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Meaningful Outcome Measurement Following Lower Limb Prosthetic Rehabilitation
Chantel Ostler

Outcome measurement is crucial to understand the impact of prosthetic rehabilitation. This includes
the health and recovery of patients following lower limb amputation and can provide insights to help
clinical decision making at the individual level, as well as the service and system levels to inform
service improvement and research. Despite its potential value, outcome measurement is not
routinely undertaken in prosthetic clinical settings. Little is known about which outcomes should be
measured and which measures should be used, particularly considering the perspective of the
patient for whom the outcome of prosthetic rehabilitation has the greatest impact.

The aim of this PhD was to understand and contribute to the evidence around meaningful outcome
measurement following lower limb prosthetic rehabilitation, and drive changes in clinical practice
that foster person-centred approaches to measuring outcome. This aim was addressed across four
published papers which comprise this paper-based thesis.

Paper one describes a narrative review which explores the prosthetic outcome measurement
literature from a clinical practice perspective. Themes highlight the importance of value in outcome
measurement for clinicians, which may be linked to measuring what is meaningful, using feasible
outcome measures, as part of outcome measurement practice that informs clinical care. However,
understanding outcome domains of importance, especially for prosthetic users is a key issue.

Paper two addresses this issue using a qualitative approach to understand outcome domains of
importance following prosthetic rehabilitation from the patient’s perspective. Thirty-seven
participants recruited from four English prosthetic centres and social media took part in focus groups
and interviews. Reflexive thematic analysis was used to generate five themes which describe
outcome domains of importance and to develop an initial conceptual model.

Paper three describes a secondary analysis of data collected during the paper two qualitative study
and explores the experiences of patients taking part in outcome measurement during prosthetic
rehabilitation. Thirty-one participants from the original sample provided data for this analysis which
presented four themes describing how outcome measurement made patients feel, concerns about
accuracy, questions about who outcome measurement is for, and whether prosthetic services
measure what is meaningful. This unique perspective could make outcome measurement practice
more meaningful and patient-centred.

The final paper returned to focus on outcome domains of importance and built on paper two'’s
findings. A systematic review and qualitative synthesis using "Best fit’ framework analysis was
undertaken to explore outcome domains of importance described in the limb loss literature, and
further develop the initial conceptual model. Forty studies were included, describing the experience
of 539 participants. Analysis led to development of four of the five domains and a second iteration of
the conceptual model, named ECLIPSE. Meaningful outcome domains were 1) Being able to
participate in important activities and roles, 2) Participating in the way | want to, 3) My prosthesis
works for me, 4) If | am in pain, | can manage it, and 5) | am able to accept my new normal.

The ECLIPSE model is a rigorously developed, patient-centred and accessible representation of
recovery which could be used to direct prosthetic rehabilitation programmes, as well as inform the
evaluation of prosthetic care through the selection of outcome measures. The model sets out which
domains should be measured following prosthetic rehabilitation from the patient’s perspective,
addressing the gap in the literature, and contributing to meaningful outcome measurement practice.
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Operational definitions and commonly used abbreviations

Operational definitions and commonly used abbreviations

Outcome domain An element of health (i.e., pain, physical function, emotional
wellbeing, social activity) that is changed by a particular intervention

(Clarke et al., 2020).

oM Outcome measure. A standardised instrument used in research and
clinical practice to capture and evaluate one or more outcome
domains at a single point in time, or evaluate change over time

(Robinson and Fatone, 2013).

ROM Routine Outcome Measurement. The systematic use of a
standardised OM(s) in clinical practice with every patient as part of a

standardised assessment practice guideline (Colquhoun et al., 2010).

Patient Centred a set of principles that focus on offering personalised, co-ordinated
care, in partnership with patients, delivered in a respectful and

compassionate way (The health Foundation, 2016).

LLA Lower Limb Amputation. Loss, or removal, of all or part of the lower

limb by trauma, illness, or surgery.

TFA Transfemoral amputation. Amputation through the thigh bone, or
femur.

TTA Transtibial amputation. Amputation through the shin bone, or tibia.

HD/HAD Hip disarticulation amputation. Amputation through the hip joint.

KD/KDA Knee disarticulation amputation. Amputation through the knee joint.

Symes Amputation Amputation through the ankle joint.

PPIE Patient and public Involvement. research carried out with or by

members of the public rather than ‘to,” “about,” or “for’ them

(Partnership UPISD, 2019)

MDT Multidisciplinary team. Team of clinicians from different professional

backgrounds supporting the care and rehabilitation of patients.

BACPAR British Association of Chartered Physiotherapists in limb Absence

Rehabilitation. British physiotherapy professional network
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Operational definitions and commonly used abbreviations

BAPO British Association of Prosthetists and Orthotists. Professional body

for all UK prosthetists and orthotists.

BSRM British Society of Rehabilitation Medicine. Professional network of

British rehabilitation consultants.

ISPO International Society of Prosthetics and Orthotics. Global Professional

network of clinicians working in the field of prosthetics and orthotics.

PROM Patient Reported Outcome Measure. Outcome measures which are
completed by the patient, often in the form of questionnaires or

scales

COMET Core outcome measures in effectiveness trials. An initiative which
brings together people interested in the development and

application of agreed standardised sets of outcomes.

COoS Core outcome set. An agreed standardised set of outcomes that
should be measured and reported, as a minimum, in all clinical trials

in specific areas of health or health care (Williamson et al., 2017)

ICHOM International Consortium of Health Outcome Measurement.
Organisation developing sets of outcome domains and outcome
measures specific to health conditions, for use in clinical practice, to

support valued based healthcare (Kelley, 2015).

ICF International Classification of Functioning. A classification system
developed by the World Health Organisation (WHO) to provide a
universal language to describe the health and functioning of

individuals (World Health Organization, 2001)

HIC High income country. Countries with a national income per person of

$12,376 or more (The world bank, 2023).

LMIC Low- and Middle-Income country. Countries with a national income

per person of between $1,026 and $3,995 (The world bank, 2023).
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Chapter1 Introduction to thesis

1.1 Introduction

This thesis comprises the evidence of a novel contribution to the research of meaningful outcome
measurement following lower limb amputation. The programme of research addresses gaps in the
current evidence base that directly impact the use of outcome measures in clinical practice and takes
a novel patient-centred approach to ensure the findings are meaningful to those with limb loss. This
chapter introduces topics that are relevant to this area of research and presents the motivation for
the project. It will provide contextual information about amputation and the rehabilitation process
currently provided in the UK, as well as details about the researcher’s background and experience
working in prosthetic clinical practice, leading to the work described here. Outcome measurement
will be introduced and considered in the context of wider health care data collection and its value to
clinical settings. The chapter will conclude by introducing the aims and objectives of the PhD, which
has been undertaken using a publication-based approach. The structure and content of the thesis will

be set out, presenting four papers, bookended with this Introduction and a Conclusion chapter.

1.2 Lower limb amputation

Amputation is the loss, or removal, of all or part of a limb by trauma, illness, or surgery. Amputation
can occur in the upper and/or lower limbs. Due to the differences in functionality between the upper
and lower limbs, the impact of limb loss on individuals varies in terms of prosthetic provision,
rehabilitation processes and challenges, impact on daily life, and psychosocial considerations (May
and Lockard, 2011). Lower limb amputation (LLA) makes up the largest proportion of limb loss within
the UK, accounting for around 92% of all amputations (NASDAB, 2007). The relative size of the LLA
population and its subsequent demand on healthcare resource, as well as specific recovery needs

related to the factors above, has led to a focus on LLA within this PhD.

1.2.1 Causes and levels of lower limb amputation

LLA can be attributed to various aetiologies, such as peripheral arterial disease (PAD), diabetes,
infection, trauma, and congenital limb loss. The predominant cause of LLA varies depending on
geographical location, with diabetes and peripheral vascular disease cited as the leading causes of
LLA in high income settings (Ahmad et al., 2014; Imam et al., 2017; Behrendt et al., 2018), and
trauma related causes cited in low- and middle-income countries (Moini et al., 2009; Rouhani and

Mohajerzadeh, 2013; Shaw et al., 2018).



Chapter 1

In the UK diabetes and PAD are the principle causes of LLA (NASDAB, 2007). PAD is characterised by
atherosclerosis of peripheral blood vessels, leading to intermittent claudication, rest pain, tissue loss
and subsequent amputation (Swaminathan et al., 2014). Due to its concurrent nature, individuals
may also suffer with diabetes. Both type | and type Il diabetes can lead to peripheral neuropathy and
ulceration, and amputation is often the result of non-healing ulcers. It is estimated that 85-90% of
amputations undertaken in the UK are caused by PAD and diabetes (NASDAB, 2007; Davie-Smith,
Hebenton and Scott, 2020; Carr et al., 2023). As dysvascularity typically affects older people, the
mean age of individuals undergoing LLA is 66 years (Carr et al., 2023). Due to the systemic impacts of
both PAD and diabetes, this cohort often have additional co-morbidities such as renal failure, chronic
airway limitation, ischaemic heart disease, and global deconditioning (Lim et al., 2006), resulting in

complex health and rehabilitation needs, as well as variable outcomes.

Secondary to PAD and diabetes are trauma related amputations which account for 2-8% of
amputations (NASDAB, 2007; Carr et al., 2023), and may result from road traffic accidents, combat
related injuries or industrial accidents. Other causes include infection (2%) (Carr et al., 2023) related
to conditions such as meningococcal septicaemia, sepsis, and failed joint replacement, cancer related
causes (2-4%) (NASDAB, 2007; Carr et al., 2023) and congenital limb absence (less than 1%), where all
or part of the lower limbs are absent at birth (Carr et al., 2023). This range of aetiologies leads to a
diverse limb loss population, spanning a wide age range, with varying rehabilitation needs, goals, and

outcomes.

1.2.2 Incidence and prevalence of lower limb amputation

Due to the different causes of amputation described above, understanding the incidence and
prevalence of LLA can also be challenging. Epidemiological studies often focus on incidence of
amputation related to a specific cause, such as diabetes and PAD, which is most often reported in the
UK (Meffen et al., 2021). This body of work describes considerable variation in incidence of PAD and
diabetes related amputations. Incidence rates of between 8.2 to 51.1 per 100 000 in the general
population and 70 to 291 per 100 000 for the population with diabetes have been reported (Meffen
et al., 2021). Much of this variation has been attributed to methodological differences, inconsistent
definitions of minor (distal to the ankle) and major (proximal to the ankle) LLAs, and inaccuracies in
reporting. These issues have led to calls for improved approaches and standardisation in reporting
LLA incidence and trends. As well as the need to understand the prevalence of limb loss which is

currently unknown (Meffen et al., 2021).

In the UK, little is known about incidence related to other causes of amputation. NHS England

estimate 55-60,000 people are currently living with limb loss, with 5-6,000 new referrals for
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prosthetic rehabilitation received annually (NHS England, 2023). However, this information still does
not fully describe the extent of LLA as not all patients are referred to limb fitting services. Absence of
information about the limb loss population in its entirety can make it challenging for policy makers,
and prosthetic service providers who manage all amputations irrespective of aetiology, to gauge
trends and allocate resources. Despite a lack of understanding about this population, several reports
have indicated that the number of amputations undertaken each year is rising (Hughes et al., 2020;
Public Health England, 2023), driven by an increasing number of people living with diabetes and

peripheral vascular disease (Zghebi et al., 2017).

1.2.3 Levels of lower limb amputation

Across all aetiologies, the extent of limb loss can vary, ranging from partial to complete removal of
the lower limb. Amputation can be undertaken at the level of the ankle (Symes), mid lower leg
(transtibial), knee joint (knee disarticulation), mid-thigh (transfemoral), hip joint (hip disarticulation)

or through the pelvis (hemi-pelvectomy) (Molina and Faulk, 2022).

Due to the loss of additional joints and associated musculature, outcome worsens as the amputation
level becomes more proximal (Fajardo-Martos et al., 2018; Kamrad et al., 2020). Higher levels of
amputation require greater prosthetic replacement leading to asymmetrical gait, increased energy
expenditure , socket discomfort and complex rehabilitation needs (Waters and Mulroy, 1999;
Schaarschmidt et al., 2012; Barr and Howe, 2018; Kahle et al., 2020). Preference is given to distal
levels of amputation, taking into account the severity of underlying aetiology (Waton et al., 2019).
Transtibial, followed by transfemoral amputations are most commonly undertaken within the UK and
account for 52-58% and 41-47% respectively (Waton et al., 2019; Carr et al., 2023). Knee
disarticulation, Symes (i.e., amputation through the ankle joint), and amputation at the level of the

hip and pelvis are less common.

Demographic information about the limb loss population, such as that presented in the previous
sections, is crucial to inform the provision of rehabilitation services, as well as understand the
limitations of the current evidence base. However, limited data is currently available to describe the
characteristics of this population as a whole. The information presented here has been drawn from a
variety of sources that all have limitations that impact on their accuracy, such as data collection
which focuses on specific aetiologies, or geographical location within the UK. The implications for this

are discussed further on in this chapter.
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1.24 Outcome following lower limb amputation

Due to the variation in patient characteristics described above, outcomes within the limb loss
population can be variable (Wu, Chan and Bowring, 2010). However, due to the significant
prevalence of diabetic dysvascular amputations, they are often described in the literature as poor.
Mortality rates at 12 and 24 months following amputation have been reported as 30% and 40%
respectively (Shah et al., 2013). Across data collected in Scotland, it was found that only 40-45% of
individuals were rehabilitated with a prosthetic limb following LLA (Davie-Smith, Hebenton and
Scott, 2020). For those who undertake rehabilitation with a prosthesis, outcomes have been
described as poor with 24-29% of prosthetic users limited to using their limb indoors a year after
amputation, and 22% abandoning their prosthesis altogether (Balk et al., 2018). High incidence of
phantom pain (Stankevicius et al., 2021) and socket discomfort (Manucharian, 2011) are also
reported, alongside depression (Mckechnie and John, 2014), body image anxiety (Holzer et al., 2014)
and falls (Steinberg et al., 2019).

Many factors have been described in the literature as influencing the outcome of LLA, including the
presence of diabetes, a more proximal level of amputation, older age, poorer pre-morbid mobility
and physical fitness, and the presence of co-morbidities (Taylor et al., 2005; Kahle et al., 2016; Davie-
Smith et al., 2017; Andersen et al., 2020). These factors illustrate the complexity of the limb loss
population, with many patient characteristics influencing outcome across a variety of domains, such
as whether an individual is limb fitted or not, how many hours they use their prosthesis, or using a
range of different outcome measurement tools (Kahle et al., 2016). An increasing amputation rate,
combined with poor outcomes, indicates a need for greater understanding about this population,
and their rehabilitation pathway. This understanding is crucial to inform evidence-based care aimed

at improving outcomes following LLA.

1.3 Rehabilitation following lower limb amputation

Rehabilitation following LLA is undertaken to address significant losses in mobility, independence,
and quality of life (Darter et al., 2018a). Rehabilitation has been defined as “a set of interventions
designed to optimise functioning and reduce disability in individuals with health conditions in
interaction with their environment” (World Health Organization, 2024). Following LLA, provision of a
prosthetic limb is a key part of the rehabilitation process, although not all patients undergoing LLA

are referred for limb fitting due to factors described in the previous sections.

Within the UK, prosthetic rehabilitation is undertaken in specialist centres, of which there are 44
throughout the UK and 35 in England (NHS England, 2015) . The rehabilitation pathway is delivered

by multidisciplinary teams (MDT) consisting of rehabilitation consultants, physiotherapists,

4
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prosthetists, occupational therapists, nurses, and counsellors (British Society of Rehabilitation
Medicine, 2018). Rehabilitation can begin before the amputation, preparing the patient for surgery
and life with limb loss (Devinuwara, Dworak-Kula and O’Connor, 2018). Following surgery patients
may undertake a period of inpatient rehabilitation before continuing as an outpatient at a specialist
prosthetic centre (Hebenton et al., 2019). Patients who wish to undergo rehabilitation and have
potential to be limb wearers are fitted with a prosthesis and begin gait training and functional
activities (Broomhead et al., 2012). Rehabilitation progresses until the patient has achieved their
goals and is able to return to their valued activities and roles (British Society of Rehabilitation
Medicine, 2018). Following initial rehabilitation individuals continue to interact with specialist
centres throughout their life course, seeking changes in prosthetic componentry or ongoing
rehabilitation interventions to maintain mobility, independence and mental wellbeing as they age

(NHS England, 2015).

Alongside the physical impacts LLA has on mobility and independence, a significant body of evidence
has described the psychosocial impact of amputation (Hamill, Carson and Dorahy, 2010; Murray and
Forshaw, 2013). Following limb loss patients may experience emotional responses such as sadness,
shock and anger, as they face the loss of limb, mobility and independence (Luza et al., 2020).
Depressive symptoms are commonly described in the literature and are estimated to affect up to a
third of people with LLA (Luza et al., 2020; Castillo et al., 2021). Body image disturbance has also
been described where patients experience alterations in their appearance which may cause
emotional distress (McDonald et al., 2021). A meta synthesis of qualitative studies exploring the
lived experience of limb loss describes how patients are able to cope with amputation through a
period of adjustment, characterised by the acceptance of changes which have occurred within the

person’s life, and often compared to the bereavement process (Murray and Forshaw, 2013).

Within the rehabilitation pathway, clinical guidance from a variety of professional networks advocate
for a patient-centred rehabilitation approach incorporating both psychosocial and physical
rehabilitation in order to address complex, individual and multifaceted responses to amputation
(College of Occupational Therapists, 2011; Broomhead et al., 2012; British Society of Rehabilitation
Medicine, 2018). In practice psychosocial rehabilitation may be offered by specialist practitioners
such as psychologists or counsellors (Wegener, Hofkamp and Ehde, 2008), or in less formal ways by
other members of the MDT (Desmond et al., 2012). Peer support from individuals with lived
experience of LLA and prosthetic use has been documented consistently in the evidence base as an
important source of psychological support following LLA (Ostler, Ellis-Hill and Donovan-Hall, 2014,
Wadey and Day, 2018; Day, Wadey and Strike, 2019).
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Many interventions currently exist which comprise prosthetic rehabilitation, such as gait re-
education, strength and conditioning, vocational rehabilitation, falls prevention and counselling. In
addition, an extensive catalogue of prosthetic devices (knees, feet and ankles, sockets, liners,
adaptors etc.) are available to support recovery following limb loss. However, there is currently little
evidence to guide the selection of effective rehabilitation interventions or prosthetic componentry,
with only four randomised controlled trials published worldwide in the last 20 years (Healy et al.,
2018). This paucity of evidence has led clinical guidance for the provision of prosthetic rehabilitation
to be developed based mainly on the consensus opinion of experts in the field (Broomhead et al.,
2012). This gap renders evidence-based clinical decision-making particularly challenging for clinicians,
contributing to substantial variation in rehabilitation practices and component prescription across
the UK, which was highlighted in an NHS England nationwide survey as a major concern for patients

(NHS England, 2018).

1.4 My role and background

| am a specialist prosthetic physiotherapist and lead the rehabilitation MDT at the Portsmouth
Enablement Centre (PEC), which is the regional specialist prosthetic service, provided by Portsmouth
Hospital University Trust (PHU). Having worked clinically, rehabilitating patients following
amputation for 20 years, | have experienced the challenges of poor rehabilitation outcomes first

hand, witnessing the impact limb loss has on the lives of my patients.

Throughout my career | have attempted to use the evidence base to guide my clinical decision
making and identify the most effective interventions and ways of working for my patients. The
paucity of evidence in the field has always been a challenge with little research available to guide the
selection of effective interventions, prosthetic components, or inform development of rehabilitation
pathways (Healy et al., 2018). | have often reflected on the possible causes of this, such as the
relatively small and highly specialised prosthetic population, the absence of academic institutions
linked to prosthetic rehabilitation centres, or the challenges of blinding patients in clinical trials to

prosthetic componentry which might need specific training to optimise use.

Whatever the reason for the gap, the limited evidence to guide decision making has led to a personal
desire to better understand the impact clinical interventions have on patients. |initially addressed
this by undertaking improvement work, using approaches, such as audit and service evaluation.
Examples of this work include designing a triage process for new prosthetic referrals to ensure
patients attended for limb fitting at the right point in their recovery, setting up routine outcome
measurement within the service to enable evaluation of our care pathway and monitoring of patients

over time, as well as taking a demand and capacity approach to reduce waiting times and flow
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through the rehabilitation pathway. In recent years | developed my research skills by undertaking a
research physiotherapist role within an NHS research and development department, setting up and
delivering clinical trials across a variety of healthcare settings. This led to an opportunity to act as a

research fellow at the University of Southampton, and subsequently undertake a PhD.

Within my clinical role | have consistently taken an evaluative approach to understanding and
improving patient care and service delivery and have always been driven by problems faced by
patients and clinicians. In several of the examples described above, using data our prosthetic service
collects routinely was key to my evaluative approach. Over the years, alongside my colleagues, | have
contributed to the routine collection of extensive amounts of healthcare data, including outcome
measurement, either through electronic record systems or as part of improvement projects. Despite
the extent of this data, my team and | often struggled to realise its potential to direct and improve
patient care. Some of the issues we faced were around accessing data and viewing it in an accessible
way. Analysing and interpreting data was also challenging, especially regarding outcome measures
where it was difficult to know whether we were measuring the right concept, and what changes in
scores on specific instruments meant for individual patients. We also struggled to understand the
limitations of data and therefore know how much confidence to have in our findings. These
guestions led me to consider how use of routine healthcare data in clinical settings could be

improved.

1.5 Routinely collected healthcare data

Routinely collected health care data are defined as data which are collected for reasons other than
research and without a prior research question (Nicholls et al., 2021). This could include clinical
information from electronic health records, healthcare administrative data or data collected as part

of registries (Nicholls et al., 2021).

Routine healthcare data are increasingly recognised as an important source of information for both
clinicians and researchers (Murray et al., 2022). Health care data can be used locally to track patient
progress over time, and inform patient consultations and clinical decision-making (Basch, 2017).
Aggregated data can be used for service improvement, benchmarking, and to identify and reduce
health inequalities (Devlin et al. 2010). A recent review commissioned by the Secretary of State for
Health and Social Care highlighted the unrealised potential in NHS healthcare data, to improve
quality, safety, and cost effectiveness of care (Goldacre and Morley, 2022). Data are not only useful
to direct patient care and service improvement but can also be leveraged for research; the NIHR has
highlighted the potential of routinely collected clinical data for research purposes (Sydes,

Barbachano and Bowman, 2021).
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Aligned with this potential, numerous large-scale initiatives exist which aim to aggregate routinely
collected clinical data to inform and improve patient care, such as the National Joint Registry or the
National Diabetes Registry. Examples which have been linked to considerable improvements in
patient care (Porter et al., 2019; Bak et al., 2021). However, despite the popularity of these
initiatives, several authors have questioned their approach, suggesting few registries have realised
their full potential and struggle to evidence their impact on patient outcomes (Nelson et al., 2016).
Issues have been highlighted such as duplication of data entry, inaccurate data and reporting which
lags behind clinical care and is inaccessible for clinicians to interpret and use (Nelson et al., 2016;

NHS England, 2017).

In addition to these problemes, it has also been suggested that data collected within registries do not
reflect what matters to patients (Nelson et al., 2016). A US based data collection initiative, known as
the ImproveCareNow network has attempted to address this issue, and their work has led to
considerable impact on patient outcomes (Crandall et al., 2012). ImproveCareNow developed a
registry for inflammatory bowel disease, but worked in partnership with patients, families, and
clinicians to develop and design the project. This led to a focus on collecting data about prolonged
steroid-free remissions as their main outcome, which was identified as most important to patients
with inflammatory bowel disease. This approach saw rates of steroid free remissions improving from
55% to 78% in participating centres, as care focused on this important outcome (Crandall et al.,
2012). Examples such as this have led to a call for data collection initiatives to adopt more patient-

centred approaches (Nelson et al., 2016).

1.6 Data collection within UK prosthetic rehabilitation

Despite numerous registries and data collection initiatives for various medical conditions, there is
currently no large-scale UK data collection initiative within prosthetic rehabilitation. Demographic
information presented in earlier sections of this introduction chapter i.e., details about the
proportion of the population with transtibial or transfemoral amputations, or different amputation
aetiologies, was identified by piecing together data from a variety of sources. These sources included
the National Amputee Statistical data base (NASDAB), Limbless Statistics, the National Vascular
Registry (NVR), the Scottish Physiotherapy Amputee Research Group (SPARG) database, as well as a
variety of scientific articles. Many of these sources have significant limitations which impact our

understanding of the LLA population as a whole. These will be discussed below.

NASDAB is a historical nationwide database which compiled data from all prosthetic centres,
reporting prosthetic referral rates, and proportional data regarding levels of amputation, causes, etc.

However, the last report was published in 2008. Although useful, this data set is now over 15 years
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old and only includes information about those referred for prosthetic rehabilitation. Considering the
limb fitting rates described above, this may only include 40-50% of the total LLA population. NASDAB
was superseded by an unfunded project known as Limbless Statistics (University of Salford, 2013),
which used the same data collection model. However, lack of engagement led to fewer centres
submitting data and the last published report is dated 2012, with no plans for further data collection.

Additionally, neither of these initiatives reported data about patient outcomes.

The NVR collects data about LLAs undertaken within vascular operating centres (Waton et al., 2019).
Data is available regarding different levels of amputation, as well as some outcomes, although these
do not evaluate prosthetic rehabilitation and focus on in-hospital outcomes such as mortality,
revision rates, wound healing, and limb fitting referrals. In addition, it is likely data only represents
those who undergo amputation due to vascular aetiology, as the NVR reports less than 1% of
amputations are caused by trauma which is not consistent with other data sources (Carr et al., 2023).
Data are also only available in the form of annual reports and are therefore not accessible in real

time to guide clinical decision making.

Finally, the SPARG database compiles and reports on all amputations occurring in Scotland (Davie-
Smith, Hebenton and Scott, 2020; Carr et al., 2023). This initiative offers a more complete data set as
it captures amputations related to all aetiologies but is limited to a single country within the UK, i.e.,
Scotland. While this project generates an extensive amount of data, including outcome information
such as numbers limb fitted and functional outcome, the data collection process is burdensome and
fails to leverage routinely collected healthcare data. Instead, it relies on additional manual data
collection from all physiotherapists working in the field (Carr et al., 2023). Reports also lag years

behind data collection making it impossible to use data in real time to guide clinical decision making.

The absence of complete, useful, and accessible information about the LLA population, which
includes outcome information, can make understanding rehabilitation needs and potential health
inequalities challenging. Routinely collected health care data, such as that collected as part of
prosthetic clinical care, could have the potential to provide valuable insights into the limb loss
population and underpin clinical decision making. The current absence of a comprehensive data
collection initiative offers the field an opportunity to learn from what has been done previously, as
well as within other specialities, and explore novel ways to approach routine healthcare data
collection. This could include ways to position the patient at the centre of the process and to collect
data that is meaningful, accessible, and useful (Nelson et al., 2016). This approach could enable
clinical teams to work within data driven care environments where information is available to inform
individual patient care as well as direct and inform service improvement work or research. Novel

initiatives, developed in a patient-centred way could empower patients and clinicians to engage with
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data, as well as facilitate access to data by different stakeholders i.e., to promote accessible real-
world research and product development (Nelson et al., 2016). Figure 1.1 describes the factors which
may contribute to a data driven care environment and could inform the direction of future work. It
has been developed from the healthcare data literature, as well as literature included in this PhD as
part of the narrative review undertaken as paper one (Ostler et al. 2022). Patient and stakeholder
involvement and engagement (PPIE) work, undertaken within this PhD and other related projects has

also contributed.

LY
Minimum Meaningful

data set outcome
measurement

1 nt . Effective

’:,':;"i""fp";:t Data Driven .

partnerships c are
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Iad

Accessible
data o
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Figure 1.1 Factors that may contribute to a data driven care environment (developed by author)

1.7 Outcome measurement

A key factor of Figure 1.1, included in the pink segment, is meaningful outcome measurement.

Including outcome information as part of a data driven care environment is crucial to understand the
impact of interventions and to inform clinical decision making. This is evident in the literature (Devlin
et al., 2010; Boyce and Browne, 2013; Howell et al., 2015; Wilson et al., 2019; Campbell et al., 2022),
and from discussion with clinicians taking part in in wider PPIE work, undertaken by the thesis author

and supervisors (Appendix A).

The term outcome measurement can be better understood by breaking it down into the outcome
domain being measured and the measurement tool used for the task. An outcome domain can be
defined as an element of health (i.e. pain, physical function, emotional wellbeing, social activity) that
is changed by a particular intervention (Clarke et al., 2020). A measurement tool can be defined as a
standardised instrument used in research and clinical practice to capture and evaluate this change

(Robinson and Fatone, 2013).
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Measuring health outcomes is especially relevant in today’s increasingly evidence-based health
services. When facing increasing demands on resources, as well as the expectation of a culture of
continual improvement, services need to consistently demonstrate their value and impact (Devlin
and Appelby, 2010). However, routinely collecting outcome information has not always been the
focus of NHS data collection. Historically, the NHS has evidenced its impact by measuring process
data, i.e., waiting times, numbers of referrals or clinical contacts. However, this information only
provides insight into the production of “health care’ rather than the production of “health’. In
addition, a Kings Fund report highlighted that the NHS’s attempts to measure “health’ often focus on
measuring negative impacts (i.e. re-admissions, mortality and hospital acquired infections) (Devlin
and Appelby, 2010). Outcome information as part of routine healthcare data collection could provide
an understanding of the impact health services and interventions have on the health and wellbeing

of patients, and society as a whole.

