUSAISIUI SY} punoJe ‘) punole ainjels}l| Jo 10| e a)inb s a1ay) asneoaq os|e sem | isnl pue
poob Apaid s} "9|qeuoseal si [aA9] Buipeal ay) ajdoad jsow pue aiay uonendod ueiseone) jo Hos
e ajnb aney op am ‘Ajio 6iq e si yoiym ‘weybuiwiig ui 81,9M mouy noA ul aAl] am Buuspisuod ains jou
w,| ‘uoseal JaAsjeym 10} jey} si Jo aleme sem | sBuly} ayj Jo auo yulyy | uoioayal Ajuo Aw ou ‘S ,

uone|suel}
abenbue

305



‘punoubBxoeq ay} ul pauaddey pey jeyy ynis

|le Sem }I 8sneoaq 218y} Ul 8JaM Jey} SJUsaWnoop asoy} JO %0G JOAO Je pa)oo| J,upey | pue awi} Jo }o|
e 91| }|84 1snl I pue alay) alom sjUBWND0P 38U} [|e ains ayew pue ybnoiys ob o} sinoy jo ajdnoo poob
B W 300} 3sn( 31 pIp | ¥y} %08Yd ISe| 8y} MOUY | Ing Jejnojied ul SjusWINJOp 4O YUIy} Jued | STy
‘Buiuuny pue dn jey; 396 0} awi 4o JIq B Y00} J am

1,UpIp pale)s |el) 8y} Usym 0} 8sojo a)inb paonpoujul am 3|1 8)Is auljuo ay) asoddns | ‘yesA  iINI
‘|d @Y} 01 43| ||e sem I JI [nyasn aq JybBiw Jey) 818y} Ul S Jeym Y)IM Jeljiwie) s, 8U0AISAS aIns

Buiyew jsnl pue a1y ays ayy ybnouyy Buiob pue umop Bumis Buluuibaq ay) je aq Aew Ases jey} axew
pInom noA moy mouy J,Uop | Ing ‘sh uey} Jayiel g9y Aq aiow auop aq pinoa jeyl aq Aew Bunjuiyy isnl
sem | pue |4 8y} Buleq aw 10aye Ajjeal 1,upip Jey} punoibxoeq ayj ul sbuiyy Jayjo pue Buipuny Jnoge
SEeM Jn}s 8y} JO SWOS }ng Jey} Jo aleme 9q 0} paau | uay} [0oojoid ul abueyo e s,218y} 4 :S3Y,

s|d
)is Joj uaping
uIwpe aonpay

Gld .’@insun aiam Aay} Ji JoBJUOD
lle pinoo Aayj jeys Apogawos Buiney Anunoo ay} ssosoe dn pajeos aq 0} 6uiob sem i ji ssanb | 0g,

¢ld

Juaned e yym }1 op uay} noA aio4aq I asioeld 0} aoueyd e 386 J,uop noA pue awi auo ay} isnl jl sas
noA asneosaq awi jey; ul suaddey jey) Buijpjs-al e jo Jig e sAem|e si a1y} si uoissas ay} buibebua
Moy Japew jusaop )i def e s| 219y} JI ‘Jojjew },usaop JI 9SNeoaq eapl 991U B ‘991U e a)inb s jI

91| [934 3sn( | ‘aynb s 31 deb jey) 1aA00 0} mouy noA Ajrejnaiued Ing A|snoiAqo dn uin} ||IM SUO OU pue }i
op ||.noA sawewos ‘a)inb ayj1| swaas isnl )l ‘A1ans ul doup e op 1snl |, A8y} og "sjuaned JnoA ass pue
uo ob o} aAey uay} noA aiojaq dn doy }oinb e op uBd am 810)8q 3oam 8y} UOISSSS Jey} ojul ||ed NoA

1 1am Ajlenyoe j|am Aes uay} ued noA jeyy deb e si asay) yi Aylunuoddo ue aq ybiw 31 mouy NoA os pue
1 ysauyas 3snl 1o suonsanb noA yse pue uoissas ey 0} ul doip ued noA Aiaalsp ayj Jnoge Buiyjhue
ysaujal 0} Juem noA Jo |eu} ay} Inoge sauanb Aue 106 aA,noA Ji Jey} os uoissas uado ue aAey ||,aM
aajuelenb || am Aepsiny | A1aAg )00}0,0 8AjoM] Je Aepsiny| B U0 MOUY NOA swea| uo a|gejieAe aq
Jey) uoissas uado Jnoy pue jjey e op 0} 6uiob a1 am ‘op 0} Buiob a1om Aes jsnl Aay) se A :STY
¢,0} papaau Asyy

J1 821Ape U0} Ul ||BD p|nod sjdoad pue Jepus|ed swea| 8y} Uo uoissas uado ue mous hoA pey wes}
[EL} BYL (USY) HIOM Jeu} pPIp MOy OS "210jaq Jeuj} Jo pieay jou aA| "Bunsalsiul sjey) ‘AedO  LNI
‘uolIssas

ay} Jaye jeyy 186 01 8} | Buiyy Ajuo sy} sem ey} sak ‘sem Ji Ing deb e se Apjoinb 31 ysauas mouy noA oy

306



‘Jamaj} ussq pey i §

uey} Jndul aiow usaq S}l Jey} Jueaw S I ‘WaY} JO GZ PaYNIOSI dA,| 9sneaaq A|SnoIngo uesw | :S3Y
-0S "PAAJOAUL SI W}

yonw moy jo1paid 03 BuiAsy s ‘jeuy e dn Buipas alam uaym sabuajieyo ay} Jo auo sjeyy puy 1Nl
‘Jed suo usaq sjey} oS  SIY

'S8A LNI

[sybney] -ox w|

pue sjuaied ayj Jo |[e pa)inioal 8ANOA ¢Apealje paysiuly NoA aaey ‘a1 ‘Bunesw Jaypny e job aA||
‘yo ‘Aes uay} | usym os pue ‘axe) Ajjenuajod pinom J Jey} awiy yonw moy pasiubodal aAey 0} pawaas
J,uop Aauy} siy Joy dn-paubis [je siebeuew syl ybnoy) usas yeyy st sbuiyy A8y 8y} 1o auo ‘|IBAA  :STY,,

Gld .’usping ke Jo yonw oo} },usem

} MOJJ [BULIOU BU)} Ul SBM JI 8dUQ "auly a1am Asy} Ajlyjuow sBunesw ay) puy "s|qeuosealun Buiyjou
INg awi} Jo JIq B 31n0 %20|q 0} pey sawnawos | “Ajjenjoe sjqesbeuew aynb i punoy | ‘'oN  :S3Y
£90yMm B se |eL} ay} Jo }sal 8y}

jnoge moy ‘Bunoadxa a1em NOA uey} usping swi} e Jo aiow 1iq e pey Buuojuow ayj jey; pies Apealje
9A,NOA BI3)30)8 USpPING 3w} pue s)siA Bulojuow pue sbuaaw Jo slaquinu 8y} Jo swiIsj U] :1N|
"aq Aew a|y a)is 1ey} yum Jeljiwe) aiow isnl Ajqeqold sem sy yuly} | ‘0S "SpUod8s

OM] }NOgEe UIY}IM }I pul} p,ay pue aiay} s )i ob p,ay pue sy siy} puly j,ued | [1abeuew (e} ayy] o} Aes
p.noA seasaym ‘1abuo| sw 300} }snl ]l Jeijiwe} },usem | 8snedaq pue Ji ¥oayo pue ybnouy} ob jsnl 0} sw
Joj awi [ea1Ul]9 Jo 10| B a)inb sem 1 Bupjuiy} isnl sem | Inq }1 89 Os UsY} |d dU} o} suop i)Y STY
“[ewy a1nny Aue o} S|d 8y} Uo usping 8y} 8onpal Jo Jiq sl B noA

Uo uapJing ay} 8onpal UED aM JI 893S Ued am pue [1abeuew el ayy] yum jeys asiel ||| ‘AeO 1Nl
‘yesA S3d

"aJay} S}l ey} 408D pue 3oeq a|gnop o} pey noA JisiA Buuojiuow ay) je uo Jaje| uayying  1NI
anjisjeyl S3YH

"awil} 8y} 1e noK Joj YIom

SS9 Jueaw }I punoibyoeq ay} ul )l pip am j| ‘asoddns | pip am Moy Jo suod pue soid ate aiayl 1N
‘yeak ybu sjeyl :S3y