However, despite the value of outcome measurement, engaging clinicians in the process has been
described as challenging (Turner-Stokes, Williams, et al., 2012). Issues such as pressure on time, the
burden of paperwork, measures not perceived as helpful for decision making and a lack of
measurement ‘know-how’ are cited (Jette et al., 2009; Jensen-Doss and Hawley, 2010). It is widely
acknowledged that outcome measures are not routinely used in clinical practice, despite advocacy
and guidance from NHS policy (Department of Health and National Health Service (NHS) England,
2015). Specifically within prosthetic rehabilitation, professional networks such as the British
Association of Prosthetists and Orthotists (BAPO) and the British Association of Chartered
Physiotherapists in Limb Absence Rehabilitation (BACPAR) have also encouraged use of outcome

measures (British Association of Prosthetists and Orthotists, 2015; Scopes et al., 2015).

As a clinician working within an NHS prosthetic service, | have often used outcome measures to
evaluate patient progress, or as part of our routine outcome measurement programme to evaluate
the prosthetic rehabilitation care pathway. However, | often struggled to use the information
effectively and have raised questions about how useful outcome measurement is, such as ‘which
tools should we be using?’ or "how do we interpret the scores?’ or "what does this change in score
mean for patients?’ Questions which are currently unanswered in the literature. This knowledge gap
raises significant implementation issues for effectively using outcome measures in clinical practice, or
as part of initiatives that pool routinely collected healthcare data to improve patient outcomes. This

has led me to focus on meaningful outcome measurement within this PhD.
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1.8 Ontological and Epistemological position

The world view that shaped this PhD is clearly influenced by my extensive experience of clinical
practice within the NHS and the problems | face daily. Clear guidance on best practice is essential in
healthcare settings, but it is also recognised that this needs to be interpreted and adapted for
individual patient needs within different organisational structures. In light of this, | would consider
my worldview is embedded in a critical realist ontology. These lenses or prisms may include
individual human factors, in this case the experiences of limb loss or the different aetiologies leading
to amputation, as well as external structural, cultural and organisational factors, such as different
healthcare settings or social support networks (Archer, 2016; Williams, Rycroft-Malone and Burton,
2017). Critical realism helps to explain how these unobservable factors may interact to produce
certain phenomena and lends itself to flexible, creative application outside of methodological boxes

(Willis, 2023).

This creative flexible application, which is so relevant in the complex real-life world of health care
where both my research questions and their potential solutions are situated, is aligned with my
epistemological position, pragmatism (Morgan, 2014). A Pragmatic approach to the generation of
knowledge is problem focused in nature and concerned with application, promoting the use of all
approaches available to gain a greater understanding of the issue (Cresswell, 2014; Morgan, 2014,
2017). My passion to ensure that research is useful in clinical practice results in a problem focused
approach informed by the challenges my patients and colleagues encounter daily, but also driven by
the need to ensure the findings from my work can be applied in practice and have impact on patient

care.

The flexibility and applied nature of both critical realism and pragmatism lend themselves to the

approach taken in this PhD. Methods have been selected at each phase, which are most appropriate
to explore the different problems identified from the previous phase. In line with my ontological and
epistemological positions, all phases are underpinned by real world problems seen in clinical practice

and influenced by the potential translation of research findings into feasible solutions.

1.8.1 Person-centred approach

My world view is also strongly influenced by many years working closely with people who have
experienced LLA and the importance of understanding their views, experiences, and priorities to
deliver person-centred care. A person-centred approach is defined as a set of principles that focus
on offering personalised, co-ordinated care, in partnership with patients, delivered in a respectful
and compassionate way (The health Foundation, 2016). At the heart of a person-centred approach is

what matters to the individual. This concept has been a key part of my clinical practice but also my
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research and improvement work. It has led me to consider the importance of what matters to people
with limb loss when developing research questions, such as in this PhD, but also when designing,
undertaking, and disseminating research. The National Institute for Health and Care Research (NIHR)
describe this approach as Public Involvement in research, and define it as research carried out with
or by members of the public rather than ‘to,” ‘about,” or “for’ them (Partnership UPISD, 2019). Public
involvement in research can ensure that research is being carried out to explore issues that are
important to patients and the public and undertaken in a way that promotes a positive experience of

taking part.

In combination with my ontological and epistemological positions, my person-centred approach has
shaped how | have chosen to investigate the topic of meaningful outcome measurement in
prosthetic rehabilitation, informing both the research aims and objectives set out in the next section,

and the method and study designs used to address them.

1.9 Research aims and objectives

The aim of the PhD is to understand and contribute to the body of evidence around meaningful
outcome measurement following lower limb prosthetic rehabilitation, and drive changes in clinical

practice that foster person-centred approaches to measuring outcome.
The aim will be addressed by the following three objectives:

Objective 1 - To review the current evidence base investigating outcome measurement in

prosthetic clinical practice
Objective 2 - To understand the patient’s perspective of outcome measurement by exploring:

e Meaningful outcome domains of recovery

e Patient experiences of outcome measurement in clinical practice

Objective 3 - To develop a conceptual model describing meaningful recovery following prosthetic

rehabilitation and outcome domains of importance to measure in clinical settings

1.10 PhD Structure

This PhD has been undertaken using a paper-based method. A variety of approaches were
undertaken to address the research objectives which were carried out across three distinct phases,

as set out in Figure 1.2.
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PHASE A PHASE B PHASE C

State of outcome Outcome domains of
measurement from a importance: The
clinical practice patients perspective
perspective

IS

Patient experience of
outcome measurement
during clinical practice

PAPER 4

quaIitative synthes

( Objective 1 ) ( Objective 2 ]

( Objective 3 ]

Figure 1.2 PhD structure and alignment with the objectives

Phase A sought to review the current evidence base investigating outcome measurement in
prosthetic clinical practice by undertaking a clinically focused narrative review (Objective 1, Paper 1).
Phase B aimed to understand the patient’s perspective of outcome measurement (Objective 2)
through a large qualitative study which is reported in two separate papers (Papers 2 and 3). Paper 2
explored outcome domains of importance from the patient’s perspective and led to an initial
iteration of a conceptual model describing recovery and outcome domains of importance to measure
following prosthetic rehabilitation (Objective 3). The second phase B paper (Paper 3) deepened our
understanding of the patient’s perspective (Objective 2) by exploring patient experiences of taking
part in outcome measurement during clinical care. Phase C concludes the PhD and consists of a
qualitative synthesis (Paper 4) which widened understanding of outcome domains of importance
from the patient’s perspective, as described in the qualitative literature (Objective 2), and further
developed the conceptual model leading to the ECLIPSE model which describes mEaningful outCome

domains of Lower llmb ProSthetic rEhabilitation (Objective 3).

1.11 Thesis structure

As this PhD was undertaken using the paper-based approach the thesis has been structured to
present the four contributing papers as distinct chapters, bookended by introduction, and discussion

and conclusion chapters, as set out below:
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Chapter 1

Chapter 1 - Introduction

Chapter 2 — Paper 1 - From outcome measurement to improving health outcomes following
lower limb amputation — A narrative review exploring outcome measurement from a clinical

practice perspective

Chapter 3 - Paper 2 - Exploring meaningful outcome domains of recovery following lower limb

amputation and prosthetic rehabilitation: The patient’s perspective

Chapter 4 — Paper 3 - Exploring the patient experience and perspectives of taking part in

outcome measurement during lower limb prosthetic rehabilitation: A qualitative study

Chapter 5 — Paper 4 - Exploring meaningful outcome domains of recovery following lower limb
amputation and prosthetic rehabilitation: A systematic review and best fit framework

synthesis to develop the ECLIPSE model.
Chapter 6 — Discussion and Conclusions

hapter describing a paper will introduce the paper and position it within the overall PhD

structure described in Figure 1.2. A summary of the paper in the form of an extended abstract will

then be presented. This will include key findings from the research and how the work links to

previo

fourth

us papers. Three of the papers have been accepted for publication (Papers 1,2 and 3), and the

has been submitted for peer review (Paper 4). Each chapter will provide justification for the

choice of peer reviewed journal, details of the publication and any additional outputs from the work.

Following this contextual information, the complete manuscript of the paper including references

will form the remainder of the chapter.

1.11.1

Writing styles and referencing in this thesis

The writing style of this thesis predominantly follows the traditional convention of writing in the third

person. However, at times the thesis does use the first person. This is to provide clinical context from

my experience working in prosthetic rehabilitation, as well as to describe the reflexive process as |

attempt to acknowledge my subjectivity in relation to the research topic.

As each of the papers are subject to the referencing requirements of different journals, referencing

differs throughout the thesis. The introduction sections of chapters two to five will provide

information about referencing for the included paper, and the complete reference list for each paper

will be presented as part of the full manuscript. References for all text not included in the

manuscripts is presented in the Harvard style and included in the reference list at the end of the

thesis.
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1.12 Summary

This chapter has highlighted the rationale for undertaking this doctoral study which is grounded in
the need for a more comprehensive understanding of the limb loss population in order to address
poor outcomes reported in the evidence base. Current literature and clinical experience have
illustrated that outcome information collected as part of routine healthcare data could be key to
understanding and subsequently improving rehabilitation outcomes at the individual, service, and
system levels. However, work is required to make the process meaningful, and patient-centred. In an
attempt to begin to address these issues, the research aims and objectives of this PhD have been set
out along with a summary of the thesis, which has taken a paper-based approach. The next chapter
introduces the first of four papers which presents a review of the current evidence base concerning

outcome measurement in prosthetic rehabilitation.
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Chapter 2  Paper 1 - From outcome measurement to
improving health outcomes following lower limb
amputation — A narrative review exploring outcome

measurement from a clinical practice perspective

2.1 Introduction to paper 1

This chapter introduces the first of four papers which make up this thesis. Paper one is a narrative
review which addresses the first objective of the PhD; to review the current evidence base
investigating outcome measurement in prosthetic clinical practice. The literature included in the
review is considered from a clinical practice perspective, i.e., how the findings could inform or be
applied to outcome measurement undertaken in clinical settings. This approach was adopted to
understand what work has already been undertaken in the field and identify gaps where future work,
including that carried out within this PhD, was needed. This research was conducted as part of phase

A, as described in Figure 2.1.

( PHASE A PHASE B PHASE C

State of outcome Outcome domains of Outcome domains of
measurement from a importance: The importance: Qualitative
clinical practice patients perspective systematic review
perspective

Development of a
conceptual model of
meaningful recovery
following lower limb
prosthetic rehabilitation

The ECLIPSE model

Patient experience of
outcome measurement
during clinical practice

>

Figure 2.1 Phase A and paper one in the context of the complete thesis
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This chapter includes an initial summary of paper one, in the form of an extended abstract, followed

by the main manuscript, including all figures and references.

211 Summary of paper 1

As outlined in chapter one of this thesis, outcome measurement can provide essential information
allowing clinical teams to understand the impact of interventions and the performance of services.
Despite encouragement from NHS policy (i.e., Department of Health and National Health Service
England, 2015; NHS England, 2015, 2016) and professional bodies within prosthetic rehabilitation
(i.e.,British Association of Prosthetists and Orthotists, 2015; Scopes et al., 2015), to integrate
outcome measures into clinical practice, barriers still exist. There are successful examples of system-
level outcome measurement within certain healthcare settings, such as the National Joint Registry
(Porter et al., 2019) or the UK Rehabilitation Outcomes Collaborative (Turner-Stokes, Poppleton, et
al., 2012). These examples demonstrate the feasibility and benefits of outcome measurement at a
larger scale. However, many obstacles remain, preventing the widespread adoption of outcome

measurement in clinical practice (Duncan and Murray, 2012).

Previously, no reviews have drawn together the outcome measurement evidence related to
prosthetic rehabilitation from a clinical perspective. Therefore, the aim of paper one was to
understand what work had already been undertaken in the field of prosthetic rehabilitation related
to outcome measurement. The objective was to consider this evidence base as applied in clinical
practice, with a view to identifying areas for future work aimed at making outcome measurement in
prosthetic rehabilitation a meaningful reality. The focus on clinical practice was particularly relevant
due to both the challenges | had faced in implementing outcome measures within my practice, but
also the evidence showing that engagement in outcome measurement was a challenge for many

allied health professionals (Duncan and Murray, 2012).

2.1.1.1 Method

Scoping searches identified a wide range of studies exploring different aspects of outcome
measurement in prosthetic settings. Therefore a narrative approach was chosen to enable a broad
exploration, interpretation and critique of the literature, considering all findings as they applied to
clinical practice (Greenhalgh, Thorne and Malterud, 2018). In light of the many published criticisms
of narrative reviews i.e., the absence of a method that can be peer reviewed, or possible cherry
picking of papers by the authors (Dijkers, 2009), a rigorous approach was adopted using processes
drawn from systematic reviews. A literature search of four databases was undertaken, following the
PRISMA principals appropriate to narrative reviews as set out by Ferrari (Ferrari, 2015). The key

words outcome AND (measur* OR tool OR scale OR instrument) were combined with AND
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(prosthe*OR amput* OR “limb loss”) and searched in titles and abstracts. A total of 1116 papers
were identified. Following screening and application of inclusion and exclusion criteria 36 papers
were included in the review. As the aim of the review was to explore the current state of knowledge
around outcome measurement in prosthetic rehabilitation, no formal critical appraisal tool was used

to exclude papers based on their quality.

2.1.1.2 Results

In order to synthesise the findings across the papers, key themes were developed through reading,
critiquing and discussing the papers with the research team. Four themes were identified and were

posed as questions to address the narrative review aims. The themes were:

1) What outcome domains should be measured? — Little is currently known about what
outcome domains should be measured following prosthetic rehabilitation, especially from the

patient’s perspective.

2) How can these outcome domains be measured? — Many outcome measurement tools exist
to capture outcome following prosthetic rehabilitation but there is no consensus on which
should be used. This may be due to a lack of consensus about which domains to measure as
highlighted in theme one. The ability of current measures to detect change when it has
happened i.e., responsiveness, which is crucial for use in clinical practice, is currently unclear,

impacting the usefulness of measures.

3) What are the barriers to outcome measurement? Barriers to outcome measurement have
only been explored from the prosthetist’s viewpoint. Issues such as perceived lack of time, and
lack of confidence and knowledge of measurement tools were reported, as well as concerns

about the value of information generated through outcome measurement.

4) What can be learnt from examples of routine outcome measurement in prosthetic
rehabilitation? Several examples of routine outcome measurement were described in the
literature providing interesting insights into the implementation and use of outcome

measurement in clinical settings.

2.1.13 Conclusions

The review concluded by highlighting that successful outcome measurement appears to be
multifaceted and a meaningful approach to measurement in prosthetic rehabilitation should focus on
understanding and embedding value at every step in the process. Future work should focus on
addressing some of the gaps in the literature such as ‘what’ outcome domains to measure and “how’

to measure them, which may help establish consensus and enable clinicians to measure what
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matters most in a consistent way across services. However, the practice of outcome measurement
may also need consideration to ensure the process is of value to clinical practice and leads to
improved patient care, i.e., outcome data is available for clinicians to use in real time for decision
making, support is available to interpret and use aggregated data, and information technology

solutions are used to minimise time commitments.

2.1.2 Publication details

Paper one has been published 2022, in Prosthetics and Orthotics international (POIl), and is available
in its published format in appendix B. POl was selected as it is the scientific journal of the
International Society of Prosthetics and Orthotics (ISPO) and the most well-known journal in the
clinical community, with ISPO members offered free access. As paper one sets out a unique
perspective on outcome measurement that has not been previously described in the prosthetic
evidence base, with direct implications for clinical practice, POl was chosen for its reach within
clinical settings. An accessible infographic of the paper was produced to aid dissemination of findings
to clinicians and non-academic audiences via email and social media (Appendix C). The findings were

also presented at a platform presentation at the 2021 ISPO World Congress which was held online.

As the paper reviewed the evidence from a clinical practice perspective and only the PhD candidate is
a clinician, several multidisciplinary clinical experts in the field of prosthetics were invited to
contribute to the review. Clinical experts included a prosthetist, rehabilitation consultant and
physiotherapist, employed in high- and low-income settings. This addition led to interpretation of the
findings from a variety of expert perspectives, providing a more comprehensive synthesis and
promoting rigour. Greenhalgh et al., (2018) advocate for the role of experts in narrative reviews to
judge the selection and interpretation of evidence and offer meaning to the findings which resonates

with an audience of fellow experts.

The referencing style of POl is the Vancouver style. Referencing has been presented in this format

with an accompanying reference list in the paper one manuscript which comprises the next section.
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2.2 Paper 1 manuscript

2.2.1 Title

From outcome measurement to improving health outcomes following lower limb amputation — A

narrative review exploring outcome measurement from a clinical practice perspective

2.2.2 Authors

Chantel Ostler — MSc, Consultant Clinical Academic, Portsmouth Hospitals University Trust and

University of Southampton, Portsmouth, UK

Helen Scott — MSc, Physiotherapy Team Lead, Westmarc, NHS Greater Glasgow and Clyde, Glasgow,
UK

Dr Imad Sedki — MD, Consultant in Rehabilitation Medicine, The Royal National Orthopaedic Hospital

Stanmore, London, UK

Sisary Kheng — MSc, Cambodia Country Director, Exceed Worldwide, Phnom Phen, Cambodia

Dr Margaret Donovan-Hall — PhD, Associate Professor, University of Southampton, Southampton, UK
Dr Alex Dickinson — PhD, Associate Professor, University of Southampton, Southampton, UK

Dr Cheryl Metcalf - PhD, Principle Enterprise Fellow, University of Southampton, Southampton, UK

2.23 Background

Measuring health outcomes is especially relevant in today’s increasingly evidence-based health
services. When facing increasing demands on resources, as well as the expectation of a culture of
continual improvement, services need to consistently demonstrate their value and impact.! Outcome
information can provide an understanding of the impact health services and interventions have on

the health and wellbeing of patients.

The term outcome measurement can be better understood by breaking it down into the outcome
domain being measured and the measurement tool used for the task. An outcome domain can be
defined as an element of health (i.e. pain, physical function, emotional wellbeing, social activity) that
is changed by a particular intervention.? A measurement tool can be defined as a standardised

instrument used in research and clinical practice to capture and evaluate this change.?
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Within clinical practice, outcome measurement in the form of professional reported measures,
performance-based measures, or patient/self-reported outcome measures (PROMs),? can be used in
a number of different ways. On an individual basis, the use of an outcome measure (OM) can be
helpful to capture changes in a patient’s status following an intervention or when monitoring
patients over time.? This information can be shared with the patient to review progress throughout
rehabilitation, and increase motivation, or can be used by the clinician to highlight areas of concern,
direct treatment planning or justify requests for the funding of interventions or devices,* i.e. the NHS

England Microprocessor knee policy within the UK.®

A more co-ordinated approach to outcome measurement along a pathway of care can be described
as routine outcome measurement (ROM). ROM is defined as “the systematic use of a standardised
OM(s) in clinical practice with every patient as part of a standardised assessment practice
guideline”.® This systematic approach to outcome measurement can provide individual services or
departments with a wealth of information on the quality of care and interventions they are
delivering.” Data can be used to direct and inform improvement work, and evaluate the changes
resulting from services or departments developing new ways of working. When co-ordinated ROM is
undertaken in a number of services, benchmarking can be undertaken® and a system-wide approach
adopted, i.e., undertaken across organisations that deliver the same services to a target population.
This system-level approach to ROM can be useful in several contexts, especially if widely accessible. It
allows comparison of the performance of different health care providers and gives patients valuable
information on the best performing organisations, enabling informed decisions on where to receive
care.! Benchmarking can also help to identify services where outcomes are good and use those as
exemplars to raise standards across the NHS, reducing variation in the system. Collating large
datasets concerning a specific population, such as lower limb amputation, can also be useful for
research purposes to strive to understand, and influence, the factors that may have an impact on

clinical outcome.

Outcome measurement is crucial to inform and therefore improve clinical decision-making. If health
care services want to ensure they are delivering the most effective care they need information,
specifically about the outcome of care, that can both direct the focus of meaningful improvement

programmes and evaluate their impact.®

The potential for using ROM to evaluate, inform and improve clinical practice at the system level has
been realised in several UK clinical settings. Two notable examples are the NHS PROMSs programme

and the UK Rehabilitation Outcomes Collaborative (UKROC).

The NHS England PROMs programme,° collects PROMs data for hip and knee replacements, before

and after surgery. Data is collected nationally and allows comparison of surgical centres and
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informed patient choice of centres with the best outcomes. Crucially this programme is linked to the
National Joint Registry (NJR), which collects implant safety data from across the UK on all joint
replacement surgery.'* Combining these datasets allows the value of joint replacement on patients’
lives to be assessed, as well as a comparison of the performance of different implant componentry,

providing evidence for interventions, service performance, patient safety and component selection.?

UKROC applies system-wide ROM in the context of rehabilitation and aims to provide data that can
inform the provision of cost-effective neuro-rehabilitation services in the NHS.22 The collaborative
developed a national clinical database combining data on rehabilitation needs, the interventions
patients received and importantly their outcomes. Data collected was used to demonstrate that
specialist neuro rehabilitation was a highly cost-effective intervention compared to potential lifelong
care needs. This evidence led to significant investment in rehabilitation services throughout the NHS,
alongside development of evidence-based standards of care that have reduced variation across the

system and driven up quality.**

However, even within these valuable examples of system wide ROM, engaging clinicians in outcome
measurement is a challenge,®® and it is widely acknowledged that OMs are not routinely used in
clinical practice.* NHS policy'®, as well as prosthetic rehabilitation professional bodies, such as the
British Association of Prosthetists and Orthotists (BAPO) and the British Associations of Chartered
Physiotherapists in Amputation Rehabilitation (BACPAR), have issued advocacy and guidance on OMs
in clinical services.”*® However, use of OMs has yet to become embedded and there is currently no
UK outcome data collection initiative capturing the inherent usefulness of this information following
amputation.? Despite the common view that it is due to ambivalence of clinicians®®, and a resistance
to change and innovation amongst service providers,? a systematic review by Duncan and Murray
exploring barriers and facilitators to OM use amongst allied health professionals (AHPs) suggests this
is not the case. Successful implementation needs multifactorial efforts, overcoming barriers such as
lack of time, unfeasible OMs, perceived lack of value in measurement and insufficient organisational

support.*

In order to make ROM a meaningful reality following lower limb amputation, which has the potential
to evaluate and direct improvements in the care provided to patients, it is important to understand
what is already known about outcome measurement within this context. As described above there
are many factors that may need to be identified and considered in this setting. Therefore, a narrative
review has been undertaken to enable a broad approach to surveying and critically synthesising the
current state of knowledge on outcome measurement within the field of prosthetic rehabilitation

and identify problem areas for future work that will have clinical value.
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2.2.4 Methods

2.24.1 Narrative approach

A narrative approach was chosen for this review to allow for a broader exploration of the outcome
measurement literature within the prosthetic rehabilitation evidence base. This broad approach fits
well with the narrative review methodology as it does not stipulate formulation of a specific research
guestion, as required for scoping or systematic reviews, which may have resulted in relevant issues
being overlooked.?! For example, a review of systematic reviews in Norway, generated to inform
policy making, found that the evidence base included in the systematic reviews was narrow and

represented only a small proportion of questions relevant to public policy.?

However there has been much criticism of narrative reviews in the past and they have often been
described as inferior to systematic reviews.? Criticism includes the absence of a method that can be
peer reviewed, or the potential introduction of conscious or unconscious bias by the researcher as
they select studies to be included without any inclusion or exclusion criteria, or quality assessment.?*
More recently, authors such as Furley and Goldshmeid®® have challenged this hierarchical stance and
suggested that narrative reviews should be seen as complimentary to systematic reviews rather than
inferior. They suggest that the lens of the authors - in this case a range of experienced
interdisciplinary international clinicians and academics working within the field of prosthetic
rehabilitation - can be used to help those viewing outcome measurement through a similar lens, and
to understand the implications of the evidence. Perhaps in a similar way to qualitative research,
where the researcher is seen as part of the research process and encouraged to be reflexive about
their impact, the role and assumptions of the researcher in narrative reviews should also be

considered.

Greenhalgh and colleagues® also suggest that narrative reviews can be an important start in a field
where little is known or summarised about a subject, such as outcome measurement in prosthetic
clinical practice. This approach can help contextualise the evidence base and pose unanswered
questions for more informed future work.? The voice of the clinical narrative thread may have been
lost within the constraints of more systematic methodologies?, therefore, this broad overview may
be a useful starting point which sets the scene for more systematic approaches in the future.
However, in light of published criticisms, in order for a narrative review to be meaningful a rigorous
approach should be adopted, using processes drawn from systematic reviews, such as search

methods, selection criteria, data extraction and interpretation.?>2®
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2.2.4.2 Search strategy

A literature search was conducted following the PRISMA principles appropriate to narrative reviews,
as set out by Ferrari,?® and is described here in two steps. Step one describes the initial literature
search and the selection of articles from reviewing titles and abstracts. Step two describes the
selection of articles following full text review and inclusion of additional papers identified through

searching references lists and grey literature sources.

2.2.4.2.1 Step one

The CINAHL, Medline, Science direct and Psychinfo bibliographic databases were searched in July
2020. The key words outcome AND (measur* OR tool OR scale OR instrument) were combined with
AND (prosthe* OR amput* OR “limb loss”) and searched in titles and abstracts. An English language
filter was used with no specified date range to include all relevant publications. This identified 1116
papers, which following the removal of duplicates was reduced to 777 records. The following
selection criteria were used to identify relevant papers, from the 777 records identified, for full text

review:

Inclusion criteria:

e papers exploring how to measure outcome following lower limb amputation.
e papers that focused on outcome measurement in prosthetic clinical practice settings.
e papers describing outcome measurement tool development or psychometric property

testing for use following lower limb amputation.

Exclusion criteria:

e Studies using outcome measurement for research purposes.
This resulted in 78 papers for full text review.

2.24.2.2 Step two

Step one yielded a number of SRs (10) exploring the development and psychometric properties of
OMs for use following lower limb amputation. Primary studies of individual OMs were therefore

excluded to avoid duplication. The following exclusion criteria were added:

e Primary studies exploring the development of outcome measurement tools.

e Primary studies exploring the psychometric properties of outcome measurement tools.
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This resulted in 25 papers. An additional 11 papers were identified through searching of reference

lists and grey literature sources. 36 papers were therefore included in the narrative review. See

Figure 2.2.
Records identified
th h datab
ro:egarc;'na ase Duplicates
i
(n= 1116g) excluded
- (n=339)
Citations screened after duplicates removed
(n=777)
Following screening of titles and abstracts full-
text articles reviewed for potential inclusion
(n=78)
Additional references identified by manual References excluded for:
search in reference lists and from grey - Development of OM
literature - Psychometric testing of OM
- Use of OM in research setting
=11
(n=11) (n=53)

Total articles included
(n=36)

Figure 2.2 Narrative review process flow chart

2.2.4.3 Critical assessment

As the aim of this review was to explore the current state of knowledge, including grey literature, no
formal critical appraisal tool was used to exclude any papers based solely on their quality. However,
principles of critical appraisal were integrated throughout the review to evaluate and highlight any
variability in the quality of the evidence. This approach was taken to ensure all key issues were

included at this early scoping stage.
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2.2.4.4 Data extraction and theme development

Key themes were developed in order to synthesise findings across the papers. This involved the lead
author reading and critiquing the papers, and developing early concepts, which were discussed and
refined with the wider team into a clear set of initial themes. These themes were then reviewed and
posed as questions to directly address the narrative review aims to 1) survey the state of knowledge
on outcome measurement within the field of prosthetic rehabilitation from a clinical practice
perspective, and 2) identify areas for future work aimed at making ROM a meaningful reality in

clinical settings. The four themes are:

1) What outcome domains should be measured?
2) How can these outcome domains be measured?
3) What are the barriers to using OMs?

4) What can be learnt from examples of ROM in prosthetic rehabilitation?

2.2.5 Results
2.2.5.1 Theme 1 - What outcome domains should be measured?

In 2014, a study by Heinemann et al.?”’ identified 43 unique measurement instruments designed to
capture outcome following lower limb amputation. This wide variety of tools measured an extensive
range of outcome domains, such as mobility, falls risk, balance, function, quality of life, socket
comfort, psychological adjustment, satisfaction with devices and services. In a number of cases many
tools or tests had been developed to capture the same domain, i.e., mobility. Several authors
exploring measurement tools have raised the issue that there is no consensus around which tools
should be used.?®? This plethora of tools and absence of consensus also appears to be evident in
current UK Health Policy and professional guidance, where long lists of OMs are suggested for use in
the Prosthetic National Service Specification,*® the NHS Microprocessor Knee Policy,” the BACPAR
OMs toolbox® and the BAPO OM guidance.'” These resources appear to recommend the use of many
different measures, with little consistency, and often include different measures that capture the

same outcome domain.

This lack of consensus around measurement tools is a major barrier to system-wide ROM but may in
fact be underpinned by another lack of consensus, i.e., what outcome domains should be measured.
This raises two separate unanswered questions within the field of lower limb prosthetic
rehabilitation: what outcome domains should be measured and how, i.e., with which tools, should

they be measured? The studies identified in this review addressing what outcome domains should be
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measured will be discussed in this theme. Studies exploring how they should be measured will be

reviewed in the theme exploring outcome measurement tools.

Three studies were identified that explored the theme of what domains should be measured. A study
by Xu et al. approached this question by exploring possible outcome domains that capture the
concept of health, as defined using the International Classification of Functioning (ICF).3* The authors
identified a core set of ICF domains which define health as it applies to people following amputation.
Currently this work has yielded large numbers of domains which could be measured. However,
capturing them all may be impractical in clinical practice and this approach does not give an
indication of which of the domains may be most meaningful to measure, especially to prosthetic

users themselves, for whom the outcome of prosthetic rehab has the greatest impact.

A more patient-centred approach to outcome measurement in prosthetics was called for in a review
by Gallagher and Desmond in 2007 who suggested measuring quality of life may be an important first
step in this process.?? Subsequently two studies have taken this patient-centred approach further by
using qualitative methods to explore outcome domains that matter to patients. McDonald and
colleagues® used focus groups to explore meaningful outcome domains when prescribing prosthetic
feet, and Schaffalitzky et al*#3° explored user, clinician and wider stakeholder views on the outcome
of prosthetic prescription via interviews, focus groups and a Delphi consensus process. Both studies
focused on the prescription of components rather than holistic rehabilitation post amputation, and
McDonald et al. only included six participants. However, they found that qualitative methodologies
work well to explore successful prosthetic prescription and highlighted outcome domains that were
important to users such as balance and safety, independence and not being in a wheelchair.
Interestingly Schaffalitsky et al. also found that clinicians and patients often prioritised different
domains, i.e., quality of life, which was prioritised as a domain by clinicians but not by prosthetic
users. Users instead appeared to describe the ways in which their quality of life could be improved as
the important domains. As clinicians are most likely to select what outcome domains are measured,*

it is possible that services may not be capturing the outcome domains that really matter.3*

Despite this valuable exploratory work, domain consensus remains elusive in prosthetic
rehabilitation and without understanding what domains to measure, achieving consensus around
how to measure them becomes even more challenging. Despite this many of the studies identified in

this review focus on how to measure outcome, which will be discussed in the next theme.

2.2.5.2 Theme 2 - How can these outcome domains be measured?

The main focus of the outcome measurement literature identified in this review was the

development and psychometric testing of measurement tools themselves. Ten SRs were identified in
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the literature which collated and critiqued measurement tools for use following lower limb
amputation (Table 2.1). The tools identified in the reviews varied in the quality of their
methodological development and the different psychometric properties which had been investigated
(i.e. the level of measurement, validity, reliability and responsiveness).3® Seven of the SRs used
scoring systems to rate the quality of the instruments they included; however different scoring
approaches led to variation in recommended measures.3”** This variation, in combination with large
numbers of measures, and gaps in the reporting of psychometric properties for many measures, may
contribute to a lack of ‘gold standard” OM or OM consensus. In the most recent SR by Balk et al. the
need for a core set of validated OMs is raised to enable comparability across studies and increase

their overall value.?’
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Summary of systematic reviews of OM tools for use following lower limb amputation

Authors

Outcome domains
Included

Key findings

Rommers et al 200128 Mobility 19 different measurement tools were identified that differ in method and measuring range
and there is no consensus about measuring mobility in the current literature.
Condie et al 2006%° Mobility 25 measurement tools were identified from 28 different studies. The complexity of studies
Function makes it too difficult for clinicians to use the findings in the literature to inform their choice
Quality of life of outcome measure.

Deathe et al 2009%

ICF* domain of Activity

17 instruments were identified but there is a lack of evidence about the responsiveness of all
measures included.

Hebert et al. 2009%°

ICF domain of Body
Function and Structure

16 measurement tools were identified but not many comprehensively validated tools exist
to measure the domain of body function and structure. For all the tools identified in this
review responsiveness to interventions has not been established.

Xu et al. 20113

All domains measured
following limb loss

113 outcome measures were identified. 90% of the concepts measured could be linked to
ICF categories and these categories could be used to develop an ICF core set for amputation.

Heineman et al 2014 Mobility This review replicated Condie et al., 2006 review to update evidence base. Only a few of the
Function included measures present MCID* values which is vital for tools to be clinically useful and
Quality of life significant work is required to develop both these values and population norms.

Hawkins 201438 Function 21 different assessment tools were identified from 40 studies. Only 5 tools were used in
Quality of life more than 3 studies and the heterogeneity of the measures used makes it difficult to

compare lower limb outcome studies.

Scopes 2016%

Physical Function

37 measures were identified but there is a paucity of high-quality studies exploring the
psychometric qualities of outcome measures of physical function. The responsiveness of
these measures is generally unknown and limits their use in evaluating the effectiveness of
interventions.

Resnick et al. 2017%

Participation

34 measures and 94 subscales were identified but most measures had limited evidence
around psychometric properties.
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Authors

Outcome domains
Included

Key findings

Balk et al 2019%

Function
Ambulation
Quality of life

50 instruments were identified but the numerous instruments available have variable
psychometric properties, and there is no evidence as to whether tools designed for use or
used prior to prosthetic prescription are predictive of outcome.

“International Classification of Function *Minimal Clinically Important Difference
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Among the many outcome measures described in these SRs, two reviews?”*” included measures that
use item banks (Patient Reported Outcomes Measurement Information System (PROMIS) and the
Prosthetic Limb Users Survey — Mobility (PLUS-M)*¥), which have interesting implications for clinical
practice. An item bank, developed using item response theory,* consists of different questions
exploring the same outcome domain, which are individually validated and calibrated on a single
scale. The items from the bank can then be used as required by individual clinicians or researchers to
develop specific short forms, or be administered via Computer Adaptive Testing (CAT).*® CAT uses
algorithms to select items from the bank for individual patients based on their responses to previous
questions.*” This tailored approach is able to achieve the same reliability with fewer questions
therefore reducing the measurement burden on patients.*® Despite the use of different questions
with each patient the results are comparable as all items in the bank are drawn from the same scale.
Both the PROMIS and the PLUS-M item banks allow comparison of scores to a large development
sample allowing clinicians to compare scores with normative data. In the case of the PLUS-M this
data is specific to the limb loss population. Normative data for an outcome measure can be useful for
clinicians to compare individual patient or service outcome scores, giving meaning to scores as they
are viewed in the context of the wider limb loss, or general population. However, few measures for

use following amputation have published normative data.*

Despite the advantages of this approach, as with all OMs, consideration must be given to the
population used to develop the OM or select items for an item bank, especially in limb loss research
which can over-sample people with traumatic limb loss*® and those living in high income countries.
This may raise questions about how transferrable OMs are to different populations and subgroups
who were not well-represented by the development sample, i.e., older dysvascular patients, or those
from different social and cultural backgrounds. This is a global consideration for the OMs described in
the SRs. Many of the measures have been developed in English and although some have now been
translated and validated in other languages, which is important for use in today’s diverse society, and
across the world, the challenges of using OMs in different languages is not just about translation.
Ensuring the measure is meaningful in different social and cultural settings is often overlooked, i.e.,
measuring an individual’s ability to stand from a chair may not be as meaningful in countries where

much time is spent sitting or squatting at floor level.

However, whatever the measure a key concern highlighted in 7 of the 10 SRs was responsiveness, or
the ability to detect change when it has occurred?”2%:38-404243 \whjch is a priority when using OMs to
evaluate rehabilitation interventions in clinical settings.*® Many of the SRs described an absence of
data regarding the ceiling or flooring effects of OMs3¥® The presence of a ceiling or flooring effect

limits a measures ability to detect change at either end of its scale. In a population where outcomes
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of rehabilitation can vary substantially between young individuals with a transtibial amputation and
more elderly dysvascular persons with a transfemoral amputation, this information is crucial to help
understand whether a single measure can be used to capture the outcome of the limb loss
population as a whole, or whether different OMs are required for subsets of the population, i.e., high

activity patients, in order to generate more meaningful information for clinical practice.

When considering the responsiveness of an OM, two important values exist to help clinicians
interpret OM findings, the minimal detectable change (MDC) and the minimal clinically important
difference (MCID) values. The MDC is the smallest change that can be detected by the OM which is
not due to an error in measurement, i.e. a real change,* and the MCID is the smallest change in the
score that indicates an important change for the patient, i.e. a meaningful change.>! Five of the
systematic reviews described OMs with these values.?”37:3%42 MDC (or its equivalent values, i.e.,
Smallest detectable difference, smallest detectable change and smallest real difference) was
established for 20 measures, whereas three reviews identified only two measures with a Minimal
Clinically Important Difference (MCID) value.?”:3%42 Although the MDC value can be useful clinically,
without MCID values, clinicians and patients do not know if the change they have recorded
represents a meaningful change to patients’ lives, whether clinical interventions were effective and,
importantly, whether the investment in rehabilitation was justified. However, reflecting on the first
theme of this narrative review, MCID values may only be truly meaningful if the OM captures an

outcome domain which is meaningful to the patient’s perception of recovery in the first place.

For clinicians, evaluating and understanding the OMs evidence base presented in these SRs, to help
make an informed choice of which OM to use can be challenging. This has been attributed to the
technical nature and jargon filled literature describing psychometric properties, as well as
considerations over tool development and the appropriate population for use.?®° This process may
be especially challenging when considering ROM at the service or system level, where OM selection

is not guided by an individual patient’s problems or needs.

2.2.5.3 Theme 3 - What are the barriers to outcome measurement?

Several studies (4) have explored OMs in prosthetic practice in an attempt to understand what
factors may influence their use,>>>*> however, it should be noted that two of them focus on the same
group of clinicians.>>>3 The barriers identified in this review focus on the experiences of prosthetists,
of whom only 28% - 44% describe themselves as routine users of OMs.*?°%>335> |nterestingly a thesis
study of physiotherapists working in amputation rehabilitation settings found that 100% used OMs
regularly, but no information was available exploring the drivers for this level of engagement.*?

Therefore, our understanding of the barriers to outcome measurement in prosthetic rehabilitation is
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limited to the perceptions of prosthetists, which may not reflect the views of the wider prosthetic

rehabilitation multi-disciplinary team.

In all of the studies included in this theme, insufficient time was identified as a key barrier as
clinicians struggled to integrate outcome measurement into their usual clinical routines>*%3>°
Although time was identified as a barrier the studies did not objectively produce an actual time for
OM administration, suggesting that time may be more of a perceived than an actual barrier. A
further impediment to the use of OMs identified in these studies was an often-described lack of
confidence and knowledge of the tools themselves. Challenges are commonplace, including choosing
a measure that is meaningful, psychometrically sound, and easy to use and interpret within a clinical
session. These challenges are reportedly particularly difficult for many clinicians who lack knowledge
and understanding in this highly technical field, which is not always covered at undergraduate

level 52,53,55

An interesting finding from Hafner et al’s 2017 study exploring perceptions of outcome measurement
amongst 66 US prosthetists showed that a third of participants did not agree that outcome
measurement provides useful data.>? The issue of the value of outcome measurement for clinicians
was highlighted again in the same study where prosthetists reported they were more likely to use
the Amputee Mobility Predictor (AMP)>® measure than the quicker-to-administer Timed Up and Go
(TUG).*” The authors discussed that this may be because the AMP was designed to guide the
prescription of prosthetic componentry to insurance companies. This is supported by a study from
Borrenpohl et al who found that regular OM use increased to 77% when prosthetists were
specifically asked about using OMs to support payment claims.”® These findings demonstrate the

impact of perceived value in engaging clinicians in the measurement of outcome.

Solutions to address these barriers were also discussed in the same articles. The need for efficient
measures, use of PROMs instead of more time-consuming observed measures, and electronic data
collection at the point of care, which is integrated with health records, were all suggested to help
overcome time related barriers®*® An educational programme focused on improving prosthetist
knowledge and skills concerning outcome measurement was tested by Gaunard et al. and was found
to improve confidence, which was maintained one year later.>? However, these findings should be
viewed with caution as they did not include a control group and participation in the studies may have
been more attractive to those who were particularly interested in learning about outcome

measurement.
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2.25.4 Theme 4 - What can be learnt from examples of ROM in prosthetic rehabilitation?

Despite the many barriers identified in this review, examples of system wide ROM in prosthetic
settings were identified, and have been explored in this theme to consider any learning for future
work. A single study by Heinemann et al. explored the use of routinely collected PROMs data to
inform quality improvement (Ql) activities across seven US prosthetic clinics.>® The authors
described the implementation of ROM as challenging with only two of the seven clinics involved
actually collecting enough data to undertake Ql projects.>* However, as the study was undertaken as
research there was a higher administration burden, which was identified by the authors as the main
factor for clinics dropping out.>* Clinics that were successful in implementing ROM demonstrated
high levels of organisation related to the project, integrated data collection with their electronic
records and had well defined pathways of care. Clinicians in these centres reported being motivated
by the chance to use PROMs to improve the care they provided to patients, however expert external
facilitation was described as being crucial to increase Ql knowledge within the clinical team, interpret

aggregated data and translate ROM findings into improvement work.>

Two further examples of ROM identified in this review can be found within national registries, and as
with the NJR they attempt to link demographic, surgical information and interventions with outcome
data to understand the impact of lower limb amputation on patients, health care providers and
society. Although in some case registries can operate separately from clinical settings and may
appear inaccessible to clinical practice, they are often dependent on clinical services to collect and
input data (i.e., the two examples included). This requires the implementation of data collection
processes, including ROM, and therefore these examples have been included in this theme as they

may provide interesting insights.

The two registries identified in this review are the Scottish Physiotherapy Amputee Research Group
(SPARG) data initiative which collect data on all patients undergoing amputation in Scotland,® and
SwedeAmp which is the national lower limb amputation registry from Sweden.®! Both registries
attempt to evaluate the whole pathway following lower limb amputation, collecting demographic
details, surgical and rehabilitation interventions, prosthetic supply and outcome information, in
partnership with local clinicians and services. For SwedeAmp, the authors describe implementation
across the country as slow, and after 9 years the registry only captures 62% of amputations,®
perhaps illustrating the challenges related to multidisciplinary system level data collection. Despite
this data were collected on 5762 people following amputation, however the size of the sample
described in the presentation of outcome data collected at 12 and 24 months, using the EQ-5D-5L,

had notably decreased to n=247 and n=156 respectively. No information was presented to explain
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this outcome measurement attrition but insights from the project team would be useful to reflect on

ROM in these settings.

In contrast, SPARG, which is a small group of 20 clinically based physiotherapists, currently captures
90% of amputations in Scotland and has done for over 20 years.>? The size and uni-professional
nature of the group may account for its success in data capture, alongside the availability of
disaggregated data for benchmarking, and ongoing improvement work®?, but also places a limitation

on the scope of the data set.

These projects demonstrate that system-wide data collection of outcome information, is possible in
this field. Further publications regarding the implementation of these registries, especially regarding
ROM implementation and data collection by clinical partners, may have value for the development of
similar projects elsewhere. The potential value of the experiences of the SPARG and SwedeAmp
creators may also include understanding how the outcome domains were selected and why, how the
data are shared with clinical practice and how it informs local and national improvement activities, as
well as how data privacy, security and governance were addressed, and finally how the barriers

described in this review were overcome.

2.2.6 Discussion

This review has identified many barriers to outcome measurement in prosthetic rehabilitation,
however the examples of system wide outcome measurement presented here also give an indication
of what may facilitate ROM in prosthetic clinical settings, and suggests that barriers can be overcome

but important lessons may need to be learnt to ensure success.

Despite the fact that only the views of prosthetists have been explored regarding outcome
measurement in prosthetic clinical practice, their experiences are mirrored by those of other AHPs
documented in the wider literature. Insufficient time for both patients and clinicians to complete
and score measures in time-pressured clinical consultations, difficulties in selecting a measure and
interpreting results, combined with low confidence and limited knowledge of outcome measurement

are all commonly reported.*2063

This review identified that establishing value in outcome measurement could be a potential
facilitator to addressing barriers to implementation. The issue of value has been raised in previous
ROM initiatives. A multi stakeholder consultation on the NHS PROMS programme in 2017 found that
many clinicians and managers felt it was not worth continuing with the programme despite 8 years of
data collection.®® The consultation reported that the data collection was not useful to clinical

practice, could not be used during clinical consultations and that reports took too long to be
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published, so findings were out of date.®® This lack of perceived value was also described in mental
health settings where clinicians felt that ROM using the Health of the Nation Outcome Scales
(HoNOS) was overly bureaucratic, only concerned with performance management, lacked feedback
of results and presented no relative meaning for their role.®’ It seems clear that establishing the

value of ROM to clinical stakeholders is key for success.®®7

Understanding what outcome domains are important and meaningful to measure, especially from
the patient perspective, and how to measure them effectively following lower limb amputation could
help make outcome measurement more useful to all stakeholders, and underpin future consensus
work. An absence of consensus on outcome measurement? is not unique to prosthetic rehabilitation
and attempts have been made to address the issue in several areas of health such as rheumatology’?
and women’s health,”® especially when related to research. The reporting of numerous outcomes in
clinical trials can make the synthesis and comparison of different studies near impossible.”* This
problem has led to the development of initiatives such as Core Outcome Measurement in
Effectiveness Trials (COMET) who seek to develop consensus around what domains to measure
through core outcome sets (COS) to be recorded in all clinical trials of a specific condition.” They also
highlight that this approach can be useful to build consensus around outcome measurement in
clinical practice.”* COMET adopt a multi-stakeholder approach to identifying outcome domains of
importance and seek to build consensus that can then be championed by the stakeholders involved.
Importantly COMET advocate the inclusion of patients at the centre of this process, ensuring that a
COS is measuring domains that matter most to the people affected by the outcome of an
intervention.”® The studies identified in this review by Schaffalitzky et al. and McDonald et al. have
made some progress towards understanding the domains that define successful prosthetic
prescription from a user’s perspective, especially focusing on the need to measure psychosocial
outcomes.¥73> Schaffalitzky et al. also highlight that clinician’s and patient’s view important outcome
domains differently. This difference has been reported in other studies exploring UK orthotists
perspectives of clinical outcomes,’® and in the development of a COS for rheumatoid arthritis,”” and
suggests that when seeking to build consensus around important outcome domains for
measurement, that the patient’s voice is properly represented, especially in commonly used, but

arguably less accessible, consensus building techniques such as Delphi.”

A rigorous foundation understanding which outcome domains are most important following
prosthetic rehabilitation could lead to a consensus on outcome domains for measurement both
clinically and in research, which would then direct the recommendation, or development of, a set of
accompanying OMs. This set would need to play its part in overcoming some of the barriers to
measurement described here, such as capturing meaningful changes over time, feasibility of use and

ease of interpretation in busy clinics, as well as not overburdening patients themselves. This process
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is unlikely to be simple, as highlighted by the UKROC project when developing a national set for
neuro rehabilitation. They describe a tension between identifying measures that have robust
psychometric properties that generate data that is useful for quantitative analysis, and measures
that are feasible to use in clinical settings, and that clinicians themselves want to use as part of the

clinical decision-making process.®

Usefully COMET have also defined ‘Consensus-based Standards for the selection of Health
Measurement Instruments’, which is a systematic approach to identifying, selecting and assessing
the quality of relevant tools, to capture the important outcome domains agreed upon in a COS’®7°

thus defining a framework for how to measure outcome.

It appears the final piece in the value puzzle may go beyond what to measure and how to measure it
and focus on how outcome measurement data can be collected and used, which is described here as
outcome measurement practice. This review identified that many prosthetists felt that outcome
measurement was not useful®? which is supported by concerns described in the NHS PROMS

programme consultation®®, mental health examples®” and the wider AHP literature.®

All of these examples report that the ability to use OM data as part of usual care to inform treatment
planning and monitor the progress of long-term conditions in real time are key.>*%¢%” The use of
electronic records systems, as described by Heinemann as a facilitator of success®?, is increasing
rapidly throughout health care organisations and presents opportunities to develop IT that supports
OM collection. One of the aims of outcome measurement practice could therefore be to integrate
results with clinical records and present findings instantly, enabling real time use, as well as for
locally owned reporting and upload to national data sets which could be accessed for research.?’ The
UKROC programme attributed its consistent high quality data collection to the fact that OM data
collated on their electronic system was available ‘live’ for clinicians. This access combined with
careful integration of OMs into all aspects of clinical care, such as managing bed capacity and
discharge planning, ensured OMs were useful to clinical teams and promoted delivery of the best

care.’®

Although the use of electronic platforms could allow for less burdensome OM completion, collation,
and real time feedback to clinicians, successful clinical uptake is likely to lie in the cost of the system
as well as the accessibility of both the electronic version of the measure during data collection with
patients, and the mode of presenting information and reporting in an accessible way for
interpretation. A qualitative study of UK orthotists perceptions of outcome measurement identified
technology as a potential enabler of OM use as long as it was usable, enabled interpretation of

reports and met clinical need.”®
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Being able to interpret OM data may be key to outcome measurement practice and could improve
acceptance, especially when using aggregated OM data.>8! Expert external facilitation was

I** and has been described as part of other system level OM

championed by Heinemann et a
initiatives.® Facilitation would be useful to support clinicians who report low levels of knowledge and
confidence in using OMs, as well as working in busy clinical environments where there is often little

time for anything other than treating patients.>%>3

Developing partnerships with academic institutions or Ql teams may help clinicians with the
interpretation of findings and address educational needs through joint working. Academics often
have highly developed data analysis skills and increasingly need to demonstrate the real-world
impact of their work, for example in the UK’s Research Excellence Framework and Knowledge
Exchange Framework. Clinical academic roles, improvement fellowships or partnerships with
universities could bridge the expertise gap between clinical practice, academia and QI.8* This is
critically important when attempting to translate outcome data into improvements in care. Outcome
data at the service or system level, without the context of the individual patient’s problems and
goals, does not itself inform what the underlying cause of a poor outcome is, and only indicates
where a problem may lie. Further work, as described by Heinemann et al., is then required to
investigate causes, implement change and evaluate its effectiveness.**2#2 Individuals with this
valuable ‘knowhow’ may be critical to making outcome measurement practice really work in

multidisciplinary clinical settings.

2.2.6.1 Limitations

Although a rigorous approach was taken in an attempt to address previous criticisms of narrative
reviews,® the broad nature of this specific review and the absence of critical appraisal tools, may
have led to potential bias in the selection of articles deemed as relevant to the aims of the review.
For example, the selection of papers for inclusion within the review and the interpretation of the
findings, were based on what the authors felt was relevant to clinical practice. This could result in
bias arising from the authors interpretations, and possible ‘cherry picking’ of papers to address the
review aims. However, recent publications by Greenhalgh and colleagues?® and Furley and
Goldschmeid® challenge this criticism and suggest no reviews, even systematic ones, are unbiased
and that the aim of a narrative review is to interpret the evidence and deepen understanding around
a subject, rather than just add to the continued assimilation of numbers.?® This broad overview, with
early scoping objectives, should be seen as a useful starting point which sets the scene for more

systematic approaches in the future to explore some of the themes identified here in more detail.
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It should also be considered that this review identified OMs in the form of scales, tools or
questionnaires and does not include other outcomes that may be in use clinically, or of importance

to prosthetic users, such as hours of limb use or limb abandonment.

2.2.7 Conclusion

This narrative review takes a broad look at outcome measurement in prosthetic rehabilitation from a
clinical perspective and has suggested that successful implementation is complex and multifaceted.

Understanding and embedding value at every step may be key to success.

Measuring the outcome of interventions is important to understand the impact on patients and the
performance of services. However, it is more than just selecting an OM. Clinically there is a need to
understand the ‘why’, ‘what’ and ‘how’ of outcome measurement. ‘Why’ measure, i.e., to inform at
the individual or system level, ‘what’ domains to measure, i.e., capturing outcome domains that are
meaningful, and ‘how’ to measure them, i.e., the best tools for the job used in a systematic way that

adds value to clinical practice.

Future work needs to engage with patients and stakeholders to develop outcome measurement
solutions that consider and overcome the barriers to implementation highlighted in this review.
Absence of consensus needs to be addressed around what domains to measure, and how to measure
them, whilst ensuring outcome domains are meaningful to patients and measurement tools are
accessible to use and interpret. Outcome measurement practice can then be explored in partnership
with universities or local quality improvement teams, which focuses on understanding and realising
the value of outcome measurement to prosthetic rehabilitation services, to evidence and improve

clinical practice.
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Chapter 3  Paper 2 - Exploring meaningful outcome
domains of recovery following lower limb amputation

and prosthetic rehabilitation: The patient’s perspective

3.1 Introduction to paper 2

This chapter introduces the second of four papers which make up this thesis. Paper two begins to
address some of the gaps in the literature identified in paper one. The narrative review (Paper 1)
identified that little is known about which outcome domains should be measured following lower
limb prosthetic rehabilitation, particularly from the patient’s perspective, and suggested measuring
what matters most may add value to outcome measurement in clinical settings. This finding led to
the development of a large qualitative study, which collected data for papers two and three. This
chapter describes the analysis which comprises paper two. Paper two aimed to explore outcome
domains of importance from the patient’s perspective, addressing the overall aims of the thesis by
building our understanding of the patient’s perspective of outcome measurement (Objective 2) and
beginning to develop a conceptual model of meaningful domains (Objective 3). This research was

conducted as part of phase B as described in Figure 3.1.

PHASE A PHASE B PHASE C

State of outcome Outcome domains of Outcome domains of
measurement from a importance: The importance: Qualitative
clinical practice patients perspective systematic review
perspective

Development of a
conceptual model of
meaningful recovery
following lower limb
prosthetic rehabilitation

The ECLIPSE model

Patient experience of
outcome measurement
during clinical practice

<

Figure 3.1 Phase B and paper two in the context of the complete thesis.
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This chapter includes an initial summary of paper two, in the form of an extended abstract, followed

by the main manuscript, including all figures and references

3.1.1 Summary of paper 2

The narrative review described in chapter two (Paper 1) highlighted an absence of consensus
regarding what outcome measures to use in prosthetic clinical practice, which could be underpinned
by a further lack of consensus of which outcome domains to measure following lower limb prosthetic
rehabilitation (Ostler, Scott, et al., 2022). The review also suggested that measuring what matters
most may add value to outcome measurement in clinical settings (Ostler, Scott, et al., 2022).
Prosthetic users were shown to have a unique insight into important outcome domains (Schaffalitzky
et al., 2011)and are conceivably those for whom the outcome of rehabilitation has the greatest
impact. Several studies have begun to explore what people who use a prosthetic limb feel are
important outcome domains but have focused on the outcome of prosthetic prescription (i.e.,
different prosthetic feet or knees), rather than the outcome of a multidisciplinary approach to
rehabilitation as provided in the UK (Schaffalitzky et al., 2011; McDonald et al., 2019). Therefore, the
aim of this study was to explore important outcome domains of recovery from the perspective of

people who have undergone prosthetic rehabilitation following lower limb amputation.

3.1.1.1 Method

Due to the exploratory nature of this work and limited previous research on the topic, an experiential
qualitative approach was used independent of any defined methodology, such as grounded theory or
phenomenology. This open approach, using reflexive thematic analysis (Braun and Clarke, 2021),
seeks to capture the complexity and diversity of recovery following lower limb loss, and explore and
interpret what domains characterise a successful outcome from the perspective of the person with
lower limb loss. The study was informed and designed with a group of public researcher partners
who helped ensure the language around outcome measurement, which may be viewed as a
‘research’ or “clinically focused’ concept, was accessible. Thirty-seven participants who underwent
lower limb amputation in the last five years were recruited from NHS limb fitting centres and social
media. A combination of convenience and purposive sampling were used to ensure a heterogenous
sample representative of the UK limb loss population. Data were collected using focus groups and
interviews and analysed using reflexive thematic analysis as described by Braun and Clarke (Braun
and Clarke, 2006, 2021; Clarke and Braun, 2013). Synthesised member checking (Birt et al., 2016) was
undertaken following data analysis to allow participants the opportunity to reflect and feedback on

the themes.
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3.1.1.2 Results

Five themes were identified that describe outcome domains of importance from the patient’s

perspective:
1) I am able to participate in my important activities

2) | can participate in my important activities in the way | want to, i.e., independently, with

ease, without falling over, and with minimal equipment.
3) My prosthesis is comfortable and easy-to-use

4) If | have pain, | am able to manage it

5) I am able to accept my new normal

These five themes, or outcome domains, did not exist in isolation, but appeared to interact with each

other, contributing to, or inhibiting the participant’s holistic sense of recovery.

3.1.1.3 Conclusions

The findings from this research highlight the need for a multidomain approach to outcome
measurement, focused on what is important to people with limb loss and capturing the interrelated
nature of domains. Understanding what domains define recovery can help to inform domain
consensus, as well as direct the focus of rehabilitation. Domain consensus could guide the selection
of measurement tools that evaluate prosthetic interventions in a meaningful way and begin to

address some of the wider issues identified in the narrative review (Paperl, Chapter2).