&) l,usem JsiA Buuojuow ayy Joj semieyl  IINI

307



‘Rexoubry  LNI

‘noA 0y salleuuonsanb Jiay} uinial uayy o} way} paydwoud 3 3ng suoyd

2y} JOAO 318y} }8S Bjep wnuwiuiw ay} aw Bulalb uo uasy| j,usiam Asy) uosiad ay) o} yeads o} pabeuew
| UBYM UBY} Uayo puy "way} 196 o} awiy Jo Junowe abny e j usem }l os 9aly} g Aew Bull 0} pey

AJUO | YUIY} | '18SHO B} WO} Ul JI JOJoB) UBD NOA JI aWIl} Jey) 3)ed0jje ued noA yiyulyy | uleby  :S3y
£¥eyy uo syybnoyy Aue aaey noA op sjjeo auoyd asoy} op 0} S|d 3y}

SE NOA payse am asneoaq jey} uo syybnoyy InoA ale jeym ‘salieuuonsanb Jiay) pauinjal jupey oym
sjuaned o} s||eo }os ejep wnwiuiw auoydajs} ay} ul pappe am ybnoiyy Aemjjey asInod Jo puy 1IN,

€1d .Jo} Bunjoo| a1,noA Jamsue ay} s ey} JI mouy juop | os Buiob Asea w,| Jnq auop jey

106 0} Addey ayinb w,| asoddns | saA ynq Bulop w,| yonw Moy Uo Uoioa|jal B S ey} Jl Mouy }uop | ‘op
0] yonw 00} S, Jey} Juiy} J,uop | ou Inq Bulob Ases Ajie} w,| jpjo} W,| Se op | 1Ssuoy 8q 0} oN  :S3Y
¢Auew oo} Buiyy enyxe auo jsnl ey s| eys

PIp Wes} (e} 8y} ji| BY} I 1SRG 8¢ PINOM J1 YUly} NOA op 10 op 0} Buly} 8|qeuoseal e s ey} yuiy}

noA o "op 0} S|d aMs 8y} uo jeys Ind apn oeq 1l Juss Jupey Aayy yI suoyd ayy JoAo asleuuonsanb
ay} op 0} sjuaized ay} auoyd pinoo am Jey; eapl siy} paonpodjul am ybnoayy AemyeH 1N,

s||eo auoydajs}
ejep wnwiul

/1d . 9e} Aew }1 swil yonw moy

0} se aieme Aja)a|dwod ale siabeuew ay} Jey} 0s Joj PajuN0d2e ag PINod }i JI A|BAO| 8q pjNom }i Ing
‘pasn aq 0} a|qejieAe pey | awi} Jaasjeym ydiow o} Buihsy 3snl jo Aem e punoj shkeme | ‘||opy :STY
‘8|)eg e Jou ‘sak ‘iIng “Ajnjadoy

ajgeholus pue Bunsaisiul aq pjnoys ssaooud yoleasal ay] Buiyilians Joj seq o} Buiney jou a1,noA
0s noA 1oy Ases aq 0} 84| JUBM 8M 8SNEIQ UI JBY} S0 0} Jybno am ‘sa “Aeyo ‘seh Wby  :INI
[subBne|] .iAlleaY, ‘@)1 81,48y} ,“Slom awos op 0} Job aA||, ‘10 ‘Bunsaw e job aA| ‘Yo, ‘pPies uayy

| Jana JIl asnedaq aAoadsiad sabeuew Aw wouy Ajjeioadsa ‘jealb aq pjnom jeyl Uiyl | ‘seA  :S3Y
¢¥eyl pip-sapun sdeylad am Uiy} | 8sneoad apis dAleJISIUIWPE SY}

pue sBuileaw Jo} SUBIOIUID JO} 3WI} 8J0W Ul }S02 03 Jybno am dn siy} ajeas am i sdeysad ing  :1INJ
‘Auew se papusye j,usaey | Aym s eyy

0g ‘sBunssw wes) Jsiwi] 4O 3y} J0 auo A1aAs pue yoes Bulpua)je aw Uo Uaa) },Uslom sassoq

Aw Ing papos ||e jey} 186 ued noA asnedaq ajdwis pue auly si Bulojuow auluo 8y} oS  :S3Y