3.1.2 Publication details

Paper two has been published in 2022 in Disability and Rehabilitation, and is available in its published
format in appendix D. Disability and Rehabilitation was selected as it has a wider readership than
Prosthetic and Orthotics international, extending beyond prosthetics into associated fields of
rehabilitation. As the results from paper two could have implications for MDT clinical practice and
research, it was decided that this publication would expose the findings to a wider audience. The
paper two study documents, such as the recruitment materials, analysis and reflections can be found
in appendix E. The findings from this study have also been presented as both platform presentations
and poster presentations (Appendix G) at several conferences including the UK BACPAR conference

2019 in Wolverhampton and the ISPO world congress 2021 which was held online.
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The referencing style of Disability and Rehabilitation is the Vancouver style. Referencing has been
presented in this format, with an accompanying reference list. Paper two is presented in the

following section.
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3.2 Paper 2 manuscript

3.2.1 Title

Exploring meaningful outcome domains of recovery following lower limb amputation and prosthetic

rehabilitation: The patient’s perspective

3.2.2 Authors

Chantel Ostler — MSc, Consultant Clinical Academic, Portsmouth Hospitals University Trust and

University of Southampton, Portsmouth, UK
Dr Margaret Donovan-Hall — PhD, Associate Professor, University of Southampton, Southampton, UK
Professor Alex Dickinson — PhD, Associate Professor, University of Southampton, Southampton, UK

Professor Cheryl Metcalf - PhD, University of Southampton, Southampton, UK

3.23 Implications for Rehabilitation

. There is currently no consensus around which outcome domains should be

measured following prosthetic rehabilitation

. Outcome domains of importance from a patient’s perspective focus on
participation in important activities, prosthesis comfort, pain management and

acceptance of their new normal.

0 Identifying these domains can help direct the focus of rehabilitation as well as

inform outcome measurement practice.

. The interrelated nature of these domains suggest the need for a physical and
psychosocial multi-domain approach to outcome measurement in prosthetic

rehabilitation, with patient priorities at its centre.

3.2.4 Introduction

As the demand for healthcare increases [1] and the cost of delivering services to an aging population
spiral [2], outcome measurement has been highlighted as central to understanding the value of
healthcare provision [3]. The term ‘outcome measurement’ can be better understood by breaking it
down into the outcome domain being measured and the measurement tool used for the task. An

outcome domain can be defined as an element of health (i.e., pain, physical function, emotional
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wellbeing, social activity) that is changed by a particular intervention [4]. A measurement tool can be
defined as a standardised instrument used in research and clinical practice to capture and evaluate

the change [5].

Within the field of prosthetic rehabilitation, research focusing on outcome measurement appears to
centre around the development and analysis of measurement tools [6—15]. For example, a review
carried out by Heinemann and colleagues [16] identified 43 different tools for use following lower
limb amputation. The wide range of tools available has led several authors to highlight an absence of
consensus in the field regarding the use of measurement tools, i.e., which tools should be used to
evaluate different domains [6,7]. A recent narrative review [17] suggests that this may be driven by a
lack of understanding and consensus around which outcome domains characterise meaningful

recovery following prosthetic rehabilitation.

The absence of consensus regarding both outcome domains and measurement tools is problematic
for clinical and research settings. In clinical practice, consensus would enable routine measurement
of agreed domains, using standardised tools, across prosthetic service providers nationally and
internationally. This information could inform the use of available resources to have the greatest
impact on patient’s lives [3]. Such an approach could also allow benchmarking to identify services
where outcomes measured against agreed domains are good and use those as exemplars to raise

standards across healthcare providers, reducing variation in the system.

In research, a consensus about what outcome domains are important and should be measured would
enable effective comparison and synthesis of studies that evaluate the same interventions. This
could contribute to a less fragmented evidence base and reduce research waste [18]. However,
consensus is not a problem unique to prosthetic rehabilitation [19,20] and has led to the
development of initiatives such as Core Outcome Measurement in Effectiveness Trials (COMET) [21],
and the International Consortium of Health Outcome Measurement (ICHOM) [22]. These
organisations take a step back from selecting measurement tools and first seek to develop consensus
around what outcome domains to measure, in research (COMET), or clinical settings (ICHOM). Both
organisations advocate for a multi-stakeholder approach to developing outcome domain consensus,
with patients at the centre of the process, as these are the individuals for whom health and
rehabilitation interventions have the most impact. Understanding this perspective not only has the
potential to direct meaningful outcome measurement but can also provide insight into what domains

are most valued by patients and should be the focus of rehabilitation.

Qualitative approaches are increasingly used to explore meaningful outcome domains from the
patient’s perspective [18]. Within the field of prosthetic rehabilitation qualitative approaches have

been highlighted by Murray and Forshaw as important patient-centred methodologies for informing
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healthcare for people with limb loss [23]. A recent editorial by Dillon et al. [24] also encouraged
qualitative enquiry in the field of prosthetics, championing its use in informing clinical practice and

future research.

Several authors have begun to explore what people who use a prosthetic limb feel are important
outcome domains using qualitative approaches. A small body of research has explored this
phenomenon within the context of the international classification of functioning (ICF) [25-28]. The
ICF is a classification system developed by the World Health Organisation (WHO) to provide a
universal language to describe the health and functioning of individuals [29]. It describes a dynamic
interaction between many different domains, which can be characterised as body impairments,
activity limitations, and participation restrictions, as well as contextual factors such as environmental
conditions and personal factors [29]. The ICF is often used to categorise functional impairment

following amputation [30].

Several studies have used qualitative methods to explore the views of patients and clinicians to
develop a core set of concepts from the wider ICF that describe function and disability following
lower limb amputation. It has been suggested that these core concepts/domains could be used to

inform rehabilitation priorities and direct which outcome domains to measure [25-27].

Although large numbers of the concepts identified by patients (92%) and clinicians (82%) in these
studies were matched to ICF domains [25,26], not all the concepts aligned. Both studies highlighted
that important concepts, such as “socket comfort and appearance’ and “acceptance following
amputation’, could not be matched and were therefore not included [25,26]. In addition to this, ICF
core set development uses a deductive approach that follows core set development guidance [31]
including questions designed to illicit responses within the ICF domains [25]. This approach may
diminish the voice of the patient by limiting the depth and richness of their personal accounts, which
could lead to further important domains specific to prosthetic users being misunderstood or
overlooked. Although the ICF provides a useful foundation for understanding functioning and
disability, exploring outcome domains of importance exclusively within this universal framework may

restrict the depth and understanding of the experience of prosthetic limb users.

Two further studies have used more iterative qualitative designs to take a patient-centred approach
to understanding outcome domains of importance, such as balance, safety, independence, and
adjustment to amputation [32,33]. McDonald and colleagues [32] used a qualitative focus group
approach to explore domains related to physical function, that were important to five individuals
with lower limb loss taking part in a trial of two different prosthetic feet. Schaffalitsky et al.[33,34]
also explored the benefits of prosthetic prescription from a patient, clinician and wider stakeholder

viewpoint. Interestingly clinicians and patients often prioritised different domains. As clinicians are
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most likely to select what outcome domains are measured [32], it is possible that services may not be

capturing what patients think are the domains that really matter.

These studies also focused on the outcome of a single intervention in the post-amputation
rehabilitation pathway, i.e., the prescription of prosthetic componentry, and did not consider the
outcome of a multidisciplinary approach to rehabilitation with that device, delivered in a holistic way
through a variety of interventions i.e. physiotherapy, counselling, occupational therapy etc.
Evidence-based guidance from a range of professional bodies involved in prosthetic rehabilitation
recommend that recovery following lower limb amputation should be facilitated by a period of
multidisciplinary rehabilitation that addresses the physical, psychological and social needs of the

patient, far beyond prescribing them with a prosthetic device [35-38].

There is currently limited research which takes an iterative patient-centred approach to
understanding outcome domains that are important to prosthetic users following lower limb
amputation, particularly from a holistic rehabilitation perspective. Therefore, the aim of this study
was to explore important outcome domains of recovery, from the perspective of people who have

undergone prosthetic rehabilitation following lower limb amputation.

3.25 Materials and Methods

3.2.5.1 Research Design

This research has been developed from a critical realist world view which looks to access the
knowable world as seen through different lenses, in this case the perceptions of the most important
outcome domains following lower limb amputation, within a community of prosthetic users [39].
Due to the exploratory nature of this work, and limited previous research on the topic, an
experiential qualitative approach was used independent of any specific theoretical and
epistemological stance, such as grounded theory or phenomenology. This open approach, using
reflexive thematic analysis [40], fits well with the critical realist world view, seeking to capture the
complexity and diversity of recovery following lower limb loss [39], and will explore and interpret
what domains characterise a successful outcome from the perspective of the person with lower limb

loss.

3.25.1.1 Patient and Public Involvement and Engagement (PPIE)

Patient and public involvement and engagement in research is defined as “research being carried out
‘with’ or ‘by’ members of the public rather than ‘to’, ‘about’ or ‘for’ them”[41,42] and is vital to
ensure research is focused on issues the public feel are important and is conducted in a participant

centred way. As the notions of ‘outcome’ or ‘domain’ may be viewed as ‘research’ or ‘clinically-
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focused’ concepts, ensuring we were asking about them in a way that people with limb loss found
accessible was an important part of our PPIE. We worked closely with a group of public research
partners who were established prosthetic limb wearers. The group helped us to think about the
language patients may use when talking about outcome domains, as well as practical issues such as
where patients would like to find out about the study and how they might like to take part. This
crucial PPIE approach allowed us to co-design the study and study materials, such as the interview
guide, to ensure a positive participant experience, maximise recruitment and develop accessible

language around the concept of outcome domains in partnership with patients.

3.2.5.1.2 Ethical review

The study was given ethical approval by the East Midlands Research Ethics Committee and the
National Health Service (NHS) Health Research Authority (Ref: 8/EM/0259).

3.25.1.3 Participants

Participants were invited to take part in the study if they were over the age of 18 and had undergone
a major lower limb amputation (i.e. an amputation occurring at or proximal to the ankle, due to the
extent of the functional impact associated with higher levels of amputation [43]) within the last five
years. This was to ensure the clarity with which they were able to recall their rehabilitation
experiences. The inclusion criteria also stated that participants must have completed rehabilitation

with a prosthetic limb, allowing them to reflect on their own recovery.

A number of recruitment approaches were used to generate a sample with a range of rehabilitation
and limb loss experiences relevant to UK practice. Clinical teams (i.e. Physiotherapists, Prosthetists,
Rehabilitation Consultants) working in four English NHS prosthetic rehabilitation centres introduced
the study to eligible participants as they completed their outpatient rehabilitation, or returned for
follow up reviews with their prosthetist or multidisciplinary team. Adverts were also posted on social
media platforms and invitation letters were sent to limb loss supporting charitable organisations to

share with their members.

Sampling was undertaken using a two-staged process using both convenience and purposive
sampling that was informed by a demographic questionnaire. This approach was undertaken to build
a sample with a diverse range of characteristics, views, and experiences, which are representative of
people who undergo prosthetic rehabilitation. The questionnaire collated self-reported information
from participants on a variety of characteristics which may influence outcome following lower limb
amputation, such as age, level of amputation, presence of co-morbidities, functional status and social
support [44,45]. Convenience sampling was used in stage one, and the characteristics of the sample

were monitored throughout. This approach led to fewer older transfemoral participants included in
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the sample than are described in the UK limb loss population [46—48]. The final six participants in the
study were recruited purposively. Stage two purposive sampling involved clinical teams approaching
participants with the required characteristics (65 years of age or older, and a transfemoral

amputation) which were verified prior to consent using the demographic questionnaire.

3.2.5.14 Procedure

As the aim of the study was to explore and understand the views and experiences of participants,
focus groups and semi structured interviews were used to collect data as these approaches enable
follow up questions and contextualisation of answers [39]. The selection of both of these methods
was on the advice of our PPIE group, to enable and promote participation in a way that individuals
found most acceptable and comfortable. As we were talking about life after amputation, which is a
complex and life changing experience, it was anticipated that the choice of how to be involved would

allow people to feel more at ease when sharing their experiences.

Participants self-selected how they would like to take part, and the focus groups and interviews were
completed independently of each other and in parallel. This multiple method approach allowed data
source triangulation, providing different views of the same phenomenon, gathered using different

methods to enhance credibility [49].

Focus groups took place in a quiet room in each of the four recruiting limb centres and lasted no
more than an hour and a half. Interviews were undertaken either over the telephone or in a location
of the participant’s choosing and lasted up to one hour. Written informed consent was collected

from all participants prior to their involvement in the study.

A semi-structured interview guide was co-produced with our PPIE group (Figure 3.2) and was used to
collect data during both interviews and focus groups. Data were audio recorded and then transcribed
verbatim to capture all verbal utterances. Transcripts were fully anonymised to remove any
identifiable information and pseudonyms were used throughout to ensure the confidentiality of

participants. Written consent was also obtained for using verbatim quotations.
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1. Introductions and story sharing
2. Visual timeline of rehab journey—

Imagine we are going to take you back in time to the point where you had
finished your rehabilitation (Rehabilitation phase). What had you hoped you
would achieve by this point?

What would you have liked to achieve in order to be happy with the outcome?
Discuss what ‘kind’ of walking did you want to be able to do?
At what point did you think ‘I’'m OK’
3. Word cards
How would you describe this achievement?
What words would you use?
Here are some words used by other people what do you think?
FREEDOM
INDEPENDENCE
COMFORT
ADJUSTED
PAIN FREE
MANAGABLE

What do you think success is for you?

Figure 3.2 Semi structured interview guide

3.2.5.15 Research team and reflexivity

Contextual information about the research team has been presented here to enable readers to
assess any influence our background and experience may have had on the research [50]. All of the
interviews and two of the four focus groups in the study were undertaken by the first author (CO).
CO is a consultant clinical academic physiotherapist at one of the recruiting limb centres. She has
over 15 years’ experience in prosthetic rehabilitation clinical practice, and 10 years of experience in
research. This study is being undertaken as part of CO’s Ph.D., but she has undertaken several
qualitative research enquiries prior to the study described here. The second author (MDH) is one of
CO’s Ph.D. supervisors, a health psychologist and associate professor. She has over 20 years of
experience undertaking qualitative research with people following limb loss, and complimentary
areas of rehabilitation. MDH conducted the other two focus groups as some of the participants were

known to CO. Both CO and MDH undertook aspects of the data analysis, described below in Table
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3.1. Involvement of a second researcher helped to refine ideas, enhance the reflexive process, and
by viewing the phenomenon through a different lens, provide more comprehensive interpretive

depth within the findings, therefore enhancing credibility [40].

A reflexive diary was kept by CO throughout and discussed regularly with the rest of the research
team (MDH, AD and CM), in order to reflect on the impact of different perspectives and assumptions

influencing the study design, data collection and data analysis.

3.2.5.1.6 Data analysis

Data were analysed iteratively using reflexive thematic analysis, described by Braun and
Clarke[39,40,51], as it provides a flexible approach which sets out a way of systematically grouping
and identifying meaning within the data. NVIVO software (QSR International, Melbourne, Australia)
was used to manage the data. Initially interviews and focus groups were analysed separately.
Verbatim transcripts were coded in as many ways as needed, allowing lines of text to be coded more
than once in order to consider different interpretation and meaning. A second researcher coded a
subsection of the transcripts. Similarities and overlap were identified between codes and potential
patterns relevant to the research question were created. Visual maps of initial themes from the
interview and focus groups analyses were created independently of each other to compare and
contrast. The full set of themes from both analyses were then reviewed, refined and integrated, in
order to present coherent patterns within the data. Table 3.1 describes the stages of reflexive

thematic analysis and who they were undertaken by.
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Table 3.1 Description of reflexive thematic analysis process

Phase Description of process
1. Familiarisation Audio-recordings of both focus groups and interviews were
with the data transcribed verbatim. Transcripts were read and re-read, and initial
noticing’s recorded in a research journal by CO.
2. Coding Complete coding of the focus group and interview data sets was

performed separately, by CO. With a subsection competed by
MDH. Extracts of text were coded in as many ways as needed,
including both data derived and research derived codes. Coding
decisions were discussed, and a reflective journal was completed
by CO throughout the analysis process to reflect on the different
researcher lenses, and the researchers own views and
assumptions.
3. Generating initial For each analysis the codes and coded data were examined.
themes Similarities and overlap were identified between codes and
potential patterns relevant to the research question were created
by CO and MDH.

4. Reviewingand Separate visual maps of initial themes from the interview and focus
developing groups analyses were created and compared by CO. All transcripts
themes were re-read, and the fit of initial themes reviewed in relation to

the full data set and coded data by CO.

5. Refining, defining The full set of themes from both analyses were then reviewed,
and naming refined and integrated by CO and MDH. Themes were collapsed or
themes expanded in order to present coherent patterns within the data.

The wider research team (AD,CM), reviewed refined themes to
ensure they captured important meaning in relation to the
research question, and assisted reflection on researcher
assumptions. A person-centred approach was taken by CO to name
the themes in order to capture the voice of participants.

6. Writing up Writing the report also acted as part of the process of refining and
defining themes. Appropriate examples of extracts from the full
data set were selected to represent each theme by CO. Analysis
was linked to the research question and literature, and a final
report was produced by CO,MDH,AD,CM.

The characteristics of the sample were also analysed using data collected from the demographic
guestionnaire. Means and percentages were used to describe the full sample. To explore the
potential relationship within themes, participant’s characteristics were linked to all the quotations
within the subthemes. Although this process of synthesis helped contextualise the findings, it was
carried out cautiously as the sample was small and this was not the key aim of this qualitative

approach.

Data saturation was not sought as reflexive thematic analysis does not presume that the themes
emerge from the data but are interpreted during the researcher’s analytical process, and on this
basis further interpretations are always possible [52]. In addition, experiences following lower limb
amputation can be diverse, depending on characteristics such as age or cause of amputation, and it is

unlikely any one study design would be able to capture them all [52]. Data collection was completed
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when close to 40 participants were recruited as this was deemed a pragmatic sample size based on

the time and resources available to the research team [53].

Synthesized member checking [54] was undertaken following data analysis to offer participants the
opportunity to reflect and feedback on the themes. This process enabled further triangulation of the
knowledge gathered around the phenomenon of outcome domains of importance following
prosthetic rehabilitation. Member checking allowed participants to assess the trustworthiness of the
findings, ensuring they resonated with their experiences so the results may be credible with the

wider limb loss population.

An accessible synthesised summary of the results, with space for written feedback, was sent by post
to participants with an accompanying return envelope. It was not possible to send all participants a
summary. Three participants had not provided an address, one participant had moved, and one
participant had died. Seven summaries were returned (19%). All of the returned summaries
confirmed the study findings and none of the themes were altered following feedback. Written

responses were added to the data set and cross referenced with existing codes, as described in Table

3.1
3.2.6 Results
3.2.6.1 Sample characteristics

Forty-two participants were approached during the recruitment phase of the study. One participant
was ineligible, three participants dropped out due to health reasons and one participant’s audio
recording malfunctioned. This resulted in 37 participants’ views and experiences being included in
the study. Eighteen participants took part in interviews (14 via telephone and four face to face) and
19 participants took part in four focus groups comprising of a group of 7, a group of 5, a group of 4

and a group of 3.

The sample characteristics were varied and included participants between 33 and 88 years of age,
with a variety of different levels of amputation, including both knee and hip disarticulation. Time
since amputation ranged between 6 months and 5 years and the cause of amputation included
diabetes, peripheral vascular disease, trauma, cancer and infection. The participants also had varied
social situations, employment, self-reported level of independence with activities of daily living, and

functional status. Table 3.2 further summarises the sample characteristics.
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Table 3.2 Sample characteristics

Characteristic N=37
Age Mean 59 years (Range 33-88 Years)
Gender Male 23 (62%)
Female 14 (38 %)
Level of amputation Transtibial 20 (54%)
Knee Disarticulation 4 (11 %)
Transfemoral 8 (21%)
Bilateral Transtibial 4 (11%)
Hip Disarticulation 1 (3%)
Time since amputation Mean 2.2 years (Range 6 months —5 years)
Cause of amputation Diabetes 10  (27%)
Trauma 9 (24%)
Cancer 2 (5%)
Peripheral Vascular Disease 8 (22%)
Infection 4 (11%)
Other 4 (11%)
Number of co-morbidities None 9 (24%)
1 9 (24%)
2 7 (19%)
3 4 (11%)
4 2 (6%)
5 6 (16%)
Social situation Living alone 8 (22%)
Living with partner 19 (51%)
Living with family 10  (27%)
Independence with ADLs Independent 12 (33%)
Family supporting 19 (51%)
Package of Care 6 (16%)
Employment status Employed 9 (24%)
Unemployed 10 (27%)
Retired 15  (41%)
Volunteer 3 (8%)
Use of walking aids None/ occasional use 12 (32%)
Sticks/ Crutches 21 (57%)
Walking frame 4 (11%)
Community ambulatory Yes 34 (92%)
No 3 (8%)
Walking distance 50 metres or less 11 (30%)
51-500 metres 10 (27%)
501 metres -1 Kilometre 3 (8%)
More than 1 Kilometre 11 (30%)
Unsure 2 (5%)

3.2.6.2 Themes

Five themes, with associated subthemes, were identified, which illustrate what participants felt were
the important outcome domains that characterise successful prosthetic rehabilitation. The themes

are summarised in Table 3.3 and will be explored below alongside quotes from study participants.
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Pseudonyms are used throughout, and quotes have been contextualised with information about the

participant’s age and level of amputation.

Table 3.3 Summary of study themes and related subthemes

Themes and subthemes

Theme 1. | am able to participate in my important activities
Subthemes:

(1.1) Walking again

(1.2) Important activities at home

(1.3) Important activities in my community

Theme 2. | can participate in my important activities in the way | want to
Subthemes:

(2.1) Doing my activities independently

(2.2) Doing my activities easily

(2.3) Doing my activities without falling over

(2.4) Doing my activities with as little equipment as possible
Theme 3. My prosthesis is comfortable and easy to use

Theme 4. If | have pain, | am able to manage it

Theme 5. | am able to accept my new normal
Subthemes:

(5.1) Chasing normality

(5.2) Adjusting to limb loss

(5.3) Sense of achievement

3.2.6.2.1 Theme 1 -1 am able to participate in my important activities

This theme describes outcome domains of prosthetic rehabilitation related to participation in

important activities.

Subtheme 1.1- Walking again

The participants in this study highlighted the importance of being able to walk again following their
amputation. This was often the first thing they talked about when describing a successful recovery.
The ability to walk was spoken of as a ‘wonderful’ experience which helped participants regain their

sense of wellbeing and was intimately linked with feeling ‘normal’ again.

she said I’d like to try to get you on your feet now. | looked at her as though she was mad.
You know and as soon as | got on my feet, | was OK. It was wonderful. | never thought I’'d

ever walk again. (David, 74 yrs, TTA)

Being able to walk again was an important outcome; it was also described here as a skill, which when
attained enabled people to participate in their important activities. It was this participation that was

highly valued. The different activities participants wanted to do were often referred to on a
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continuum. Activities progressed from indoor household activities discussed mainly by older less

mobile participants, to activities within the wider community.

Subtheme 1.2 — Important activities at home

Being able to walk enabled participants to carry out basic but essential household tasks such as
personal care or making and carrying their own cup of tea. Doing these important tasks while
standing was also described as significant and appeared to be linked to feelings of normality, sense of

self and achievement.

| was able to achieve what | wanted, | wanted to be able to stand up in my kitchen and cook
and things erm like that and walk a little bit and things. Not unaided because | needed to

use a stick but to me that was really good. (Gill, 67Yrs, TTA)

Despite the importance of household tasks, it was clear that being limited to the home environment
exclusively would be a frustrating and unsatisfactory experience. Participants described a strong
desire to function outside of their homes and within their communities. Even being able to get out of
the house and into the garden was identified as something that could ease this frustration,

particularly for people who were only able to walk short distances, i.e., less than 50 metres.

Well I only just walk up and down really because | have a gardener.

I: So just being able to go outside?

FP: Yes, Yes Yes, | suppose that is freedom isn’t it, because at the moment I’'m stuck in the

house. (Rita, 81yrs, TFA)

Subtheme 1.3 — Important activities in my community

Being able to participate in important activities outside the house was described as a vital part of
recovery. The activities discussed varied from person to person and reflected the wide range of
meaningful things people do in their day to day lives. Some of the activities described included;
being able to go shopping, drive a car, go on holiday, and return to work, hobbies, socialising, and

sport.

my husband and | used to do quite adventurous holidays, so | wanted to get back to that
sort of stuff. We’d had to knock that on the head for a couple of years prior to em prior to

my amputation. (Samantha, 54yrs, TTA)

I know for me | set myself a goal, I left here in October and | said by December | want to be

driving so | just got in the car and that was it. (Lucy, 44yrs, HD)
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In order to venture outside of the house, several key skills seemed important for people to attain, in
addition to being able to walk. For example, the ability to manage stairs, slopes and uneven ground
were viewed as essential skills, which then enabled the important outcome of being participate in
important activities. Steps and slope skills enabled participants to sleep upstairs again or visit other
people’s homes to socialise. Being able to traverse different surfaces was identified as a vital skill to

function in the outside world.

what are you like on different surfaces um because because that is what pushes you from
that technical ability to walking into a functional ability to walk. because it’s knowing that if
you can walk a mile but you can’t walk on any uneven or non-level ground then it doesn’t
matter how far you can walk really because within that distance you are always going to

encounter um some some some sort of uneven ground. (Darren, 47yrs, KD)

3.2.6.2.2 Theme 2 — | can participate in my important activities in the way | want to

The participants in the study described success as more than whether or not they were able to

participate in their important activities, they also talked about "how’ they were able to participate.

Subtheme 2.1 - Doing my activities independently

Participants discussed that the degree of independence they achieved following their amputation
influenced how successful they felt their recovery was. The impact that independence, and
conversely dependence, appeared to have on their wellbeing was significant. Lost independence led

participants to talk about losing their dignity and sense of self-worth.

| wee in a bottle, | mess in a bucket. My wife has to work full time and comes home at the
end of the day and she has to empty my mess out of a bucket. That isn’t life. They’ve just
finally given me planning permission and I’'m trying to get somebody to come and start the
building and all I've been told is next year. So that’s going to be another year. Life ain’t fun

anymore. (Don, 64ys, TTA)

Without independence, participants were reliant on other people to help with personal care and
getting out of the house. They described this reliance as frustrating and debilitating and spoke of

feeling like a burden.

Yes because then even the simplest thing like going to the supermarket you know its having
to say to people oh can you pass me that, can you get me that. You can do things. | mean
I’m not having | can get up and get something without having to say to somebody can you

do that. and | mean it means if | want to go out in the car | don’t have to have the
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wheelchair loaded and struggle on and have my wife there with me, | can just go on and

jump in the car and go off to where | have to go to. (Adam, 38yrs, TTA)

Almost all the participants who spoke about the importance of being independent and not having to

rely on others lived with a spouse or with their family.

Subtheme 2.2 - Doing my activities easily

As participants described their recovery following amputation, they discussed how their aims shifted
over time from being able to do an activity, to doing the activity easily and with less conscious effort.
They talked about the importance of mastering tasks to make them less effortful or in need of less

planning. Being unable to master a task could result in not doing it at all.

I have on occasion walked to the bus stop, got on the bus and gone to a restaurant, got out
walked to the restaurant, der der der so | can do that. But I still wouldn’t choose to do that if
that makes sense. So whilst | can do it, it’s still too hard to be a routine thing sort of thing

(Darren, 47yrs, KD)

I actually get on with the washing or | get on with things without having to think oh hang on
a minute | just have to make sure I’'ve got this there to be able to do then that and then that.
It becomes part of you and | think for me that’s | think, yes, that’s when | thought actually
I’m OK here. (Erica, 39yrs, TTA)

Mastering activities appeared to increase participation, which seemed to be underpinned by feelings

of confidence in their own ability and the capacity to adapt to new situations.

If you go out you go out sometimes you might go out of your comfort zone but you can soon

slot um into being aware of what’s required. (Gill, 67yrs, TTA)

Subtheme 2.3 - Doing my activities without falling over

Falling was a common experience amongst the participants, especially those who described
themselves as community ambulators, and was frequently attributed to poor balance with the
prosthetic leg. Being able to undertake important activities without falling over was described as a
priority, as participants raised concerns over injury or not being able to get up from the floor. This

appeared to make them feel vulnerable and increased their reliance on others.

You get them with a pushchair and they’re coming straight at you. My sticks go like that.
And | will put them in the path of anybody that walks in front of me because they don’t
realise but you have to realise if you go on that floor and you’ve got a prosthetic leg on it

can break any part of your body because you can fall with that, you can break that. You can
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break your arm. So then you are in more difficulty than what they think you’re in. (Steve,

83yrs, TTA)

My wife is 8 stone. If | fall on the floor she cannot move me. | had to wait for my son, he’s a
builder, he’s got arms like you, and | had to wait for him to come and help me off the floor

because | cannot move. (Don, 64 yrs, TTA)

The consequence of these concerns for participants was a significant fear of falling, especially in
community-based situations. Fear of falling appeared to reduce confidence and increased conscious

effort when walking. This in turn led to reduced participation in important activities.

Well it does make me very wary afterwards for a little while. erm you know you just think
oh, em er you just think you know oh | kind of get up and then the next day I’m thinking oh
I’'ve got to be very, I’'m probably very tentative and looking at everything on the ground

(Elaine, 64yrs, TFA).
Subtheme 2.4 - Completing my activities with as little equipment as possible

Although many participants described using walking aids to improve their balance and confidence,
there appeared to be a complex relationship with the equipment that was part of their lives. Being
able to cease using equipment, such as wheelchairs, commodes or walking aids, was described by
many participants as a successful recovery and indicated a return to normality. Those who lived with

their spouse or families often discussed the importance of parting with equipment.

So the wife summed it up the other day because | put the wheelchair in the garage because |
wasn’t using it much, | put it in the garage and covered it up. Oh it’s lovely the house, it’s
getting back to normal. cos the bed was in the living room from January till December and
somebody brought it back up for us in December. So that was the bed out of the living room
so the living room was back to a living room. So it’s changing the house. Yeah the wife said
it’s lovely. When that wheelchair went in the hall is clear now, | said oh it’s lovely to get the

house back to normal. It’s like getting back to a normal life. (Jim, 66yrs, TTA)

Despite this goal, if equipment was critical to enabling important activities, participants appeared

more able to accept it.

So, if I really want to do that then | might have to use the wheelchair to go the long distance

to get there but then at least | can walk around whilst I’'m there. (Emma, 41yrs, TTA)
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3.2.6.2.3 Theme 3 — My prosthesis is comfortable and easy to use

When considering the role of the prosthetic limb in recovery, socket comfort appeared to be the
most important factor and was discussed frequently. A comfortable socket was described as enabling
engagement in meaningful activity. Conversely, discomfort meant that people were not able to wear
their prosthesis for as long as they needed to. This was often raised by those describing themselves
as community ambulators, who reported being able to walk longer distances. In some cases,
discomfort or skin breakdown was attributed to preventing limb use. This made participation in

important activities very challenging.

Socket comfort is pretty, is just so important. So important. Socket comfort because I've had
sockets before where I’'ve had them for work and my leg is literally screaming at the end.
and then if it rubs, then you’ve got a blister, then you are back in the wheelchair. (Ruth,

50yrs, TTA)

Participants also talked about the impact socket comfort had on their adjustment to amputation.
Participants described struggling to cope with pain and discomfort from the prosthesis, as well as the
frustration of not being able to do important activities. This appeared to make it harder to accept the

changes limb loss had brought to their lives.

it makes you unhappy because you think OK why is it doing this now and you know every
single step you took was...[pause] painful. There was rubbing, there was pinching and if you
haven’t got that right you don’t want to wear it so you think oh God and you get upset and

then you get down and reality kicks in again, that I’'m an amputee. (Harry, 33yrs, KD)

Participants highlighted that successful limb use was also about how usable their prosthesis was.
They described the challenges of managing the fit of their prosthesis throughout the day as their
residual limb volume fluctuated. The burden of having to add socks was described as frustrating and

tiring.

During the course of the day if I’'m doing a lot and I’'m heavily sweating | have have to
change them so | go about two or three sets of socks so | have to have a lot of socks with
me. and em it’s just very, that that in itself is very tiring and trying because you can see that
and then when my sleeve starts sliding down | have to stop otherwise my leg is going to fall
off. and and then it gets really, like | say it gets really uncomfortable. So by the time I’'m
finished I’'m glad to take my leg off and feel much better. (Adam, 38yrs, TTA)
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3.2.6.2.4 Theme 4 - If | have pain, | am able to manage it

The group of participants who shared their views in this study described a range of experiences with
pain. Some spoke of phantom pain and others of significant residual limb pain. Some talked about
frequent and intense pain, whilst others reported that they had no pain at all. Participants who did
experience pain compared the impact to that of socket discomfort, in that it affected their ability to

walk again, their participation in important activities and roles, and subsequently their mental health.

if I do have this pain then I’'m going to have to think about another career, another job, and

and I’'m going to have to think that this is for life. (Ruth, 50yrs, TTA)

The ability to manage pain was an important outcome domain for the people in this study. Some
participants talked about medication or limb wearing as useful management approaches. Despite
these techniques, several participants discussed the need to accept that pain is now part of their

lives to some degree, and there was no choice but to learn to manage it.

I think pain management because | don’t think pain free is the expectation. Well it’s an
expectation but to achieve that | think at the end of the day you’ve had your leg chopped
off. It’s not going to operate like a normal leg would do so | think you learning to cope and

deal with the pain is the important bit. (Jamie, 42yrs, TTA)

3.2.6.2.5 Theme 5 -1 am able to accept my new normal

Theme 5 is divided into three subthemes that describe psychosocial outcome domains of
importance. Interestingly all these subthemes tended to be discussed by participants who were

more than 2 years post amputation, suggesting important domains may evolve over time.

Subtheme 5.1 - Chasing normality

Returning to a sense of normality seemed to be the aim of recovery for participants. This sense of
normality appeared to be supported by wearing a prosthesis but was often challenged in situations
where the participant’s new reality did not align with their life before the amputation, and

differences in the ‘new normal’ were highlighted.

When I’'m on my leg | feel totally comfortable even though there’s pain. But when | em when
I take my leg off at night and sleep and then have to scoot on a cushion to the toilet which is
only next door | feel uncomfortable and when I’'m in a wheelchair | feel uncomfortable

because | haven’t got my leg on. (Ruth, 50 yrs, TTA)
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Subtheme 5.2 - Adjusting to limb loss

Success within this theme was often described as being able to adjust to, and accept, the new
normal. Coming to terms with the changes that amputation had brought to people’s lives was
described as a process of psychological adjustment that individuals, and often their family members,
needed to undertake following limb loss. This process was described as a difficult one, as participants

tried to come to terms with the loss of important activities, unmet expectations and changing roles.

It’s really hard to be honest. Umm ....(sigh) There’s a whole array of feelings really, so from
feeling a bit silly for even thinking that I’d be able to do that erm to kind of yes but anger,
sadness, just kind of getting bit down about it. You know | think I’ve kind of got to a stage

now where there’s a degree of acceptance of what | can and can’t do. (Darren, 47yrs, KD)

Being able to adjust to an altered appearance was also highlighted. Participants described trying to
adjust to their altered sense of self, as well as how others perceived them, and spoke of using the

prosthesis to control their appearance and support their adjustment.

actually realistically one leg what do we want to achieve? We want to be able to walk along
the street without people pointing and staring and thinking oh look at that poor bastard.
That pity effect. You want to be able to walk along quite proud and quite happy with what
we’re doing and what we achieved without being tapped on the back, oh aren’t you doing
well........ So for me it was very important that | could wear trousers and nobody know | was

an amputee. (Jamie, 42yrs, TTA)

Ultimately, despite the challenge of adjusting to the amputation, success was described as being able
to accept and learn to live with the new normal. This seemed to be facilitated by understanding
personal limitations and managing them in a satisfactory way, as well as focusing on what could be

accomplished.

but coming to terms with the things that you actually can’t do. | think that’s the key to being
happy afterwards. | can’t walk in the woods and feel the leaves among my feet as | kick
them out of the way. | can’t cycle and | have had an allotment and | can’t use that. But it

doesn’t matter, | can do other things. (Angus, 88yrs, TTA)

Subtheme 5.3 - Sense of achievement

Many participants felt very proud of what they had achieved since their amputation, especially when
they reflected on how they had progressed over time, and this motivated them to do more.

Achievement and motivation were commonly associated with goal setting and many participants
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identified the setting and achieving of their own goals as an important success following prosthetic

rehabilitation.

So this year on my 40th birthday we climbed Mount Snowden together as a family so that
was my first goal of climbing different mountains. So it’s that sort of keeping going isn’t it.

(Erica, 39yrs, TTA)

Achieving goals increased people’s confidence and helped give their recovery purpose. Many people
talked about continuing to set new goals for themselves in the future, this was highlighted as an

important part of normal human behaviour.

Goals are important throughout our lives, amputee or not. (Samantha, 54yrs, TT, Member

checking summary)

3.2.7 Discussion

The findings from this analysis offer an in-depth patient-centred view into what people who have
undergone rehabilitation with a prosthetic limb feel are important outcome domains of recovery.
The inductive qualitative approach used here gives voice to the experiences of prosthetic users,
allowing them to reflect on what recovery means to them in the context of their own rehabilitation
experience and their life with limb loss. To our knowledge no other study has explored this
phenomenon with such a large, diverse sample and with a focus solely on the views and experiences
of prosthetic users. This group of participants had a mean age of 59, with almost half losing their limb
due to diabetic dysvascular reasons. Other causes of amputation, such as trauma, cancer and
infection, were also represented and participants with a range of different levels of amputation were
included. Our purposive sampling approach sought to ensure this variation so that a wide range of
views and experiences could be included. The representation of these characteristics within the

sample appears comparable to the UK limb loss population [46—48].

Outcome domains of importance were summarised into five themes that describe a successful
recovery following prosthetic rehabilitation from a patient’s perspective. The themes highlight the
participant’s desire to be able undertake their individually valued activities again, in the way they
wanted to i.e., easily, independently, without falling over and with minimal equipment. They
discussed how important a comfortable easy to use prosthesis is, and that if they have pain, they
want to be able to accept and manage it. Finally, they talked about wanting to adjust and accept
their new normal following amputation. The domains of pain management, socket comfort,
independence, participation in work and social activities, and psychological recovery were also

described in a proposed medium term (within 2 years of amputation) core outcome set for use
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following lower limb amputation due to dysvascular causes [55]. This initiative combined patient and
clinician views and focused on outcomes of a single cause of limb loss. Our study corroborates the
importance of these domains, as well as highlighting other domains such as falling, and deepens our

understanding of their importance solely from the perspective of prosthetic users.

The participants in this study identified being able to walk again as a key aspect of recovery, which
contributed to a much-desired sense of normalcy. However, it appeared to be only the beginning of a
successful outcome. Walking was often viewed as an essential skill, alongside climbing stairs and
descending slopes etc. that enabled the important domain of participation in valued activities. A
meta-synthesis of qualitative research exploring the experiences of people following amputation [23]
found several papers reporting that it is the involvement in valued activities that is profoundly
significant to people following limb loss. When people spoke of ‘how well’ they were getting on this

often related to whether or not they were able to undertake these activities.

The concomitant nature of activity and participation described here is clearly depicted within the ICF,
which articulates how the ability to perform skills such as walking underpins the person’s ability to
participate in their life activities [29]. Although participants articulated the importance of skills such
as walking, the outcome domain of importance to participants appeared to be participation in valued
activities. Yet many of the outcome measures developed for use following lower limb amputation
focus on measuring the underlying domain of mobility. A systematic review by Xu et al. identified
outcome domains captured following lower limb amputation in published clinical studies using
outcome measures and mapped them against the ICF. Xu et al. found that of the 130 different ICF
categories these domains linked to — the most frequently represented concepts, almost a quarter
(22%), could be attributed to a single domain, mobility [10]. This suggests that the outcome
measures commonly used in prosthetic research and clinical practice, such as the six-minute walk
test, the two-minute walk test, the timed up and go, the L-Test and the 10-metre walk test [56-59],
as well as several patient-reported measures (PROMs) that seek to assess mobility from the patient’s
perspective, such as the PLUS-M and the Locomotor Capabilities Index [57,58], may not be fully

capturing domains that are important to patients.

Measuring the domain of mobility as an important outcome domain following prosthetic
rehabilitation may assume that the acquisition of mobility skills, such as walking or stair skills etc.
indicates that the individual will be able to participate in their valued activities. However, other
factors may prevent this important transition, such as the domains identified in this study i.e. socket
comfort, fear of falling or difficulty accepting limb loss. Measuring mobility alone may only capture

the start of a successful recovery following prosthetic rehabilitation. Capturing true success, as
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identified by patients themselves, may lie in understanding the extent to which a person can use

their regained mobility to participate in important activities.

In addition to informing outcome measurement in clinical settings, these findings suggests that in
order for clinical teams to support meaningful recovery during prosthetic rehabilitation, they need to
focus on more than just attainment of mobility skills. To enable meaningful participation that is
highly valued by patients, the focus of rehabilitation should also involve the contextualisation of

mobility skills within different environments and activities.

Our study also highlighted that important outcome domains appear to be about more than whether
someone was able to participate in an activity or not, but "how’ they were able to do it. Being able to
master activities and do them without falling over, or fear of falling over, was described as building
confidence and increasing participation. A recent systematic review by Steinberg et al. reported an
annual falls rate of 50% in people with a lower limb amputation [60] and falls injuries were reported
in 40%-60% of incidents [61], highlighting the frequency of this experience in this population. Balance
and safety were also identified as important outcome domains in two qualitative studies exploring
meaningful outcomes, from a patient’s perspective, following the prescription of prosthetic
componentry [32,33]. Both studies reported that greater balance and stability was thought to reduce
the risk of falling and this promoted confidence and increased participation in community activities.

Several participants also spoke of how this helped them feel more like themselves again [32].

Our findings showed that being able to do activities independently with as little equipment as
possible was also key to a successful recovery and appeared to increase our participant’s self-worth
and feelings of returning to ‘normality’. Independence was identified as an important outcome
domain in Schaffalitsky et al.’s qualitative study, including both prosthetic users and clinicians [33].
Interestingly clinicians in their study described independence as a functional achievement, whereas
prosthetic users appeared to focus on the psychological benefit of independence, highlighting the
increased self-efficacy and self-esteem they experienced, as well as the benefit of not having to rely
on others. The authors discussed that although the outcome domain identified was the same, the
meaning was different between the groups, and this unique perspective illustrates the need to

consider both physical and psychosocial outcomes of rehabilitation [33,34].

The concept of how patients are able to participate also provides useful insights to inform the
delivery of rehabilitation, which often focuses on achieving a basic level of competence, such as can a
patient do a task or not? Independence, mastery, balance and confidence, and the need for less
equipment all develop over time and are activity and environment dependent. This may suggest the
need for longer-term community-based approaches to rehabilitation focusing on activities of

importance within the patient’s own environment.
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Another outcome domain which was described as an enabler of participation and a factor which
dictated ‘how’ participants were able to engage, was the comfort and usability of the prosthesis.
Inadequate socket comfort is the commonest problem reported during visits to prosthetic clinics
[62]. Despite this significant clinical burden, and the importance of a comfortable socket to
prosthetic users as described in this study, no studies have yet been published exploring the
experience of socket comfort from a patient’s perspective, and very few outcome measures exist to
capture this domain [62,63]. Socket comfort was also one of the concepts that does not fit well
within the domains of the ICF [25]. The literature that does exist focuses on assessing satisfaction
with the prosthesis, but numerous definitions have been used to operationalise ‘satisfaction’ making
comparison between studies challenging [64]. Our study indicates that comfort may be a key
element contributing to satisfaction with the prosthesis from a patient perspective. More research is
required to understand socket comfort from this viewpoint to inform the design, fitting and use of

prosthetic limbs in clinical practice, as well as for measuring the effectiveness of this process.

Linked to the domain of prosthetic comfort was the outcome domain of pain. The pain experiences
of participants in this study were highly varied, in terms of both the nature of pain and its prevalence.
This variation is also seen in the wider literature [65]. Many studies measure the domain of pain
following amputation and focus on capturing pain intensity, frequency and interference [65—68], but
only two outcome measures used in these studies capture pain specific to the experience of people
following amputation. The Prosthesis Evaluation Questionnaire (PEQ) [69] and the Trinity
Amputation and Prosthesis Evaluation Scale (TAPES) [70] both include subscales that measure pain
with prosthetic users. The subscales include questions about residual limb pain, phantom pain and

back pain, and capture pain intensity, frequency and interference.

However, the outcome domain of importance identified by participants in this study was that they
were able to manage their pain. This can be described as pain self-efficacy, which is defined as beliefs
about one’s ability to control pain [71]. In the wider chronic pain literature self-efficacy has been
linked to improved treatment outcomes and participation in important activities [71]. A study by
Gupta and Leung found that poor self-efficacy was associated with poorer quality of life in patients
with post amputation pain and was linked to increased medication use [72]. This mismatch in how
we measure pain following amputation and how patients are experiencing and coping with pain
suggests that even within different domains we may not be measuring the aspect of that domain

that is meaningful to prosthetic users.

The themes examined so far have predominantly focused on physical recovery. However, ‘feeling’
normal again was discussed throughout the findings and many of the themes included examples of

when problems in ‘physical’ domains affected the mental health of participants. This clearly
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demonstrates an interwoven psychosocial recovery. The impact amputation can have on an
individual’s mental health has been previously documented in the literature with feelings of sadness,
shock, anger and despondency described [23], and depression, social discomfort and body image

anxiety found to be common experiences [73].

Gallagher and Machlachlan describe physical, psychological and social challenges following
amputation [74], which are discussed here in an entwined way by these participants. The
psychological recovery following amputation appeared to be impacted by all of the themes described
in this study and characterised by the emergence of a new normal following lower limb amputation.
This new normal has been described previously in the literature as the forging of new identities
within the constraints of prosthetic use [23]. Our findings illustrate that participants valued the
ability to adjust to amputation and to be able to accept their limitations regarding participation, as
well as appearance. This acceptance was also described in Murray and Foreshaw’s qualitative
synthesis, where several papers reported that the key task identified by participants was being able
to accept their limb loss [23]. Interestingly the themes exploring psychosocial adjustment tended to
be discussed by participants who had undergone amputation more than 2 years ago. This may
indicate that outcome domains of importance evolve overtime as the reality of limb loss, and the
impact and permanence of the associated disability, is more fully experienced. This phenomenon

has also been described in research exploring outcome domains of importance to young people with
chronic pain, who described ‘turning points’ in their treatment where outcomes important to them
changed [75]. This finding may also affect prosthetic clinical practice as the patient’s focus and goals
might alter as they progress through rehabilitation and beyond. Perhaps suggesting a need for
evolving MDT input and care planning throughout the prosthetic life course to support changing
priorities. Further research on how outcome domains of importance to people following amputation
change over time would be useful to inform both clinical practice and outcome measurement

initiatives, especially considering the lifelong management of this population.

Demographic data was collected as part of this study and was synthesised with the thematic analysis
to explore any patterns within the themes. The findings appeared to show that the outcome domains
identified were valued by a wide variety of individuals. As a subgroup analysis was not the aim of the
current research, future research could explore whether outcome domains of importance vary
between different types of patients i.e. transtibial vs transfemoral, or high activity vs lower activity.
This would deepen our understanding of what outcome domains to measure and when, as well as

inform the focus of rehabilitation for different types of patients.

The apparent interconnected nature of the physical and psychosocial recovery described by these

participants also highlights that outcome domains of importance do not exist in isolation for
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participants. Difficulties experienced by participants in one domain/theme appeared to also impact
other themes. This cascade of impact, for example socket comfort limiting participation which then
affects mental health, suggests an interdependent relationship between outcome domains of
importance. For a prosthetic user, a successful outcome appears to be a holistic one, which combines
meaningful recovery in each of these outcome domains. The interconnected nature of these

themes/domains is visualised in a conceptual model (Figure 3.3).

| am able to

participate
in my important

activities
Qo

(v]

SUCCESSFUL
OUTCOME

My prosthesis
is comfortable
and easy to use

| can accept my new
normal

Figure 3.3 Model of holistic view of outcomes of importance following lower limb prosthetic

rehabilitation

This finding is reflective of frameworks such as the International Classification of Functioning, which
describe a holistic, interconnected, biopsychosocial model of disability, functioning and health [76].
The ICF demonstrates how different elements of functioning, such as the themes and subthemes
described here, are influenced by each other, as well as environmental and personal factors, to build
a picture of the individuals overall health. This interdependency is also seen within the quantitative
prosthetic evidence base, where many studies have demonstrated statistical relationships between
the outcome domains of importance raised in this paper. For example, the association between pain,
activity level, prosthesis satisfaction and psychosocial adjustment [65] or quality of life, mobility and

falls mitigation [77].

Within clinical practice, despite recommendations for a holistic patient-centred approach to

rehabilitation [36,37], outcome measurement often focuses on capturing outcome domains in
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isolation. This also appears to be the case in the development of core outcome sets [18]. The

findings presented here indicate the need for a physical and psychosocial multi-domain approach to
outcome measurement in prosthetic rehabilitation, with patient priorities at its centre, which is able
to capture the different impacts of prosthetic rehabilitation on more than just the patient’s mobility,

but around the whole person.

3.2.7.1 Limitations

The sampling approaches used in this study i.e., self-selection via convenience sampling, followed by
practitioner selection of those individuals with purposively identified characteristics, may have led to
potential bias. Participants who self-select may be more open and more confident to talk about their
experiences [78]. This may be the case for participants who had a more positive experience of
recovering from amputation, or who are happier with their outcome. Participants selected by
clinicians may also have led to greater inclusion of those who are deemed successful, well-adjusted

or more open.

As this study was co-produced with our public research partners, we included both interviews and
focus groups, allowing participants to choose how they would like to take part. These data collection
methods can produce different data, i.e., in-depth accounts vs group sense making [79] which
allowed us to triangulate these methods. We were able to collect large amounts of data through
each technique, which provided richness and depth. Nonetheless care needs to be taken that this
approach does not imply credibility by assuming that weaknesses in one method will be
compensated by the other, rather it suggests a comprehensive process to exploring the phenomenon
of interest [80]. Our accessible approach may also have contributed to the excellent engagement we
experienced during recruitment and data collection. Being able to choose how to take part may have
enabled participants to fit the research into their daily lives and allowed them to choose a forum

where they felt most comfortable to be open and share their experiences.

The reflexive process undertaken by CO also highlighted that the perspective of a physiotherapist in
clinical practice gave a unique insight into the creation of themes that could be accessible to clinical
practice. However, it was acknowledged that this perspective may tend towards a focus on more
physical outcome domains. The involvement of MDH (a health psychologist) in the analysis and
interpretation of the findings helped strengthen the rigor and credibility of our approach by
identifying and understanding this perspective. This process is advocated by Braun and Clarke who
suggest that researchers should have insight into, and articulate, their generative roles in research

[40]. The wider team of authors were also active in reviewing the analysis and verifying the findings.
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The use of an inductive qualitative style using a robust and rigorous approach has provided an in
depth understanding of outcome domains of importance following prosthetic rehabilitation for these
participants. The findings offer a useful insight but due to the nature of qualitative research, the
complexity of this life changing event, and the variability within the limb loss population, they may
not reflect outcome domains of importance to all patients following prosthetic rehabilitation. Future
research could use quantitative approaches to establish the extent to which the wider population
values these domains. This study may also provide a useful foundation for future consensus work

aimed at developing core outcome sets for use in research and clinical practice.

3.2.8 Conclusion

Outcome domains of importance following prosthetic rehabilitation appear to extend far beyond a
return to walking. They encompass the ‘'what’ and "how" of participation, comfort, self-management
of pain and acceptance of a post-amputation new normal. Each of these outcome domains are not
viewed separately in the experiences of prosthetic limb wearers, and as such their interrelated
nature needs to be captured in both clinical practice and the development of future outcome domain
consensus initiatives. This will ensure prosthetic services are providing patient-centred rehabilitation
and measuring outcome in a holistic way, with a focus on domains that are meaningful to patient

recovery.
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Chapter4  Paper 3 - Exploring the patient experience and
perspectives of taking part in outcome measurement
during lower limb prosthetic rehabilitation: A qualitative

study

4.1 Introduction to paper 3

This chapter introduces the third paper. This paper describes a separate analysis of data collected
during the large phase B qualitative study which provided data for both papers two and three. Paper
three continues to explore the patient’s perspective of outcome measurement in prosthetic clinical
practice, addressing objective two of the overall thesis. Understanding this perspective is also an
important part of understanding how outcome measurement practice in clinical settings could be
developed, which was highlighted as a possible area of future work in the narrative review (Paper 1),
where it was suggested as a key element in realising the value of outcome measurement in clinical

settings.

Paper three was not originally planned as a separate paper, however unexpected findings collected
during the large qualitative study first described in paper two provided novel insights into the
patient’s perspective of outcome measurement, warranting a paper of their own. This research was

conducted as part of phase B, as described in Figure 4.1.

PHASE A PHASE B PHASE C

State of outcome Outcome domains of Outcome domains of
measurement from a importance: The importance: Qualitative
clinical practice patients perspective systematic review
perspective

Developmentof a
conceptual model of

meaningful recovery
following lower limb
prosthetic rehabilitation

The ECLIPSE model

Patient experience of
outcome measurement
during clinical practice

Figure 4.1 Phase B and paper three in the context of the complete thesis
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This chapter includes an initial summary of paper three, in the form of an extended abstract,

followed by the main manuscript, including all figures and references

4.1.1 Summary of paper

As highlighted in previous chapters, outcome measurement can provide clinicians, services, and
funders with useful information to guide clinical decision making and evaluate performance of
services. Many different tools are available to capture outcome following prosthetic rehabilitation
such as the six minute walk test, the timed up and go, the Trinity Amputation and Prosthesis
Evaluation Scale (TAPES) and the Amputee mobility predictor (AMP) (Heinemann et al., 2014).
Despite outcome measurement recommendations from professional networks (British Association of
Prosthetists and Orthotists, 2015; Scopes et al., 2015) there is currently no UK outcome measure
consensus, and self-reported use of outcome measures amongst clinicians is variable (Gaunaurd et
al., 2015; Scopes, 2016). The narrative review presented as paper one, exploring the current state of
outcome measurement in prosthetic rehabilitation, illustrated the need to understand how
outcomes are measured in clinical settings to ensure the practice is a meaningful and useful part of
care (Ostler, Scott, et al., 2022). The review (Paper 1) identified issues around outcome
measurement practice from the perspective of clinicians, but the perception of patients has yet to be
considered. Considering the patient’s perspective is essential to ensure a person-centred approach to
all aspects of clinical care, including outcome measurement, and to develop our understanding of the
value of measuring outcome. Therefore, the aim of this research was to explore experiences of

outcome measurement during prosthetic rehabilitation, from the patient’s perspective.

41.1.1 Method

The findings presented in paper three were developed from data collected as part of the qualitative
study described in paper two. The interview schedule developed for the paper two study also
included questions asking participants about their experiences of taking part in outcome
measurement. Responses to these questions were analysed separately from the rest of the data and

presented as paper three.

Thirty-two of the 37 participants involved in the paper two study contributed data to the findings
described in paper three. Participants were asked if they had experience taking part in outcome
measurement with any member of the MDT during any prosthetic rehabilitation intervention. Those
that had were invited to answer questions related to the aims of paper three on completion of the

paper two questions. The recruitment methods, procedures and sampling approach are described in
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paper two. Data were collected using focus groups and interviews and analysed using reflexive
thematic analysis as described by Braun and Clarke (Braun and Clarke, 2006, 2021; Clarke and Braun,
2013).

41.1.2 Results

Following analysis four themes were identified:

1) How does participating in outcome measurement make me feel?

2) Do the outcome measures used in routine clinical care capture an accurate picture of my

recovery?

3) Who is outcome measurement for?

4) Are prosthetic services measuring what is meaningful?

4.1.1.3 Conclusions

These themes suggest outcome measurement is not a neutral activity for patients following lower
limb amputation with both positive and negative experiences described. Harnessing the positive
impacts of measuring outcome could be used for motivation, to support adjustment and recovery,
improve communication and support shared decision-making. However, the potential for patients to
respond negatively should not be overlooked. Clinicians may need to consider the impact of outcome
measures on psychological wellbeing and offer support during the process, with options to stop if
required. More work is required to understand how outcome measurement could be useful to this
population, however these initial insights could begin to inform the development of outcome

measurement practice and ensure the process is meaningful, and person-centred.

4.1.2 Publication details

Paper three has been published in 2024 in Disability and rehabilitation and is available in its
published format in Appendix F. Disability and Rehabilitation was selected as the work described in
paper three is closely linked to the study described in paper two, which has been previously
published in Disability and Rehabilitation. Paper three study documents, such as the analysis and
data tables can be found in Appendix H. This paper has also been presented via a platform

presentation at the 2023 BACPAR conference in Dublin.
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The referencing style of Disability and Rehabilitation is the Vancouver style. Referencing has been
presented in this format with an accompanying reference list. The paper three manuscript is

presented in the following section.
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4.2 Paper 3 manuscript

4.2.1 Title

Exploring the patient experience and perspectives of taking part in outcome measurement during

lower limb prosthetic rehabilitation: A qualitative study

4.2.2 Authors

Chantel Ostler — MSc, Consultant Clinical Academic Physiotherapist, Portsmouth Hospitals University

Trust and University of Southampton, Portsmouth, UK
Professor Alex Dickinson — PhD, Professor, University of Southampton, Southampton, UK
Professor Cheryl Metcalf - PhD, Professor, University of Southampton, Southampton, UK

Dr Margaret Donovan-Hall — PhD, Associate Professor, University of Southampton, Southampton, UK

4.2.3 Implications for rehabilitation

o Outcome measurement in prosthetic rehabilitation can provide clinicians, service

providers and funders with important information.

° Adopting a patient-centred approach could make the process more meaningful and

therefore beneficial for patients themselves.

. Measuring what is important to patients by considering a holistic approach beyond

physical domains may make outcome measurement more meaningful.

. Patient-centred approaches may include talking to patients about outcome
measurement, using it to support motivation, goal setting and decision-making, as well

as exploring outcome ranges to account for, or even capture variability.

. However, the potential for negative responses should not be overlooked, and clinicians
should consider the psychosocial impact of outcome measurement on this patient

group, especially when using performance-based measures.
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424 Background

Outcome measures are used in clinical practice to capture changes in patient status following an
intervention or when monitoring patients over time [1]. This information can be shared with the
patient to demonstrate progress throughout rehabilitation, and increase motivation, or can be used
by the clinician to direct treatment planning or inform funding requests [2]. Aggregated outcome
information can also be used to inform service improvement work and research. Measuring the
outcome of health care interventions using outcome measures is especially relevant in today’s
increasingly evidence-based health services. When facing increasing demands on resources, as well
as the expectation of a culture of continual improvement, services need to consistently demonstrate
their value and impact [3]. Outcome information can provide an understanding of the effect health

services have on the health and wellbeing of patients.