308



91d .AemAue Jno s)iq Aue passiw Jou aA,2M ains ayew o} }snl |nyasn a)inb

S)I YyoJeasal Ul Uiy} | puy ‘Jaquiawal A3y} ‘sawl} Ma} e ) sUop aA Aay) 8oUo Uay) pue ‘) Buipels
a9o1Aou e ‘Bulob a6 o0} suoswos sdjsH ¢} J,usaop ‘sdjay Ajjesauab isij-3o1 B asnesag Isi-yon e

- paau NoA si J1 JaAsleyMm JO S}aays ‘siaquinu 0} ssao9e Job aA noA ains Bupjew isnl s i ‘Buiylswos jo
wule [eu} e op 0} ssanb | ‘pareoq uo Apogawos Buiab ai,nok uaym ‘Buiuuibaqg Asaa ayj je isnl yuiyy |,

Gld . Inesn aq Jybiw yey) sy Buiyiawos
agAew 0g "op 0} papaau | ey} Buiyikians suop pey | ey ains axew o} jsnf ojul Jusm | Jeyy
Jusned AJaAs 10 pasn | UdIUMm ISIPOsyd 19ays quo Jo HOos e jjasAw ajoim | Buiuiel) Jey) wolj ‘yesA,,

y1d S9A ‘1ewuo}ybu sy ‘Aem ybu ayy ul sesioloxs

ayy Bulop atem noA ains Bupjew uayy pue sbuiyy ay} e ybnouyy Buiob sak jo swisy u| ¢ el ay} ‘alay
J,Usem JI uiyym Japisuod o} sbuiy} may e ajinb sem aiay) asneoaq ‘) Jo sjoadse ||e mauy | Bujuiyy aw
1snl sem Jey) Jayjaym Jo Jalea|d Jou jshf sem Ji Jayjoym og “sem jey} Aym mous| J,uop | pue pua ay}

1e 1ybu jyun ) 1noge uspobioy Ajg)a|dwod p,| Ajsauoy ‘puiwal 0} Buiyswog “Mouy| J,uop | uay} 8A,noA
‘uoljewlojul sy} [|e peal NnoA aAey Jnoge Buiy|e} 81,N0A 318y} SHG ‘MOUY NOA ¢} },Usem Japeolq jiq e
Buiylowos jsowe s}l ng ‘0} alay} Buion Ajjenjoe a1,noA Jey IsIyoayd e s} Mouy | Jey} ‘ale nok jey}
moys 0} Buluuibaq ayj e isipioayo e Buiney Ajgissod mouy noA ‘aghew yuiyy | isipoayo e buep,

IsIposyYd
Japuiwal Bulures|

L1d .¥eaib aq pjnom jeuy} ‘sak ‘onsejuey aq pjnomieyl  S3Y

¢qol yeyy Buiop noA ueyy Jayzes gof yeyy pip am Ji Ajjeaiseq

‘swea} [el) sy} Jl usping e Jo SSI| JO HOS 9 PINOM Jey} Uiy} noA op ‘piemuoy jeyy Buel  :INI
'sak ‘0s ‘Is1| Aw uo

sBuiy} Jayjo usamiaq ul way} 311 0} BulAiy 3snl s 31 ‘awny Jo syjunowe abny Buiye) Jou sl Ing awy aye)}
s20p JI ‘sak ‘os ‘alaymou Job pue suoiseso0 pajeadal uo ajdoad [esanas Buluoyd pauy | ‘IBA (STY
¢¥eyy Buiop awi Jo o] e Juads NOA aABH "Ul Pa}SOD } USEM

ey} Buiyiawos sem Jey} ‘salieuuonsanb ||eo suoyd ayy ym sjusied ay) Buiseyo ayy ‘oS :INI,

Gld .1eyy Buiop puiw jupip | yeak og ) paulnjal Asy) psuaddey pey jey} aouo pue i puasal hok
ueod pies Aay) Jey} pauaddey pey bBuiylawos 1o ssalppe paAow A | 10 ssalppe |lewa Aw pabueyo
aA,| ou pies ||e Aay} asneoaq auoyd ay} JOAO }8S ejep wnwiulw e pip Aj[enjoe | julyl Luop | 05 :S3Y

309



310



	etheses coversheet 2021.pdf
	Bateman PhD 2024.pdf