The term ‘outcome measure’ can be better understood by breaking it down into the outcome
domain being measured and the measurement tool used for the task. An outcome domain can be
defined as an element of health (i.e., pain, physical function, emotional wellbeing, social activity) that
is changed by a particular intervention [4]. A measurement tool can be defined as a standardised
instrument used in research and clinical practice to capture and evaluate one or more outcome
domains at a single point in time, or evaluate change over time [1]. Measurement tools exist in the
form of observed performance measures such as the six-minute walk test [5], or the Timed up and go
[6], where a clinician or independent observer rates or measures the individual’s ability to complete
a predefined activity [1]. Or, patient reported outcome measures (PROMs), which are completed by
the patient themselves, often in the form of questionnaires or scales, such as the Trinity Amputation
and Prosthesis Evaluation Scale (TAPES) [7] or the Prosthesis Evaluation Questionnaire (PEQ) [8], and

reflect the patient’s perspective on the outcome domain being assessed [1].

A range of outcome measurement tools have been developed for use following lower limb
amputation and prosthetic rehabilitation. Heinemann et al. [9] identified 43 unique measures, and
several clinical interest groups have developed recommendations for which outcome measurement
tools should be used in clinical practice settings [10-12], such as the six-minute walk test [5], the
Timed Up and Go test [6] and the TAPES [7]. The most recent of these is a set of recommended
outcome measures from the International Society of Prosthetics and Orthotics [13]. Healthcare
policy in the United Kingdom (UK) also recommends the use of outcome measures within the

National Health Service (NHS) prosthetic rehabilitation services [14,15].
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Despite the availability of many different tools and recommendations, there is currently no UK
outcome measurement consensus, and self-reported use of outcome measures amongst clinicians is
variable [16—18]. A recent narrative review exploring the current state of outcome measurement in
prosthetic rehabilitation called for a focus on how outcome measures are used in clinical settings in
order to develop practice that ensures measuring outcome is a meaningful and useful part of clinical
care [19]. A few studies have begun to explore the experiences of clinicians using outcome measures
in prosthetic rehabilitation, but only focus on the experiences of prosthetists [17,18]. Barriers such as
perceived time limitations, poor confidence with, and knowledge of measurement tools which are
often not covered in undergraduate education are reported [17,18]. A lack of perceived value in
using outcome measures is also described, with prosthetists reporting that tools do not produce
useful information [2,17,18]. Experiences of outcome measurement amongst other members of the

prosthetic multidisciplinary team are currently unknown.

Within prosthetic rehabilitation the perspectives and experiences of patients taking part in outcome
measurement have also yet to be considered. Their experience is particularly relevant in clinical
settings where outcome measurement will likely be undertaken as part of clinical care. Patient
experience of clinical care is “the process of what receiving care feels like for the patient, their family
and carers” and is an important quality indicator and area of focus for healthcare providers [20].
Improved patient experience is linked to organisational reputation, patient outcomes, cost
effectiveness of services and staff experience [20]. Understanding how people might experience care
can help design healthcare services, processes and interventions that deliver the best outcomes, but
also promote positive patient experiences. All aspects of a patient’s care contribute to whether
someone has a positive or negative experience, including their experiences of taking part in outcome

measurement.

Several systematic reviews have sought to review and summarise the evidence base concerning the
experiences of patients taking part in outcome measurement in clinical settings such as primary care,
renal care, mental health, musculoskeletal services, and cancer care [21-23]. These reviews focus on
people’s experience with PROMs and describe both positive and negative aspects. The benefit of
completing PROMs was highlighted as generating information about outcome, which can promote
communication and rapport with clinical teams, and improve the quality and focus of care. Concerns
focused on how valuable the information collected was, and the accuracy of the questionnaires used
to evaluate the impact of health conditions or healthcare interventions [21-23]. Despite the range of
conditions included in these reviews, to our knowledge no studies have yet explored the experience
of people following lower limb loss and prosthetic rehabilitation, of taking part in outcome

measurement. Furthermore, the systematic reviews described here only include studies exploring
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patient views of using PROMs. Within the field of prosthetic rehabilitation both healthcare policy
[14,15] and specialist interest group recommendations [10—12] advocate for a mixed approach to

capturing outcome, using both observed performance measures and PROMs.

Due to the ongoing drive to use outcome measures in prosthetic settings [13], and in response to
calls for a more meaningful, patient-centred approach to outcome measurement in clinical practice
[19], it is vital to consider the perspectives of everyone involved. The findings presented in this article
are part of a larger qualitative study which sought to explore outcome domains of importance
following lower limb prosthetic rehabilitation from the patient’s perspective [24]. Data were
collected during the conduct of this larger qualitative study that captured patient experiences of
outcome measurement during clinical care. This paper reports the analysis of this data and aims to
explore experiences of outcome measurement during prosthetic rehabilitation, from the patients’

perspective.

4.2.5 Method

4.25.1 Research Design

The findings presented here were collected as part of a larger qualitative study which aimed to
explore the patient’s perspective of outcome domains of importance following lower limb prosthetic
rehabilitation. The interview schedule developed for the larger study also included questions asking
participants about their experience of taking part in outcome measurement during prosthetic
rehabilitation. Reponses to these questions were analysed separately from the rest of the data. It is

these findings that are reported here.

The entire project was developed from a critical realist (CR) world view which differentiates between
the ‘real’ and ‘observable’ world and suggests the world is built from ‘perspectives and experiences’.
CR acknowledges there is an objective reality i.e., the ‘real’ world, but proposes it is never truly
observable or knowable as it sits behind, and is therefore viewed through, different lenses or prisms
i.e., individual human factors or cultural and organisational factors [25,26]. In this case the lenses of
community prosthetic users who have experience of taking part in outcome measurement as part of
prosthetic rehabilitation. Due to the exploratory nature of this work and limited previous research
on experiences of outcome measurement with this population, a generic approach to qualitative
inquiry was used, rather than more defined methodologies, such as grounded theory or

phenomenology. This open approach, using reflexive thematic analysis [27], fits well with the critical
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realist world view, seeking to capture, explore and interpret experiences of outcome measurement

following lower limb loss [28].

4.25.1.1 Patient and Public Involvement and Engagement (PPIE)

Patient and public involvement and engagement in research is defined as “research being carried out
‘with’ or ‘by’ members of the public rather than ‘to’, ‘about’ or ‘for’ them”[29,30] and is vital to
ensure research is focused on issues the public feel are important and is conducted in a participant-
centred way. As outcome measurement may be viewed as a ‘research’ or ‘clinically-focused’
concept, we worked closely with a group of public research partners who were established prosthetic
limb wearers to ensure we were asking about it in an accessible way. The group consisted of three
members, one male with a transfemoral amputation due to trauma, and a male and female with
transtibial amputations due to diabetic dysvascularity. CO and MDH met with the group on two
occasions and through collective discussions they helped us consider the language used when talking
about outcome measures and suggested providing examples of questionnaires and functional tests,
during the interviews and focus groups, to stimulate discussion. They also considered practical issues,
such as where patients would like to find out about the research and how they might like to take
part. They were then able to participate in the study if they wished to. This crucial PPIE approach
allowed us to co-design the study and study materials, such as the interview guide, to strive for a
positive participant experience, maximise recruitment and develop accessible language around the

concept of outcome measurement in partnership with patients.

4.2.5.1.2 Ethical review

The study was given ethical approval by the East Midlands Research Ethics Committee and the NHS
Health Research Authority (Ref: 8/EM/0259).

4.2.5.1.3 Participants

The methods for the entire study have been reported in detail in the publication for the first analysis

[24] and will be summarised here to provide context for this second set of analysis.

Individuals were invited to participate if they were over the age of 18 and had undergone a major
lower limb amputation i.e., proximal to the ankle, within the last five years. Those who had
experience of taking part in outcome measurement with any member of the multidisciplinary team
(MDT) during prosthetic rehabilitation contributed to the analysis reported here. Prosthetic
rehabilitation is defined as initial MDT rehabilitation following limb loss, or any ongoing MDT

interventions provided as health or prosthetic needs change. People with experience of both
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observed and PROMSs were included, as this mixed approach to capturing outcome is reflective of

current recommendations for outcome measurement practice in prosthetic rehabilitation [10-13].

Participants were recruited from four English NHS prosthetic rehabilitation centres who used
outcome measures as part of routine care. Adverts were also posted on social media platforms and
invitation letters were sent to limb loss supporting charitable organisations to share with their

members.

A two-staged process, using both convenience and purposive sampling, was utilised to recruit a
diverse sample with a range of characteristics, views, and experiences, which are representative of
people who undergo prosthetic rehabilitation in the UK. A demographic questionnaire was used to
collate information from participants on a variety of characteristics, such as age, level and cause of
amputation, and presence of co-morbidities [31,32]. This information allowed the research team to
monitor the sample characteristics during the convenience sampling stage, and then employ
purposive sampling later in the recruitment process to ensure harder to reach groups (i.e., older,

transfemoral participants) were represented.

4.2.5.1.4 Procedure

Focus groups and semi structured interviews were used to collect data as these approaches enable
follow up questions and contextualisation of answers [28]. The selection of both of these methods
was on the advice of our PPIE group, to enable and promote participation in a way that individuals
found most acceptable and comfortable. Participants self-selected how they would like to take part,
i.e., focus group or interview, and the focus groups and interviews were completed independently of
each other and in parallel. This allowed data source triangulation, providing different views of the

same phenomenon, gathered using different methods to enhance credibility [33].

Focus groups took place in a quiet room in each of the four recruiting limb centres. Interviews were
undertaken either over the telephone or in a location of the participants choosing. Questions
addressing the aim of the larger study i.e., what participants felt were meaningful outcome domains
following prosthetic rehabilitation were asked first. If the participant had experience of outcome
measurement as part of prosthetic rehabilitation, they were then asked additional questions
addressing the aims of this analysis. The interviews and focus groups for the entire study lasted no
more than an hour, and an hour and a half respectively, with contributions to this analysis lasting
between 15 and 30 minutes. Written informed consent was collected from all participants prior to

their involvement in the study.

96



Chapter 4

A semi-structured interview guide was co-produced with our PPIE group and was used to collect data
during interviews and focus groups. Table 4.1 describe the questions related to this analysis. A
selection of outcome measures from UK health policy [14,15] and professional guidance [10-12]
were described by researchers, or in the case of PROMS were available as examples to help stimulate
discussion. These included the six/two-minute walk tests, timed up and go, Activities Balance
Confidence Scale UK. TAPES, PEQ, Locomotor capabilities index 5 and the Re-integration into Normal
Living Index. During telephone interviews all outcome measures were verbally described to

participants by the researcher.

Table4.1 Semi structured Interview guide questions

1. Can you tell me about your experiences completing questionnaires or any tests of your ability to
do different things?

2. These are some examples of the ways your clinician may have measured how you were getting
on.

e Locomotor capabilities index 5

e Activities Balance Confidence Scale UK

e Timedupand go

e 6 minute and 2 minute walk tests

e Socket comfort score

e Prosthesis Evaluation questionnaire

e Reintegration into normal living index

3. Do you have any thoughts about these or any other tests you took part in?

4. What do the tests or questionnaires mean to you?

5. Could they be improved and if so how?

Data were audio recorded and then transcribed verbatim to capture all verbal utterances.
Transcription was undertaken by a professional transcriber contracted to the University of
Southampton. Audio recordings were anonymised to remove any identifiable information, and
pseudonyms are used throughout the results section to ensure the confidentiality of participants.

Written consent was also obtained for using verbatim quotations.

4.2.5.1.5 Research team and reflexivity

Contextual information about the research team has been presented in Table 4.2 to enable readers
to assess any influence our background and experience may have had on the research [34]. AsCO is a
practicing physiotherapist in one of the recruiting rehabilitation services. Because of this several of
the participants were aware of her role but had never been treated by her, any participants who had
a previous clinical relationship with CO were interviewed by MDH. All of the interviews and two of

the four focus groups in the study were undertaken by the first author (CO). MDH conducted the
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other two focus groups as some of the participants were known to CO. Both CO and MDH undertook
aspects of the data analysis, described below. Involvement of a second researcher helped to refine
ideas, enhance the reflexive process, and by viewing the phenomenon through a different lens,
provide more comprehensive interpretive depth within the findings, therefore enhancing credibility

[27].

A reflexive diary was kept by CO throughout and discussed regularly with the rest of the research
team (MDH, AD and CM), in order to reflect on the impact of different perspectives and assumptions

influencing the study design, data collection and data analysis.

Table 4.2  Summary of research team background and experience

Researcher Background

co Is a consultant clinical academic physiotherapist at one of the recruiting limb
centres. She has over 15 years’ experience in prosthetic rehabilitation clinical
practice, and 10 years of experience in research. This study is being undertaken as
part of CO’s Ph.D., but she has undertaken several qualitative research enquiries
prior to the study described here.

MDH Is one of CO’s Ph.D. supervisors, a health psychologist and associate professor. She
has over 20 years of experience undertaking qualitative research with people
following limb loss, and complimentary areas of rehabilitation

AD Is one of CO’s Ph.D. supervisors, a mechanical engineer and associate professor. He
has over 15 years of experience undertaking biomechanics research, the last 8 of
which relate to limb loss and prosthetics.

CM Is one of CO’s Ph.D supervisors, she is a professor and head of school of Healthcare
Enterprise and Innovation. She has a diverse background spanning computer
science, biomechanics and health sciences with much of her work within the
amputation rehabilitation and mobility sector.

4.2.5.1.6 Data analysis

Data were analysed iteratively, using reflexive thematic analysis as described by Braun and Clarke
[27,28,35], to identify inductive themes from the transcripts which gave understanding to the
participants’ experience of taking part in outcome measurement. Thematic analysis was used as it
provides a flexible approach which sets out a way of systematically grouping and identifying meaning
within the data. NVIVO software (QSR International, Melbourne, Australia) was used to manage the

data.

Initially interview and focus group data were analysed separately. Audio-recordings of both focus
groups and interviews were transcribed verbatim. Transcripts were read and re-read, and initial

noticing’s recorded in a research journal by CO. Verbatim transcripts were coded in as many ways as
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needed by CO, with MDH coding a subsection of the transcripts. For each analysis the codes and
coded data were examined. Similarities and overlap were identified between codes and potential
patterns relevant to the research question were created by CO and MDH. Separate tables of initial
themes, codes and quotations from the interview and focus groups analyses were created and
compared by CO. All transcripts were re-read and the fit of initial themes reviewed in relation to the

full data set and coded data by CO.

The full set of themes from both analyses were then reviewed, refined and integrated by CO and
MDH. Themes were collapsed or expanded in order to present coherent patterns within the data.
The wider research team (AD, CM) reviewed refined themes to ensure they captured important
meaning in relation to the research question, and assisted reflection on researcher assumptions. A
person-centred approach was taken by CO to name the themes in order to capture the voice of
participants. Appropriate examples of extracts from the full data set were selected to represent each

theme by CO, and a final report was produced by CO, MDH, AD, and CM.

Data saturation was not sought for this study as reflexive thematic analysis does not presume that
the themes emerge from the data but are interpreted during the researcher’s analytical process, and
on this basis further interpretations are always possible [36]. In addition, experiences following
lower limb amputation can be diverse, depending on the rehabilitation setting, and individual
characteristics such as age or cause of amputation, and it is unlikely any one study design would be
able to capture them all [36]. Data collection was completed when close to 40 participants were
recruited for the larger qualitative study as this was deemed a pragmatic sample size based on the
time and resources available to the research team [37]. All participants taking part in the larger study
were asked whether they had experience of outcome measurement during prosthetic rehabilitation,

only those who said yes answered questions for this analysis.

4.2.6 Results

Thirty two out of the 37 participants who took part in the larger study reported they had experience
with outcome measurement in clinical care and therefore contributed information to this analysis. Of
the 32, 13 took part in interviews (nine via telephone and four face to face) and 19 participants took
part in four focus groups comprising of seven, five, four and three. The sample characteristics were
varied and included participants between 33 and 88 years of age, with a variety of amputation levels
(Table 4.3). Over half of the participants had undergone a transtibial amputation (TTA) (53%).
Participants with other levels of amputation, including transfemoral (TFA) (22%), bilateral (9%) and

both knee (KDA) (13%) and hip disarticulation (HDA) (3%), were also represented. Time since
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amputation ranged between 6 months and four and a half years and the main causes of amputation
were diabetes (28%), peripheral vascular disease (22%), and trauma (22%). Participants losing their

limb/s due to infection (13%) and cancer (6%) were also included.

Table 4.3 Sample characteristics

Characteristic N=32
Age Mean 59 years (Range 33-88 Years)
Gender Male 20 (62.5%)
Female 12 (37.5%)
Level of amputation Transtibial 17 (53%)
Knee Disarticulation 4 (13%)
Transfemoral 7 (22%)
Bilateral Transtibial 3 (9%)
Hip Disarticulation 1 (3%)
Time since amputation Mean 2.1 years (Range 6 months — 4.5 years)
Cause of amputation Diabetes 9 (28%)
Trauma 7 (22%)
Cancer 2 (6%)
Peripheral Vascular Disease 7 (22%)
Infection 4  (13%)
Other 3 (9%)
Number of co-morbidities None 8 (25%)
1 8  (25%)
2 7 (22%)
3 4 (12.5%)
4 1 (3%)
5 4 (12.5%)
Recruiting location Centre 1 15
Centre 2 7
Centre 3 2
Centre 4 8

4.2.6.1 Themes

The findings from this study have been grouped together into four themes, which describe these

participants experience of taking part in outcome measurement in routine prosthetic care:

1. How does participating in outcome measurement make me feel?
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2. Do the outcome measures used in routine clinical care capture an accurate picture of my
recovery?

3. Who is outcome measurement for?

4, Are prosthetic services measuring what is meaningful?

Theme development is visualised in the coding tree in Figure 4.2. Each of the themes will be
discussed in turn and illustrated using quotations from the study participants. Pseudonyms are used
throughout, and quotes have been contextualised with information about the participant’s age and

level of amputation.

Patient experiences and perspectives of outcome measurementin

prosthetic rehabilitation

I |

How does participating in Do outcome measures used in . . . N
. A Who is outcome measurement Are prosthetic services measuring
outcome measurement make me prosthetic rehabilitation capture an . .
. for? what is meaningful?
feel? accurate picture of my recovery?
Confidence FeTET
1 from —— Too general — bodies —— Relevant
progress
Doesn't T
7] AETEET | capture real — C"“'”a!“ e +—{ Not relevant
improve \ife services
Show .
— improvement — Variability — I\::ite:jtrs — V\s.'alé(ézg
to patients P p
Failed the T
- Honesty Daily life
Not getting | | Goals more
better important
—— _
| | Toohard to || Psychosocial
complete impact

Figure 4.2 Coding tree describing development of study themes

4.2.6.1.1 Theme 1: How does participating in outcome measurement make me feel?

The participants in this study spoke about their experience of taking part in outcome measurement
during their rehabilitation, and the impact it had on them. Many participants reflected on completing
performance-based measures or filling out PROMs as a positive experience, discussing how assessing
outcome helped them to realise how far they had progressed, allowing them to see the

improvements they had made.
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I think they were very useful because it made me realise how much I’d improved. Which is
easily forgotten you know. It was very affirming of the of the progress I’d made. (Karen, 61 yrs,

TFA)
This affirmation appeared to give them confidence and a sense of satisfaction with their recovery.

I just filled them in. | just thought to myself right I've done all that, ticked everything and I’'m
happy with the situation. (Chris, 55yrs, TTA)

Others reported that taking part in outcome measurement was motivating and encouraged them to

work harder in order to try and beat previous scores.

Male participant 2: Yes. A goal. This is when | was here and how long it took me to walk around

the thing and back again and how long before | could go in a certain distance.

Male participant 1: Try and improve each time | think (Alex, 45yrs, TTA and Angus, 88yrs, TTA)

Come on I’m going to be better. I’'m going to be better. (Erica, 39yrs, TTA)

Participants also discussed that motivation could be harnessed by both clinicians and patients
throughout the rehabilitation process to promote and consolidate achievements, as well as identify

areas where greater input is required.

you’ve started to walk so they might be feeling a bit more happier or you could do something
at the beginning, middle and then end to see how that patient has progressed from the
beginning and at the end they could be feeling more happy about themselves than what they
were at the beginning. So they can see then they’ve achieved ......... because there’s an an
amazing vibe so at the middle of their rehabilitation, see the percentage, see if it’s changed and

at the end see if it’s got better. If it has great, if it hasn’t what can be done. (Harry, 33 yrs, KDA)

However, despite many positive comments about the experience and impact of outcome
measurement, several participants perceived the process in a negative way. People who felt they had
not increased scores captured on some performance-based measures, or those who’s scores had
deteriorated, described a very different experience. One participant described feeling disappointed

he had not improved despite working hard to get better.
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Competitiveness that you want to try and get yourself better than what you did last time and
that. If you get the same sort of time or lower you are really quite disappointed. (Alex, 45yrs,

TTA)

One participant in particular described performance-based outcome measurement as a test, which

she felt she had failed.

Participant: The day | failed the test | had to say | felt like a failure because having achieved it
once before but then having broken my leg | was just so frustrated..... because | can’t do

anything.

Interviewer: So how did that make you feel when the score showed that you’d gone

backwards?
Participant: (sigh) Very frustrated...... Incapable. (Gill, 67 yrs, TTA)

She went on to describe the impact of this perceived failure on how she felt about her rehabilitation

potential and that it led to her being discharged from physiotherapy.

Participant: | didn’t expect to be discharged..... so quickly but then | suppose if things aren’t

happening (sigh) it’s a waste of a physios time to do things.
Interviewer: How did that make you feel?

Participant: Almost that | er | was a dead loss if you know what I’'m trying to say because it was

pointless working with me. (Gill, 67 yrs, TTA)

One participant felt negative experiences may have been linked to the questions included in PROMs
or the tasks included in performance-based measures. She highlighted that some tasks could be too
hard for some patients, especially those with co-morbidities, which are highly prevalent in this

population, and this could disadvantage some people.

So I think I think if we make outcome measures too difficult em then then it can be quite
derogatory for patients and certainly some of these people who have em got all sorts of other
issues going on. They’ve had an amputation, they’ve got other comorbidities, they might have
back problems because of the issues they’ve had with their leg over the years. (Sam, 54yrs,

TTA)
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4.2.6.1.2 Theme 2: Do the outcome measures used in routine clinical care capture an accurate

picture of my recovery?

As well as discussing the impact of being involved in outcome measurement on the experience of
rehabilitation, participants also talked about whether outcome measurement can capture a real and
honest picture of their recovery. One participant described the conflict of attempting to quantify the

uniquely personal experience of recovery, using PROM questionnaires.

To sum it up the problem with these forms and all the others that says ability and mobility and

everything else is that these forms are black and white, life is grey. (Simon, 36 yrs, TTA)

Participants highlighted that day-to-day life as a prosthetic user can be highly variable, in terms of
the different types and amount of activity they are able to do each day, and in some cases this can
vary from hour to hour. They suggested that measuring outcome at a single point in time, such as

during a clinic visit, may not capture a true reflection of the complexity of their recovery.

I think it depends how you feel on the day like these guys have said. One minute he’s in pain
and the next minute you’re not in pain. So it depends when you are asked these questions as to
what the answer is going to be.......... you’re never going to get an accurate outcome really
because you might get the worst-case scenario where you are in pain or you might get the

best-case scenario whereas actually | feel on top of the world today.(Alison, 51yrs, KDA)

It was suggested by one participant that this ‘variability’ is an important part of recovery following
amputation and needs to be captured to comprehensively reflect the nature of recovering from

amputation.

But it’s like that’s on my best day, that’s on my worst day. On a normal day it’s around about
this. | think that would be a better way of measuring it because you’d get an understanding of
not every day is the same............ The people who get this information might not appreciate and
understand that. So maybe wording them ever so slightly, it’s difficult because you want to get
as broad amount of information as possible without overkilling it but giving someone that
range, worst, average, best, what can you achieve on those days because it’s going to be

different for everybody. (Jamie, 42yrs, TTA)

Alongside the daily variation in outcome described by these participants there were also other
concerns about whether outcome measures can truthfully capture progress through rehabilitation.

Some participants felt that the clinical environment where performance-based outcome
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measurement takes place, with its large open spaces and smooth flat flooring, does not reflect the

‘real world’ in which life with a prosthesis actually happens.

See | think the thing about the tests is hospitals have magic floors so actually whether you can
go really fast down the corridor doesn’t really matter because what’s out there is bumpy roads

and pavements. (Erica, 39yrs, TTA)

Another concern was whether the responses, captured using PROMs are influenced by worries from
patients about their benefit entitlements. Participants highlighted a conflict between demonstrating
improvement through outcome measures and the consequences the results may have on financial

support, suggesting this could influence self-reporting.

I can guarantee probably 80% of people answering these sort of questions are going ‘If | put
that down they might take my PIP [personal independence payment] away’. You know, nervous
as hell going what if someone gets hold of that, that’s my PIP gone.......If you say how far can
you walk someone in their head is going well I’'m going to lose my PIP so it’s going to be zero.

(Jamie, 42yrs TTA)

4.2.6.1.3 Theme 3: Who is outcome measurement for?

The participants in this study raised the question of ‘why outcomes are measured’ and ‘who the
information is collected for’. It appeared participants viewed outcome measurement as a process

not intended for their use, but about informing others, such as service providers or researchers.

So I think I’'ve always just assumed it’s more measurement for you guys (indicating researcher)

than it is for me (Erica, 39yrs, TTA)

One participant perceived that outcome measurement was also used to justify funding from bodies,

such as the Veterans Prosthetic Panel.

Yes the only problem with, it’s great as a person to measure achieving goals but unfortunately
like the Veterans Board want you to measure this sort of thing, don’t they, running around the
chair. So it’s not what you want to achieve with the leg so if you do that with us then you’ve got

to get these Boards on board as well haven’t you. (Alison, 51yrs, KDA)

These examples provided by the participants demonstrate that they don’t feel outcome
measurement generates information they would use, rather it is completed to provide services or
funders with information. One participant also questioned whether ‘what’ was being measured was

important to patients, or whether it just evaluated the work done in limb centres.
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Male Participant: The questions were important, very important. They were the right questions.

Female Participant: | think they are in the context of the work that goes on here but it’s so

much more than that. (Chris, 55yrs, TTA and Tina, 58yrs, Bilateral TTA)

4.2.6.1.4 Theme 4: Are prosthetic services measuring what is meaningful?

Many participants felt that the type of information captured during their experience of outcome
measurement was important and often assessed their ability to do the different activities they want

to do, as well as considering the impact of different environmental contexts on outcome.

So they were asking how long do | wear my leg inside em the house, do | wear my leg outside.
So they were covering a lot of areas, so they were covering indoors, outdoors, stairs, stuff that
normal ....people who aren’t amputees take for granted. So all the stuff that I’'ve had to learn
how to do again, how to manage, em how to actually em walk backwards and stuff like that.
So, they em yes, they were they’ve done, | felt that it was really comprehensive what they did.

(Adam, 38yrs TTA)

They were all things you needed to be able to do........ So it’s not like going to school and they
teach you all of this stuff about Shakespeare and goodness knows and you don’t need it ever

again in your life you know. It’s all stuff that is relevant.( Gill, 67 yrs, TTA)

However, other individuals discussed feeling frustrated that the activities measured were not

relevant to their lives or were too hard for them to do.

Well I’'ve mean on this; | mean we’ve got no stairs. (Mike, 74yrs, TTA)

Interviewer: Are you looking at the balance one there that says about standing on a chair and

things like that?

Male Participant: Yes, | couldn’t do that. | mean with my balance | would be straight on the

floor. (David, 74yrs TTA)

Walking speed was highlighted as a domain that was commonly measured, using performance-based
tests such as the 6 Minute Walk Test or the Timed Up and Go, but was suggested by many as not

being a priority in their day to day lives.
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I think they put way too much emphasis on speed because it doesn’t matter whether you walk
really slowly with or without a stick or whether you walk fast with or without a stick. It’s what
is comfortable for you, it’s what is manageable for you and especially over a longer distance
and you might not have been a fast walker beforehand. It doesn’t matter if you can walk
between now and the shops within two minutes or whether you do it in ten minutes, it’s an
achievement if you’ve done it. But | think they do put a lot of emphasis on how fast. (Emma,

41yrs, TTA)

Despite these useful reflections on the relevance of the domains measured in the experience of
these participants, it was also suggested that some important elements of recovery are not always
included. Participants suggested that the outcome measures they had experienced tended to focus
on the technical aspects of recovery, such as walking and balance, and did not necessarily capture a

more holistic view of their lifestyle.

Lifestyle is what you can and can’t.... do. | mean the balance thing, yes, that’s very important
but there’s nothing sort of about lifestyle. It’s all one thing, one subject. There needs to be a

bigger picture to the questions (Harry, 33yrs, KDA)

Many participants also felt that understanding whether people had achieved their goals was an
important aspect to capture. Goal achievement was described as more important to participants

than the results of measurement tools.

| certainly agree that that questionnaires that are subjective are very useful, but | also think em
that that setting little goals and seeing if people achieve them. em so For example, walking up
and down the stairs em initially was really difficult for me and by the end of it | was walking up

and down the stairs holding on to one bannister instead of two. (Sam, 54yrs, TTA)

I think that for me, | do remember what | said for those ‘what would you have liked to have
done in the next six weeks’ and | do remember those goals. So | think for me those questions

were more important | guess than this (indicating outcome questionnaire) (Erica, 39yrs, TTA)

A notable domain that some participants described as overlooked during their experience of
outcome measurement, was the psychosocial impact of recovering from amputation with a

prosthesis.

think possibly er er to some of the people that are more severely injured er erm it possibly could

go more into assessing er erm the mental wellbeing side of it, the psychology of it basically
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rather than just the physiology if you know what | mean. It was rather physically prioritised
shall we say as to can you do this, can you do that? Erm there was probably a little less

emphasis on the psychological side. (Bruce, 64yrs, TTA)

4.2.7 Discussion

The findings from this analysis offer an insight into the experience of taking part in outcome
measurement in clinical practice as part of lower limb prosthetic rehabilitation and include
contributions from a large and diverse sample whose characteristics reflect those of the UK limb loss
population [38—40]. To our knowledge, no other study has explored this aspect of prosthetic
rehabilitation with people with limb loss, especially considering their experience of both
performance-based outcome measures and PROMs. Although considerable qualitative literature has
been published in other healthcare settings exploring the patient’s perspective of using PROMs,
there is a paucity of evidence available exploring the experiences of patients taking part in
performance-based outcome measurement, which is highlighted in a critical review of performance-
based outcome measures in occupational therapy [41]. This lack of exploration brings into question
how patient-centred and meaningful performance-based outcome measures are [41]. Although we
did not ask patients to distinguish between different types of outcome measurement within this
study, it is hoped that this paper may provide insights that could begin to address this gap in the
literature. However, future research is required to fully understand patient experiences of using
performance-based outcome measures during prosthetic rehabilitation, and wider rehabilitation

settings.

The first theme presented in this study highlights the impact outcome measurement can have on
patients and describes how participation in the process affected them. Most participants described
their experience of outcome measurement using PROMs and performance-based measures in a
positive way, discussing how seeing their improvement validated their recovery and highlighted
progress that was hard to see or remember. Positive experiences were also described in several
systematic reviews exploring patient experiences with PROMs, where patients described outcome
measurement leading to a sense of empowerment through self-reflection [22], or helping to
reinforce positive changes when symptoms were on track or progress had been made [23]. Our
participants also talked about how outcome measurement could be motivational and was useful for
goal setting. Using outcome measurement to facilitate goal setting has been described in a study
using PROMS in pain management services. Both clinicians and patients found using outcome

information in this way useful, resulting in more individualised care plans [41-43].
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Despite many positive experiences, some participants in this analysis also described negative
responses to outcome measurement, particularly related to experiences of taking partin
performance-based measurement. When scores didn’t improve, some participants described feeling
like they had failed a test or were not progressing. Mixed responses to outcome measurement have
been reported in research using the Multiple Sclerosis Symptom and Impact Diary (MSSID), where
participants reported both positive impacts of seeing symptoms improve, and feelings of depression
if symptoms worsened [43]. A systematic review by Soldstad et al. [42] highlighted the negative
impact of outcome measurement for people with mental health conditions and suggested that in this
population it could be completed with clinicians for emotional support, as well as practical help.
Greenhalgh [43] highlighted the need to explain the possible positive and negative impacts of
outcome measurement to patients and ensure processes are in place to allow patients to cease
participation if they need to. The varied emotional responses described in our analysis may suggest
that patient-centred approaches to outcome measurement in prosthetic rehabilitation need to be
individualised and supportive, especially in light of the well-documented struggles with psychosocial
adjustment in this population [44]. Future approaches to outcome measurement should consider
the individual patient’s coping strategies and adjustment process, and could include support and

options to opt out, where required.

A further concern highlighted by participants in this study, and described in the second theme, was
whether outcome measurement captures an accurate picture of recovery. For Performance-based
measures, accuracy concerns focused on the testing environment, as flat hospital/clinic floors were
not thought to represent the wider environment that patients with limb loss need to navigate. For
PROMs, participants questioned how honestly measures would be completed, especially when
people were concerned about how outcome information may affect the financial support they were
receiving via the UK benefits system. Participants talked about not being able to show the best of

what they can do during outcome measurement over fears that their benefits may be reduced.

This tension has been described previously in the limb loss and wider disability literature [45,46].
Wadey and Day [46] reported prosthetic user’s need to present ‘their worst day’ during the benefits
application process in order to receive the ongoing financial help needed. These concerns seem to be
underpinned by a natural variation in outcome experienced by people recovering from lower limb
amputation with a prosthetic limb, which was highlighted by our participants. This variation,
described in other studies with limb wearers as ‘good and bad’ days [47], was identified as an
accuracy concern, as the response or performance captured during outcome measurement may be
affected by the type of day a person was having. This has been reported previously with

musculoskeletal patients in primary care worrying about what type of day they were having when
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completing PROMs, and whether it would give their clinicians a ‘representative picture’[22].
Measuring outcome at a single point in time does not acknowledge the variation in ability that
people may experience as part of recovery, as well as during lifelong prosthetic use [47]. The findings
from this analysis may indicate that patient-centred approaches to outcome measurement lie in
capturing this ‘natural’ variability, which may reflect the true nature of recovery as an outcome

range. Thus, offering a more complete and meaningful picture.

The third theme described in this study focused on patients’ perception of who outcome
measurement is undertaken for, highlighting that some participants perceived it as a process that
does not generate information that is useful for them. They describe a lack of ownership or
involvement in the wider outcome measurement process, which in their view appears to focus on
providing information for clinical teams and funders. This view of measuring outcome has also been
reported in the mental health literature, with routine outcome measurement in psychological
services described by patients as a bureaucratic exercise only for the benefit of service providers

[42], or only used for research applications rather than patient-centred reasons [22].

Interestingly, this contrasts with the positive experiences described in the first theme which reflect
the many ways outcome measurement could be of value to patients. This suggests a possible gap in
how outcome measures are routinely used in clinical practice, i.e., whether results are discussed with
patients, or how they are used to inform and direct prosthetic rehabilitation. Systematic reviews
evaluating patient experience with PROMs report that patients identify value in outcome
measurement when the information generated is actually used as part of their care, i.e., to improve
communication between patients and clinicians, facilitate clinical assessment, for diagnosis and
monitoring of problems, and to support shared decision making [22,23]. Shared decision making has
recently been advocated for in the limb loss population with the publication of clinical decision-

making tools for partial foot verses transtibial amputation [48].

Despite numerous recommendations from prosthetic rehabilitation specialist interest groups about
which outcome measurement tools to use [10-13], very little information is available about how they
should be used in clinical practice, i.e., how outcome data can be integrated with patient care and
what patient-centred approaches look like. Further work is required in the field of prosthetic
rehabilitation to understand how outcome measurement could be used by both patients and
clinicians to add value to clinical care, as well as to understand the impact it may have on prosthetic

rehabilitation outcomes and lifelong prosthetic management.

The final consideration raised by these participants was whether outcome measurement in clinical

settings is capturing what is meaningful to patients. Participants discussed that some of the PROMs
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they had used were too hard for them to complete, or included elements that were not relevant to
their lives or their recovery. Many studies have reported similar frustrations from patients using
PROMs, who had difficulty answering questions which were not relevant, were unclear or not specific
enough [49-52]. In terms of the outcome domains being measured, some participants in this study
felt the measures they experienced did capture the concepts which were important to their recovery.
Whereas others felt measurement was too focused on physical recovery and did not evaluate
important domains such as lifestyle or psychological response to limb loss, perhaps suggesting the
need for a more holistic approach. Previous outcome measurement research has indicated that a
holistic approach made patients feel that clinicians cared about them as a whole person rather than
just their medical condition [23], and that outcome domains of importance following lower limb
prosthetic rehabilitation extend far beyond physical capabilities, such as walking, and may need a

holistic multi-domain approach [24].

The contrasting views described here regarding what was measured in the experience of different
participants may be due to variability in which outcome measures are used across UK prosthetic
rehabilitation settings, or variation in use by different professionals within the MDT. Within
prosthetic rehabilitation there is currently a lack of consensus over which outcome measures to use
following lower limb prosthetic rehabilitation [53,54]. A recent narrative review of outcome
measurement in prosthetic clinical practice suggested this may be due to a lack of understanding,
and subsequently consensus, about which outcome domains are most important to measure,
especially according to prosthetic users themselves [19]. However due to the significant variation in
the extent of recovery experienced following lower limb amputation [55], which can range from
using a prosthetic limb for transfers only to returning to high impact sporting activities, it may be
hard to find or develop measures which are appropriate for all patients. This may indicate the need
for individualised outcome measurement tools which allow patients to identify the activities most
important to them, or to select and weight issues that are of most importance, especially in
situations where what is of most concern may vary [22], as may be the case following prosthetic

rehabilitation.

4.2.7.1 Limitations

This analysis was part of a larger qualitative study which first asked questions about what the
participants felt were outcome domains of importance following lower limb prosthetic rehabilitation.
Limitations to the full study design are described further in the first analysis publication [24].
Regarding this analysis, it should be considered that prior discussions about outcome domains of

importance may have influenced answers to questions about the participants experience of taking
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part in outcome measurement. For example, this may have influenced the theme of “are prosthetic

services measuring what is meaningful.

When talking to the participants about their experiences of outcome measurement, we did not ask
them to differentiate between their experiences with PROMs or performance-based measures. It is
therefore possible that the findings may have been different if the study focused on one
measurement type or the other. However, this mix of approaches reflects current UK practice. Future
work could explore the differences in patient experience with different types of measure, especially
performance-based measures considering the dearth of studies exploring perspectives of this

approach across all healthcare settings.

During the interviews and focus groups we used several examples of outcome measures, as
suggested by our PPIE group, to help stimulate discussion around the outcome measurement
process. It is possible that the examples we used could have influenced the findings as participants
may have focused on these examples rather than others measures with which they may have had
experience. However, the measures we included were recommended for use in UK practice service
specifications and policy [14,15], as well as professional guidance [10-13]. We also included
participants from four different UK prosthetic centres, which may have all exposed participants to a

variety of different tools used within the recommendations, or others that were not included.

It should also be considered that nine of the participants chose to take part over the telephone,
which meant they would not have seen the outcome measure examples. In these cases, the
researcher verbally described the measures to the participants, however this may have affected the

recall of their experiences, their engagement in the discussion and the depth of their responses.

The findings from this study offer a useful insight into experiences of outcome measurement from
the perspective of lower limb prosthetic users. As this is the first study to consider the patient’s
experience of this aspect of prosthetic rehabilitation, these findings could initiate a conversation
about patient-centred approaches to outcome measurement in clinical settings that may not have
been considered before. However, future research is needed to broaden our understanding of this
phenomenon, for example understanding the experience of outcome measurement with different
health care professionals, or when used in different ways i.e., to evaluate the impact of a specific
intervention, or when used routinely to monitor progress over time. Furthermore, this study only
included participants within five years of amputation due to inclusion criteria set for the larger study,
and therefore may not represent the views of more established patients. Future research with these

groups could provide additional insights. Alongside in-depth qualitative approaches, as used here,
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quantitative approaches may be useful to establish the extent to which the experiences of outcome

measurement described in this analysis, are shared by the wider population.

4.2.8 Conclusion

Taking part in outcome measurement may provide clinicians, service providers and funders with
useful information. However, adopting a patient-centred approach could make the process more
meaningful and therefore beneficial for patients themselves. Harnessing the positive impacts of
measuring outcome, reported in this study, could be used for motivation, to support adjustment and
recovery, improve communication and support shared decision-making. As well as a patient-centred
approach it appears a holistic approach may help to capture outcome information that is meaningful
to patients. Considering the variable nature of outcome following prosthetic rehabilitation may also
help capture the range of recovery experienced following limb loss more accurately. Despite this
initial insight into clinical outcome measurement from the patients’ perspective, further work is

required to understand how it could be useful to this population.

In addition, the potential for negative responses to outcome measurement should not be
overlooked. Clinicians may need to consider their patient’s psychological wellbeing when using
outcome measures, perhaps more so with performance-based measures. Patients may need support
to undertake the process and should have options to stop if required. Further research is needed to
provide greater understanding of the patients experience with different types of outcome

measurement.
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Chapter 5 Paper 4 - Development of the ECLIPSE model of
meaningful outcome domains following lower limb
amputation and prosthetic rehabilitation, through

systematic review and best fit framework synthesis.

5.1 Introduction to paper 4

This chapter introduces the last of four papers which make up this thesis. Paper four builds on the
research described in paper two by further exploring outcome domains of importance following
prosthetic rehabilitation and developing the early conceptual model. Paper two used an experiential
qualitative approach to inform the development of an initial model of meaningful outcome domains
following lower limb prosthetic rehabilitation. Paper four built on this by exploring the phenomenon
as described in the qualitative evidence base and used these findings to produce a rigorously
developed second iteration of the conceptual model. Paper four addresses the aims of the PhD by
seeking to further understand the patient perspective of outcome measurement (Objective 2) and
develop a conceptual model describing meaningful recovery following prosthetic rehabilitation and
outcome domains of importance to measure in clinical settings (Objective 3). This work was

undertaken as part of phase C, as described in Figure 5.1

The model has been named the ECLIPSE model; mEaningful outCome domains of Lower lImb
ProSthetic rEhabilitation. Using an acronym to shorten the title of the model and generate a single
word for its name was undertaken to help raise awareness of the research within the field and make
the model memorable and accessible for use in clinical settings. Many acronyms are used in
healthcare settings, often without meaning, to shorten complex terms and enable clinical discussion,
such as the PPAM aid (Pneumatic Post Amputation Mobility aid). However, care will need to be taken
when sharing findings with patient populations. Appropriate lay explanations should be developed

and included to enable patients to engage with and use the model.
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PHASE A PHASE B PHASE C

State of outcome Outcome domains of Outcome domains of
measurement from a importance: The importance: Qualitative
clinical practice patients perspective systematic review
perspective

Development of a

conceptual model of
meaningful recovery
following lower limb
prosthetic rehabilitation

The ECLIPSE model

Patient experience of
outcome measurement
during clinical practice

>

/

Figure 5.1 Phase C and paper four in the context of the complete thesis

This chapter includes an initial summary of paper four, in the form of an extended abstract, followed

by the main manuscript, including all figures and references

5.1.1 Summary of paper

As highlighted in the previous papers that make up this thesis, little is known in prosthetic
rehabilitation about which outcome domains characterise a meaningful recovery and should
therefore be measured. The narrative review presented as paper one suggested this has contributed
to an absence of consensus around which outcome measures to use in clinical settings (Ostler, Scott,
et al., 2022). The review also proposed than an absence of consensus could underpin reports of
clinicians struggling to identify value in outcome measurement (Ostler, Scott, et al., 2022). To
address this gap, previous qualitative work undertaken in paper two of this PhD began to develop a
conceptual model of outcome domains meaningful to patients (Ostler, Donovan-Hall, et al., 2022).
However, it only included the views of 37 people, all of whom were living in England. Paper four
sought to build on this work and deepen our understanding of this phenomenon. In order to do this
a qualitative synthesis was chosen to make use of the growing body of qualitative research exploring
lower limb loss. This step allowed a diverse range of experiences described in a variety of studies
undertaken with different patient groups, in different settings, to be considered and incorporated.
Therefore, paper four comprises a qualitative synthesis which aims to explore views and experiences
of outcome domains of importance to patients as captured in the limb loss literature and use these

experiences to further develop the conceptual model.
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5.1.1.1 Method

A systematic search strategy was conducted to comprehensively identify all available studies which
could contribute to the synthesis. The bibliographic data bases CINAHL, Psychinfo and Web of
Science were searched from 2011 to early 2023 in order to focus on current rehabilitation services
and advances in prosthetic technology. Studies with a qualitative design focusing on views and
experiences of lower limb prosthetic users were eligible for inclusion. Title and abstracts, followed by
full texts, were screened by independent reviewers. Quality was assessed using the CASP (Critical
Appraisal Skills Programme) tool, but no papers were excluded based on quality to ensure all possible
outcomes of importance were considered. ‘Best Fit’ framework synthesis was used to synthesis the
evidence and develop the conceptual model. This approach is based on framework synthesis but
uses a pre-existing conceptual model, i.e., the model developed in paper two, to inform the
development of an “a priori’ framework (Carroll et al., 2013). Evidence from the included studies is
coded against the themes from the ‘a priori’ framework and data which does not easily fit within the
framework is analysed separately using thematic analysis. This dual approach allows new concepts to
arise inductively from the data, and the conceptual model to be reviewed, developed, altered, or

enhanced in light of both analyses (Carroll, Booth and Cooper, 2011).

5.1.1.2 Results

Searches identified 2709 records, which following removal of duplicates and screening of titles and
abstracts, produced 101 potentially relevant articles. Following full text review, 40 studies from 15
countries, describing the experiences of 539 participants were included. Data from the studies
supported the pre-existing conceptual model but led to expansion and re-specification of four of the

five domains (1,2,3 and 5) through renaming and addition of subthemes.

The newly named ECLIPSE model describes meaningful outcome domains as:

1) Being able to participate in my important activities and roles
- Walking again
- Undertaking activities in my home
- Undertaking activities in my community
- Fulfilling my roles.
2) Being able to participate in the way | want to
- Independently
- Easily and well

- Without falling over
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- With as little equipment as possible.
3) My prosthesis works for me

- It is comfortable

- Easy to use

- Enables me to participate.
4) If | am in pain, | am able to manage it

5) I am able to accept my new normal
- Feeling a sense of normality
- Adapting and accepting my limitations
- Accepting my appearance
- Sense of achievement

- Lifelong health and wellbeing

The views from only a small number of participants from low- and middle-income countries were
included in the synthesis, therefore it is unclear if the ECLIPSE model describes outcome domains of

importance in these settings.

5.1.1.3 Conclusions

This synthesis provides a rigorous foundation for understanding outcome domains of importance
following lower limb prosthetic rehabilitation. Our focus on the patient’s perspective ensures that
the ECLIPSE model describes a meaningful recovery in the lives of those with limb loss, especially in
high income settings. The ECLIPSE model is an accessible representation of recovery and could be
used by clinicians to shape and direct the focus of rehabilitation programmes and inform goal setting,
as well as direct the evaluation of impact through the selection of appropriate outcome measures.
The interconnected nature of outcome domains of importance also highlights the need for a holistic

approach to outcome measurement, capturing success in all aspects of the patient’s life.

5.1.2 Publication details

This paper has been published in the PLOS One scientific journal in July 2024 and is available in its
published format in appendix |. This journal was selected as it is open access and has a cross
disciplinary readership. As this paper describes the final model, we felt it was important to target a
wide readership that could benefit both from the findings and the methods used to develop the

model. It was also considered that a different perspective on the peer review process could further
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strengthen the paper. The findings from paper four were also presented via a platform presentation

at the 2023 BACPAR conference in Dublin.

The referencing style of PLOS one is the Vancouver style. Referencing has been presented in this
format with an accompanying reference list in the paper four manuscript. The manuscript is

presented in the following section.

123



Chapter 5

5.2 Paper 4 manuscript

5.2.1 Title:

Development of the ECLIPSE model of meaningful outcome domains following lower limb
amputation and prosthetic rehabilitation, through systematic review and best fit framework

synthesis.

5.2.2 Authors:

Chantel Ostler — MSc, Consultant Clinical Academic, Portsmouth Hospitals University Trust and

University of Southampton, Portsmouth, UK
Dr Margaret Donovan-Hall — PhD, Associate Professor, University of Southampton, Southampton, UK
Professor Alex Dickinson — PhD, University of Southampton, Southampton, UK

Professor Cheryl Metcalf - PhD, University of Southampton, Southampton, UK

5.2.3 Background

Outcome measurement is increasingly important in clinical practice, assisting clinicians to understand
the impact of their interventions and the effectiveness of the services they provide [1]. The term
outcome measurement can be better understood by breaking it down into i) the outcome domain
being measured and ii) the measurement tool. An outcome domain can be defined as an element of
health (i.e., pain, physical function, emotional wellbeing) that is changed by a particular intervention
[2]. A measurement tool can be defined as a standardised instrument used in research and clinical

practice to capture and evaluate change [3].

Despite its potential value, outcome measurement is still not routinely used in clinical practice [4].
Within prosthetic rehabilitation several clinical interest groups, such as the British Association of
Physiotherapists in Limb Absence Rehabilitation (BACPAR) and the International Society of
Prosthetics and Orthotics (ISPO), have attempted to increase health care professional engagement by
publishing recommended outcome measures for use in clinical settings [5-8]. However, numerous
outcome measures are included in the recommendations, with different measures proposed by
different professional groups. The recommendations also include many outcome measures capturing
the same outcome domain (i.e., mobility via measures such as the Six Minute Walk test, Timed Up

and Go, or the Amputee Mobility Predictor). A recent narrative review highlighted the absence of
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outcome measure consensus in the field of prosthetic rehabilitation and suggested it may be driven
by a lack of understanding around which outcome domains characterise a meaningful recovery

following prosthetic rehabilitation, and should therefore be measured [9].

Gaining consensus regarding outcome domains of importance is crucial to allow effective comparison
of research findings and clinical data. Consensus is advocated for by organisations such as Core
Outcome Measurement in Effectiveness Trials (COMET) [10], and the International Consortium of
Health Outcome Measurement (ICHOM) [11], who recommend domain consensus in research and
clinical settings, respectively. Both groups promote a multistakeholder approach, including patients,
to ensure domains are relevant to those for whom health and rehabilitation interventions have the
most impact. However, a recent review of patient participation in core outcome set development
questioned how patient-centred the process is [12]. The review found health care professionals
tended to dominate prioritisation exercises, and few studies employed qualitative methods that may

give patients more opportunity to contribute in a meaningful way [12].

Within prosthetic rehabilitation several authors have begun to explore which outcome domains are
important to people who use a prosthetic limb, using qualitative approaches. McDonald et al. and
Shaffalitsky et al. [13,14] both explored outcome domains of importance following the prescription
of a prosthesis, focusing on the impact of componentry rather than the wider, holistic impacts of
prosthetic rehabilitation recommended by professional groups [5,15]. These authors identified
domains of importance such as balance, independence and adjustment, and interestingly highlighted
differences in what patients and clinicians thought was most important [14]. Another small body of
work attempted to develop an International Classification of Functioning (ICF) core set which could
be used to inform which outcome domains to measure [16-19]. However, the authors identified
several important concepts which could not be matched to the ICF and were therefore not included,
such as socket comfort and feelings of acceptance following amputation. Moreover, the deductive

approach recommended for ICF core set development may have diminished the voice of the patient.

This current study follows on from our large English qualitative study [20], which began to address
the knowledge gap regarding outcome domains of importance following prosthetic rehabilitation.
The study included a heterogenous sample of 37 lower limb prosthetic users and identified five key
outcome domains of importance from the patient’s perspective, which were presented as a
conceptual model to inform both outcome measure selection and rehabilitation priorities (Figure
5.2). The study included a wide range of views and experiences but was limited by only involving

individuals from England. Both convenience and purposive sampling were used to generate a diverse
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study population, however participants were identified by clinicians which may have led to a bias

towards patients who had a positive experience of rehabilitation, or a more successful outcome.

| am able to

participate
in my important

activities
Qo

v]

SUCCESSFUL
OUTCOME

My prosthesis
is comfortable
and easy to use

| can accept my new
normal

Figure 5.2 The Author’s previously developed conceptual model of outcome domains of

importance following lower limb prosthetic rehabilitation.

Due to the limitations of a single qualitative study, further research is required to understand
outcome domains of importance following prosthetic rehabilitation and continue developing the
conceptual model considering the views and experiences of a larger population in different settings.
Therefore, the aim of this article is twofold. Firstly, the study aims to use a systematic approach to
search and synthesise published qualitative research, to explore outcome domains of importance
following rehabilitation from the prosthetic user’s perspective, as captured in the current evidence
base. Second, the study extends the authors’ empirical qualitative research described above [20] that
underpinned the first stage of the conceptual model development, to generate a second iteration of

the model informed by the wider experiences described in the limb loss literature.
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5.2.4 Materials and methods

5.24.1 Research design

A systematic review of the literature and ‘Best fit’ framework synthesis were undertaken to address
the research aims. A comprehensive systematic approach was adopted to identify relevant
publications, ensuring findings are based on a foundation of rigor and resonate with the prosthetic
community which has been described as having a culture of quantitative enquiry [21]. "Best fit’
framework synthesis was used to analyse data and further develop the authors conceptual model of

meaningful outcome domains in light of experiences described in the qualitative evidence base.

This approach was underpinned by a critical realist world view which looks to access the knowable
world [22], in this case the perceptions of important outcome domains following lower limb
amputation through the lens of prosthetic users. The conduct and reporting of this review adhere to
the ENTREQ guidelines (Enhancing transparency in reporting the synthesis of qualitative research)

[23].

5.24.1.1 Search strategy

As recommended for aggregative approaches, such as ‘best fit’ framework synthesis, a systematic
search strategy was undertaken to comprehensively identify all available studies and ensure that all

possible data which may contribute to the synthesis were available [24-26].

The SPIDER framework[27], adapted from the PICO framework for qualitative systematic reviews,

was used to define the search terms (Table 5.1).

Table 5.1 Use of the SPIDER framework to define the search terms for the qualitative synthesis

S Sample Adults with lower limb loss

Pl Phenomenon |Use of a prosthesis following lower limb amputation

of Interest
D Design Any qualitative approach
E Evaluation views and experiences

R Research type |Qualitative

Following several scoping searches, the bibliographic databases CINAHL, Psychinfo and Web of
Science were searched for relevant studies. These databases are recommended for use in qualitative
syntheses as they have complete indexing for qualitative studies [24,28]. The search was limited to

English language articles, published in peer reviewed journals. The Trip database was then searched
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to identify grey literature sources. Searches were limited to articles published in the last ten years
between January 2011 and January 2023, to focus on current rehabilitation services and advances in
prosthetic technology, and any shifts in societal acceptance of disability. The search strategy is

described in Table 5.2.

Table 5.2  Search strategy used for qualitative systematic review

Database Syntax

CINAHL ((Amput® OR prosthe* OR “limb loss” OR “artificial limb*”) OR (MH "Amputation"
OR MH "Above-Knee Amputation" OR MH "Amputation Stumps" OR MH "Below-
Knee Amputation" OR MH "Disarticulation" OR MH "Hemipelvectomy") OR

(MH "Prosthesis Design" OR MH "Limb Prosthesis")) AND ((“lower limb*” OR leg*)
OR (MH "Lower Extremity" OR MH "Ankle" OR MH "Hip" OR MH "Knee" OR MH
"Leg" OR MH "Thigh") OR (MH "Leg")) AND ((Qualitative OR experience* OR
interview* OR “grounded theor*” OR phenomenolog* OR “focus group*” OR
narrative OR “thematic analysis” OR “Action research” OR ethnograph*) OR

(MH "Qualitative Studies" OR MH "Action Research" OR MH "Ethnographic
Research" OR MH "Ethnological Research" OR MH "Ethnonursing Research" OR
MH "Grounded Theory" OR MH "Naturalistic Inquiry" OR MH "Phenomenological
Research") OR (MH "Life Experiences" OR MH "Work Experiences") OR

(MH "Semi-Structured Interview" OR MH "Interview Guides" OR MH
"Unstructured Interview" OR MH "Unstructured Interview Guides" OR MH
"“Structured Interview" OR MH "Structured Interview Guides" OR MH "Interviews")
OR (MH “Focus groups”) OR (MH “Narrative medicine”) OR (MH “Thematic
analysis”))

Psychinfo ((Amput* OR prosthe* OR “limb loss” OR “artificial limb*”) OR (DE

"Amputation" OR DE "Prostheses" OR DE "Phantom Limbs")) AND ((“lower limb*”
OR leg*) OR DE "Thigh" OR DE "Ankle" OR DE "Knee")) AND ((Qualitative OR
experience* OR interview* OR “grounded theor*” OR phenomenolog* OR “focus
group*” OR narrative OR “thematic analysis” OR “Action research” OR
ethnograph*) OR (DE "Focus Group Interview" OR DE "Focus Group" OR DE
"Grounded Theory" OR DE "Interpretative Phenomenological Analysis" OR DE
"Narrative Analysis" OR DE "Semi-Structured Interview" OR DE "Thematic
Analysis" OR DE "Phenomenology") OR (DE "Experiences (Events)" OR DE "Life
Changes") OR (DE "Action Research") OR (DE "Ethnography"))

Web of (Amput* OR prosthe* OR “limb loss” OR “artificial limb*”) AND (“lower limb*” OR
Science leg*) AND (Qualitative OR experience* OR interview* OR “grounded theor*” OR
phenomenolog™ OR “focus group*” OR narrative OR “thematic analysis” OR
“Action research” OR ethnograph*)

Trip Amputation AND Prosthesis AND qualitative
database
(Grey
literature)
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5.24.1.2 Screening process

Two reviewers (CO and AD) undertook title and abstract screening using Rayyan, a web application
for systematic reviews (Rayyan Systems Inc.). Following the removal of duplicates, CO screened all
articles with AD screening a random sample of 13% of abstracts. Agreement between reviewers was
99.6% with a single paper requiring discussion before it was excluded. CO then undertook full text
screening using the inclusion and exclusion criteria (Table 5.3). Studies including mixed populations,
i.e., prosthetic, and non-prosthetic users, were only included if data specific to the population of
interest was presented independently in the analysis to ensure the outcome domains of importance
were relevant to lower limb prosthetic users. Undecided papers were reviewed by AD and MDH and

agreed upon following discussion.

Table 5.3 Inclusion and exclusion criteria used for screening of articles

Inclusion Criteria

Adult populations 18yrs and older

Included participants with a major lower limb amputation (At level of ankle and above)

Included prosthetic limb users

Use of qualitative study design (i.e., interviews, focus groups, grounded theory etc.)

Studies exploring views and experiences of life with a prosthetic limb

Presenting first person accounts

Exclusion Criteria

Included participants with upper limb or minor lower limb amputations (i.e., toes or partial foot)
or studies which combined these populations with major lower limb amputations

Included those not using a prosthetic limb or studies which combine these populations with limb
wearers

Studies only exploring prosthetic service provision

5.24.1.3 Critical appraisal

Critical appraisal within a qualitative synthesis is controversial [28]. Researchers dispute whether or
not to undertake it, how to do it, whether to exclude studies as a result of it, and finally how to
integrate critical appraisal findings into the main body of the synthesis [24,29]. Despite these
questions there is a growing trend towards including critical appraisal within a qualitative synthesis,

and it is recommended as part of the ‘best fit’ framework synthesis approach [25,26].

The critical appraisal process was used to give context to the findings presented in the synthesis, and
comment on the quality of the overall sample [25,26]. The CASP tool [30] was used to undertake

critical appraisal. Initially 10% of the papers were appraised by two reviewers (CO and MDH) to set
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quality expectations within each CASP question and compare and agree on the appraisal approach.
CO then continued to appraise the remaining papers seeking advice and agreement from MDH
where required. To summarise the findings, each quality appraisal response from the CASP tool was
allocated a score from 1-3 (1=yes, 2=can’t tell and 3=no). No studies were excluded due to perceived
poor quality, to ensure all possible outcomes of importance were considered at this stage, and

instead they were ranked in terms of quality.

5.24.1.4 Data extraction

Data extraction was undertaken by CO in two stages. Firstly, study-related data were extracted
including the aim, design, sample size, recruitment setting, data collection method and geographical
location, as well as details about the included population such as time since amputation, cause of
amputation, sex, level of amputation and age range. Data were extracted to describe the studies and

the characteristics of the study samples.

The second phase of data extraction addressed the qualitative findings of the included studies. Data
were considered as that which were presented in the results or findings sections of the papers, and
included both verbatim quotations and interpretations made by the study authors which were clearly
supported by the study’s data [29]. Data were imported into NVIVO software (QSR International,

Melbourne, Australia) for analysis.

5.2.4.1.5 Stages of analysis

Stage 1. Framework development

‘Best fit’ framework synthesis [25] uses an ‘a priori’ framework based on an existing conceptual
model to synthesise study data and examine and develop new iterations of the model based on
findings from the wider literature. An initial conceptual model of outcome domains of importance
was developed by these authors using a primary qualitative approach to explore the lived experience
of prosthetic users and is published elsewhere [20]. This work involved interviews and focus groups
with thirty-seven lower limb prosthetic users from four English prosthetic centres. Data were
analysed using reflexive thematic analysis to develop five themes, with ten associated subthemes,
which describe outcome domains of importance from the patient’s perspective. The five themes
were visualised into an initial conceptual model (Figure 5.2). This first stage model acted as the pre-
existing conceptual model underpinning the ‘a priori’ framework, and for clarity will now be referred

to as the pre-existing model.
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An ‘a priori’ framework was developed (Table 5.4) by deconstructing the pre-existing model into its
comprising themes and subthemes. This created an in-depth framework grounded in the findings
from the authors previous qualitative study [20]. The themes, referred to in the framework as
domains were described using first person statements to ensure that the voice of the prosthetic user
was not lost during the synthesis process. Each framework domain was also accompanied by an in-

depth description to aid consistency of coding [25,26].
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Table 5.4

Domains from the pre-existing conceptual model, including detailed definitions, which

make up the ‘a priori’ coding framework

Framework domain

Definition

Domain 1 - | am able to participate in my important activities

1.1 Walking again

Walking is the first step in the recovery process
and is important in feeling normal again

1.2 Important activities at home

Being able to do household tasks again, in a
standing position, and get out of the house, even
if only into the garden

1.3 Important activities in my
community

Being able to undertake whatever activities are
important to me, and having the mobility skills
i.e., on uneven ground and slopes, to be able to
do so

Domain 2 - | can participate in my important activ

ities in the way | want to

2.1 Doing my activities
independently

Being able to do important activities
independently without having to rely on anyone
else

2.2 Doing my activities easily

Mastering my important activities so | don't have
to think about what I'm doing, and | feel
confident doing them.

2.3 Doing my activities without
falling over

I can do my important activities without falling
over, or fear that | will fall, and | can get up on
my own if | do fall.

2.4 Doing my activities with as little
equipment as possible

I only use equipment that | really need to allow
me to do my important activities. Less equipment
makes me feel more normal

Domain 3 - My prosthesis is comfortable and
easy to use

My prosthesis is comfortable to wear for as long
as | need, and for the different activities | want to
do. It does not damage my skin or make me too
sweaty. My prosthesis is easy to get on and off
and not too burdensome to use throughout the
day as the fit changes

Domain 4 - If | have pain, | am able to manage it

If I have pain, | can manage it in a way that
enables me to accept and live with it.

Domain 5 - | am able to accept my new normal

5.1 Chasing normality

| feel | am back to normal and the person | was
before the amputation

5.2 Adjusting to limb loss

Adjusting is hard but my family and | have
adjusted to the amputation and are able to
accept what | can do now and how I now look

5.3 Sense of achievement

I have achieved my goals and feel proud of
myself. | will continue to set goals in the future.
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Stage 2: Analysis

Data describing the included studies and their samples were analysed using descriptive statistics to

give context about the qualitative approaches taken and the overall review population.

Data synthesis from the ‘findings’ sections of the included articles was undertaken in two steps. Step
one involved open line by line coding of the data, codes were then mapped onto the domains and

subthemes described in the ‘a priori’ framework (Table 5.4).

Codes that did not fit easily into the framework were collated separately in NVIVO and analysed in a
second step, independent of the framework synthesis, using thematic analysis as described by Braun
and Clarke [31-33]. This dual approach using inductive thematic analysis in addition to the more
deductive framework synthesis (Table 5.5) allowed previously unidentified concepts related to

outcome domains of importance to arise from the data.

Table 5.5 Description of ‘Best fit’ framework synthesis and accompanying thematic analysis.

Phase Description of process
(1) Familiarisation The results sections of the included studies were read and reread to
with the data increase familiarity with the data (CO).
(2) Coding Open, line by line coding of the data was performed separately by the lead

author (CO). Extracts of text were coded in as many ways as needed. A
reflective journal was completed throughout the analysis process to
encourage awareness of the researcher’s own views and assumptions (CO).

(3) Coding into the Codes were reviewed and mapped onto the domains and subthemes
framework described in the ‘a priori’ framework by two researchers (CO and MDH).
Data which did not map easily into the framework were collated separately.

(4) Reviewing left For codes not easily represented by domains set out in the framework a

over codes thematic analysis was undertaken. Left over codes and coded data were
examined (CO and MDH), similarities and overlap were identified between
codes and potential patterns relevant to the research question were
created (CO and MDH)

(5) Generating and A visual map of initial themes not represented in the framework was
developing new |created and compared (CO and MDH). All results sections were re-read and
themes the fit of initial themes reviewed in relation to the full data set, coded data

and the framework (CO). This process was then repeated by members of

the research team (MDH).

(6) Refining, defining | The full set of concepts from both the framework and the additional
and naming new |thematic analysis were then reviewed and refined. Themes were collapsed
themes or expanded in order to present coherent patterns within the data (CO).
The research team reviewed newly developed concepts and subthemes to
ensure they captured important new meaning in relation to the research
question, and to assist reflection on researcher assumptions (CO, MDH, AD,
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Phase Description of process

CM). A person-centred approach was taken to naming new domains and
subthemes in order to capture the voice of participants (CO).

Stage 3: Conceptual model development

The findings from the framework synthesis were reviewed by the research team to understand
where the review data supported pre-existing domains and where they did not. Newly identified
themes were reviewed against the pre-existing conceptual model and through discussion and

reflection, were added or used to refine the model until consensus was reached on a second

iteration.
5.2.5 Results
5.2.5.1 Summary of included studies

Searches identified 2709 records, which were filtered down to 101 potentially relevant articles
following removal of duplicates and screening of titles and abstracts. Thirty-nine of these studies met

the inclusion criteria, with an additional study identified via citation chaining (Figure 5.3).
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Identification of studies via databases and registers

Records identified from: Records removed before
c Databases (n =2709) screening:
-% e CINAHL (n = 344) Duplicate records removed
o e Web of Science (n=351)
& —>
= (n=1200) Records marked as ineligible
& e Psychinfo (n=1095) by automation tools (n = 0)
= e  Tric database of grey Records removed for other
literature (n=70) reasons (n = 0)
_ \ 4
Records screened Records excluded
—>
(n =2358) (n =2257)
\ 4
Reports sought for retrieval Reports not retrieved
= (n=101) (n=0)
=
[=
(]
2 v
o
(7]
Reports assessed for eligibility Reports excluded (n=62):
(n=101) e Combined different
populations (n=32)
« Not qualitative (n=14)
v  No 18! person accounts (n=2)
Reports identified through ° E.;OtO(t:o' onIy_(n=1)_3
citation chaining from eligible * Literature review (n=3)
reports (n = 1) e Not focu.sed on experience of
h— . prosthetic use (n=9)
l « Not in English (n=1)

Studies included in review
(n =40)

Figure 5.3 PRISMA diagram describing the process of identifying, screening and selecting articles

for inclusion in the qualitative synthesis

The studies identified explored the experiences of 539 participants, 193 of whom were female
(35.8%). Demographic data regarding cause of amputation were available from 31 studies
representing 444 participants (82.3%). Across all studies, the causes of amputation were trauma
(n=206, 46.4%), diabetic dysvascularity (n=130, 29.3%), cancer (n=44, 10%), infection (n=37, 8.3%)
and congenital aetiologies (n=6, 1.4%). Demographic data describing level of amputation were
available from 34 studies (n= 499, 92.6%). The levels of amputation were transtibial level (n=286,
57.3%), transfemoral (n=128, 25.7%), ankle (n=13, 2.6%), knee (n=22, 4.4%) and hip (n=6, 1.2%)
disarticulation amputations. Forty-three participants experienced bilateral limb loss (8.6%). The age
of participants ranged between 18-81 years. The study aims and sample characteristics are described

in Table 5.6.
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Table 5.6 Summary of study aim and sample characteristics from papers included in the qualitative synthesis
Study Aim Location Sample | Sample characteristics
size (n)

Abouammoh | Explore the adjustment experiences of amputees in Saudi Arabia | Saudi 8 5 females. Level: 1 symes, 3 TTA, 9 TFA, 6 bilat. Age

et al. (2021) | and their needs before and after amputation Arabia range 26-71 yrs. Time since amp 4-15 yrs

(34]

Batten et al. | Investigate barriers and enablers to community walking among Australia 14 5 females. Cause: 1 trauma, 9 diabetic dysvascular,

(2020) [35] people with lower limb amputation who have returned to live in 2 infection, 1 cancer, 1 other. Level: 13 TTA, 1 TFA, 2

a community setting bilat. Median age 58 yrs. Age range 49-62 yrs. Time

since amp 4-24 months

Bragaru et Identify personal barriers and facilitators that influence Netherlands | 26 7 females. Cause: 7 trauma, 15 diabetic dysvascular,

al. (2013) participation in sports of individuals with LLA 4 tumour. Level: 1 symes, 9 TTA, 7 KDA, 7 TFA, 2

[36] HAD, 2 bilat. Age range 21-77 yrs. Time since amp 2-
35 years.

Camacho et | Explore the lived experience of support group participants who USA 10 6 females. Cause: 2 trauma, 5 diabetic dysvascular,

al. (2021) are survivors of LLA living with PLP and understand the 1 infection, 1 tumour, 1 congenital. Level: 4 TTA, 5

[37] adaptation process postoperatively TFA, 1 HAD, 1 bilat. Age range 22-70 yrs. Time since
amp 1-53 yrs.

Christensen | Increase understanding of the military identity influence on the Denmark 6 All male. Level: 5 TTA, 1 TFA. Mean age 32 yrs. Age

et al. (2018) | organization of rehabilitation and investigate factors of range 25-46 yrs. Time since amp 2-17 yrs

[38] importance for successful rehabilitation services

Crawford et | Investigate barriers and facilitators to Physical Activity USA 9 All male. Level: all TTA. Age range 31-35 yrs. Time

al. (2016) participation for men with transtibial osteomyoplastic since amp 2-33 yrs

[39] amputation

Day et al. Explore the everyday experiences of people with an amputation UK 22 14 females. Cause: 9 Trauma, 3 diabetic dysvascular,

(2019) [40] using a good day/bad day approach 5 infection, 4 tumour, 1 congenital. Level: 18 TTA, 4
TFA, 4 bilat. Mean age 42 yrs. Age range 23-60. Time
since amp 1-27 yrs

Devan etal. | Explore the perceptions of adults with lower limb amputation New 11 3 female. Level: 8 trauma, 1 tumour, 1 congenital, 1

(2015) [41] and LBP as to the factors contributing to and affecting their LBP. Zealand other. Level: 8 TTA, 3 TFA. Age range 18-70 yrs.

Time since amp 3-54 years
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Study Aim Location Sample | Sample characteristics
size (n)
Ennion and Explore the experiences of current lower limb prosthetic usersin | South Africa | 9 1 female. Cause: 8 trauma, 1 infection. Level: 3 TTA,
Manig relation prosthetic service delivery and the value of their 6 TFA. Mean age 44 yrs. Age range 33-64 yrs. Time
(2019) [42] prosthesis in a rural setting since amp 3-34 yrs
Hafner et al. | Explore how prosthetic limb users conceptualize mobility with a USA 37 11 females. Cause: 25 trauma, 3 diabetic
(2016) [43] prosthetic limb, construct a conceptual model of prosthetic dysvascular, 11 infection, 2 tumour, 3 other. Level:
mobility meaningful to people with lower limb loss, confirm key 25TTA, 1 KDA, 11 TFA, 1 HDA, 9 bilat. Mean age
definitions, and inform development of items for the Prosthetic 50.4 yrs. Age range 22-71 yrs. Time since amp 0.5-
Limb Users Survey of Mobility (PLUS-M) 60 yrs
Hanna and Understand more about the reproductive experiences of Global 6 All female.
Donetto amputee women who are living with amputation
(2021) [44]
Hansen et Examine the process of becoming a user of a transfemoral Denmark 7 2 females. Cause: 4 trauma, 3 tumour, Level: All
al. (2018) osseointegrated prosthesis, from the beginning of rehabilitation TFA. Age range 37-70 yrs
[45] (after second stage surgery) and forward, as seen from the user’s
perspective.
Heavey 2018 | Use a case study approach for analysing space as a narrative UK 1 All Female, Cause: Diabetic dysvascular. Level: TFA.
[46] resource in stories about illness and recovery Age 60 yrs, Time since amp 50 yrs
Horne and Understand the subjective experiences with chronic amputation USA 11 5 females. Mean age 60.82 yrs
Paul (2019) pain and responses from family members, friends, and health
[47] care providers
Jarnhammer | Explore experiences of persons in Nepal using lower-limb Nepal 16 6 females. Cause: 11 trauma, 2 infection, 2 tumour,
et al. (2018) | prostheses 1 other. Level: 11 TTA, 1 KDA, 4 TFA. Mean age 38
[48] yrs. Age range 21-67 yrs. Time since amp mean 10
yrs
Jeppsen et To better understand the resilience among Veterans who USA 6 Cause: 6 trauma
al. (2019) experienced combat-related amputations.
[49]
Keeves et al. | Explore the barriers and facilitators experienced by people with Australia 9 2 females. Cause: 9 trauma. Level: 5 TTA, 4 TFA.

(2022) [50]

lower limb loss following a traumatic amputation that influence
social and community participation between 18months and 5-
years post amputation.

Median age 59 yrs. Age range 50-64. Mean time
since amp 35 months
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Study Aim Location Sample | Sample characteristics
size (n)

Kim et al. Explore lived experiences, and identify common themes as well USA 25 9 females. Cause: 14 trauma, 6 diabetic dysvascular,
(2021) [51] as vocabulary associated with fall-related events in LLP users 3 infection, 1 tumour, 1 other. Level: 2 symes, 14

TTA, 1 KDA, 9 TFA, 4 bilat. Mean age 59.6 yrs. Age

range 25-81 yrs. Time since amp 1-51 yrs
Koszalinksi Describe the meaning of the experience of persons being cared USA 12 Unknown
and Locsin for with prosthetic devices after lower limb amputation
(2015) [52]
Lee et al. explore the experience of self-managing after limb loss/limb USA 10 6 females. Cause: 4 trauma, 2 diabetic dysvascular,
(2022) [53] difference from the perspective of prosthesis users, prosthetists, 1 cancer, 3 congenital. Level: 5 TTA, 5TFA. Mean age

and physical therapists. 53.1 yrs. Mean time since amp 25.7 yrs
Lee et al. Examine the effects of the COVID-19 pandemic on physical USA 13 Not known
(2022) [54] activity levels in persons with limb loss
Lehavot et Understand the experience of female veterans with prosthetic USA 30 All female. Cause: 11 trauma, 9 diabetic dysvascular,
al. (2022) care and their prosthesis to inform direction of future research 7 infection, 3 other. Level: 14 TTA, 15 TFA, 1 bilat.
[55] and clinical practice
Mathias and | Gain an in-depth understanding of the experiences and Jamaica, 4 All female. Cause: 3 Trauma, 1 cancer. Level: All
Harcourt emotional responses of women with below-knee amputations to | Columbia TTA. Age 18-29 yrs
(2014) [56] dating and intimate relationships and USA
Mattick et explore the factors influencing motivation of lower limb Kenya 10 2 females. Cause: 7 trauma, 3 diabetic dysvascular.
al. (2022) amputees engaging with prosthesis services in Mombasa, Kenya Level: 10 TTA. Mean age 39 yrs. Age range 24-60 yrs.
[57] Time since amp 2-25 yrs.
Mayo et al. Interview persons with LEA about their mental health needs and | Canada 10 1 female. Cause: 3 trauma, 6 diabetic dysvascular, 1
(2022) [58] to gauge their attitudes towards iCBT and/or online mental infection. Level: 7 TTA, 1 TFA, 1 bilat. Mean age 55.6
health supports yrs. Age range 43-77 yrs.

McDonald et | Explore outcomes that matter to prosthesis users who have USA 5 1 female. Cause: 2 Trauma, 1 diabetic dysvascular, 2
al. (2018) experience using two different types of prosthetic feet Infection. Level: All TTA, 2 Bilat. Mean age 45.6 yrs.
[13] Age range 41-59 yrs. Time since amp 2.7-14.5 yrs
Miller et al. Describe resilience characteristics meaningful to people with TTA | USA 18 3 females. Cause: 13 diabetic. Level: TTA. Mean age

(2020) [59]

in middle age or later, who use a prosthesis

60 yrs. Mean months since amp 60 yrs
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Study Aim Location Sample | Sample characteristics
size (n)
Miller (2021) | To identify psychosocial factors with potential to influence USA 20 2 females. Cause: All diabetic dysvascular. Level: 15
[60] clinically relevant measures of physical activity, physical function, TTA, 2 TFA, 3 bilat. Mean age 63.4 yrs. Mean time
and disability in light of participants’ narratives since amp 5.5 yrs
Morgan et to evaluate an existing conceptual USA 29 6 females. Cause: 20 trauma, 2 diabetic dysvascular,
al. (2020) measurement model of mobility and identify high-level activity 2 infection, 3 cancer, 2 other. Level: 23 TTA, 6 TFA, 4
[61] item content to include in an expanded PLUS-M item bank bilat. Age range 25-74. Time since amp 0.9-49.8 yrs
Norlyk et al. | Explore the lived experience of becoming a prosthetic user as Denmark 8 2 females. Cause: 2 trauma, 5 diabetic dysvascular,
(2016) [62] seen from the perspective of persons who have lost a leg. 1 infection. Level: 9 symes, 4 TTA, 4 TFA. Age range:
33-74 yrs
Poonsiri et Explore consumer satisfaction with prosthetic sports feet and the | Netherlands | 16 6 females. Cause: 5 trauma, 2 diabetic dysvascular,
al. (2020) relative importance of different dimensions regarding prosthetic 2 infection, 5 tumour, 2 other. Level: 8 TTA, 6 KDA, 2
[63] sports feet TFA. Mean age 37.5 yrs
Roberts et Gain an indepth understanding of prosthesis use from the Canada 10 4 females. Level: 5 TTA, 1 KDA, 4 TFA. Mean age
al. (2021) perspectives of individuals with major LLAs 63.3 yrs. Age range 47-78 yrs.
[64]
Stucky et al. | Explore the lived experience of people in Bangladesh following Bangladesh | 10 3 females. Cause: 9 trauma, 1 diabetic dysvascular.
(2020) [65] LLA and prosthetic rehabilitation to understand the facilitators Level: 7 TTA, 3 TFA, 1 bilat. Mean age 34.6 yrs, Age
and barriers to their work participation range 23-63 yrs
Taylor Explore whether subjective statements, justifying a patient UK 15 All male. Cause: all trauma. Mean age 34.7 yrs. Age
(2020) [66] preference for microprocessor controlled prosthetic limbs over range 23-51 yrs
non-microprocessor controlled limbs, involves themes other than
functional improvement
Turner et al. | To understand the experiences of people with LLA during UK 10 4 females. Cause: 3 trauma, 3 diabetic dysvascular,
(2022) [67] rehabilitation with a prosthesis 1 cancer, 3 other. Level: 8 TTA, 1 TFA, 1 bilat. Mean
age 53.7 yrs. Mean time since amp 6.53 yrs
Van Twillert | to provide a better understanding Netherlands | 13 4 female. Cause: 4 trauma, 8 diabetic dysvascular, 1
et al. (2014) | of the impact of barriers and facilitators on functional other. Level: 10 TTA, 2 KDA, 1 TFA. Age range 29-73
[68] performance and participation and autonomy post-discharge yrs.
Verschuren | to explore qualitatively how persons with a lower limb Netherlands | 26 9 females. Cause: 7 trauma, 7 diabetic dysvascular,
et al. (2014) | amputation describe and experience (changes in) sexual 4 infection, 6 cancer, 2 other. Level: 15 TTA, 1 KDA,
[69] functioning and sexual wellbeing after LLA
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Study Aim Location Sample | Sample characteristics
size (n)
6 TFA, 2 HAD, 2 bilat. Mean age 47 yrs. Age Range
22-71yrs
Wadey and To provide an original and rigorous account of Leisure Time UK 22 14 females, mean age 42 yrs. mean time since amp
Day (2018) Physical Activity among people with an amputation in England 5yrs
[70]
Ward Khan To gain an in-depth understanding of women’s experience of Ireland 9 All females. Cause: 2 trauma, 5 diabetic dysvascular,
et al. (2021) | sexuality and body image following amputation of a lower limb to 1 cancer, 1 other. Level: 6 TTA, 2 TFA, 1 Pelvic. Age
[71] inform rehabilitation and clinical practice range 35-62 yrs. Time since amp 1.5-31 yrs
Young et al. | understand current and former military experiences when using Canada 6 0 females. Cause: 5 Trauma, 1 diabetic dysvascular.
(2022) [72] MPK primary and backup devices with a view to helping guide Level: 2 KDA, 4 TFA. Mean age 44.6 yrs.
decisions related to policy and potentially improve rehabilitation
services

Cause=Cause of amputation. Level = Level of amputation. TTA = Transtibial amputation, KDA = Knee Disarticulation Amputation, TFA = Transfemoral Amputation, HAD=

Hip Disarticulation Amputation. Bilat = Bilateral amputation.
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The studies were undertaken in 15 different countries (Figure 5.4), with 486 (90.2%) participants
living in high-income countries, according to the World Bank definition [73]. Eleven (2%) participants
lived in upper middle-income countries, 36 (5.7%) in lower middle-income countries and 6 were not

stated (2.1%). No participants were included from low-income countries.
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Figure 5.4 Map of the world illustrating the geographical spread of participants involved in the

included studies

5.2.5.2 Methodological quality of included studies

The quality of papers included varied considerably. Overall, there was a little consideration of the
relationship between the researcher and the participants, which was only adequately discussed in 12
of the 40 studies. Critical examination of the potential influence the researcher may have is
important to provide insight into how their assumptions may have impacted or introduced bias to

the results [74].

The other notable quality concern was recruitment of participants. Only 23 of the studies adequately
described why participants selected for the study were appropriate to answer the research question.
Many studies used convenience sampling approaches which may have led to samples with little
variation, which do not represent the characteristics of target population [34,42,69,72,48,50,52—
54,58,65,67]. CASP scores (out of 27, higher indicating poorer quality) ranged from 9-22. It is
important to note that the findings described in this paper are supported by articles scoring across

this range. The results of the critical appraisal process are summarised in Table 5.7.
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(Yes = Green(1), Can't Tell = Yellow(2), No = Red(3))

Chapter 5

Study design and critical appraisal of study quality using the CASP qualitative appraisal tool

CASP tool Section A

CASP tool Section B

Was
there a
clear
statemen
t of the
Data Collection Analysis :’:}’:5“
Author Methodology approach approach research?
Qualitative
Day et al. (2019) [40] exploratory FG Inductive TA
Descriptive
phenomenolog RLW guiding
Hansen at al. (2019) [45] y In depth Interview principles
Mathias and Harcourt (2014)
[56] IPA On-line SSI IPA
IPA and adapted
McDonald et al. (2018) [13] IPA FG GT
Morgan et al. (2020) [61] Not stated FG TA
Longitudinal FG, Obs, unstructured
Wadey and Day (2018) [70] qualitative and SSI Inductive TA
Mattick et al. (2021) [57] Qualitative SSI TA

Norlyk et al. (2016) [62]

Phenomenolog
y RLR

Longitudinal interviews

Thematic RLR

Batten et al. (2020) [35] Not stated FG Content / TA
General Inductive

Devan et al. (2015) [41] Qualitative FG approach

Kim et al. (2021) [51] Qualitative FG Adapted GT

Ward Khan at al. (2021) [71] IPA Sl IPA

Stuckey et al. (2020) [65] Not stated SSI TA
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Phenomenolog Thematic
Bragaru et al. (2013) [36] y SSl codebook
Phenomenolog
Camacho et al. (2021) [37] y SSI TA
Qualitative
Hanna and Donetto (2021) [44] exploratory Online posts TA
Empirical
Phenomenolog Empirical
Horne and Paul (2019) [47] y SSI Phenomeno-logy
Qualitative
Keeves et al (2022) [50] exploratory SSl TA
Directed content
Miller et al. (2020) [59] Mixed methods | SSI analysis
phenomenolog Six step method
Miller (2021) [60] y SSI by Cresswell
Hafner et al. (2016) [43] Not stated FG TA
conceptual
Jeppsen et al. (2019) [49] framework SSI Content
Descriptive
qualitative
Verschuren et al. (2015) [69] approach SSl TA
Constant
comparison
Lee et al. (2022) [53] Qualitative Interviews method
Lehavot et al. (2022) [55] Qualitative SSI Content analysis
Qualitative
Poonsiri et al. (2020) [63] Mixed methods | SSI interpretation
Taylor (2020) [66] Pilot Written statements TA
Jarnhammer Et al. (2018) [48] Qualitative SSI Content
Koszalinski and Locsin (2015)
[52] HPA SSI HPA
Qualitative Inductive latent
Christensen et al. (2017) [38] exploratory SSl and obs TA
Mayo at al. (2022) [58] CFIR Interviews Codebook TA
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Young et al. (2021) [72] IPA sl IPA
Qualitative
Ennion and Manig (2019) [42] exploratory SSl TA
Heavy (2018) [46] Narrative In depth Interview Unknown
Framework
Van Twillert et al. (2014) [68] Mixed methods | SSI analysis using ICF
Phenomenolog
Abouammoh et al. (2021) [34] y FG and SSI TA
Qualitative
Roberts et al. (2021) [64] descriptive SSI TA
Observational
Crawford et al. (2016) [39] qualitative SSl TA
Constant
comparison
Lee et al. (2022) [54] Mixed methods | SSI method
Turner et al. (2022) [67] Mixed methods | SSI TA

PA — Interpretive phenomenological approach, RLW- Reflective life world research, GT — Grounded theory, TA- Thematic analysis, HPA — Hermeneutic phenomenological

approach, CFIR - Consolidated Framework for Implementation Research, SSI—Semi structured Interview, FG — Focus Group, Obs — Observations
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The ‘best fit’ framework synthesis illustrated that the experiences discussed within the included

papers, undertaken in a variety of contexts, fit well into the pre-existing conceptual model. All of the

model’s domains were supported by the qualitative data (Table 5.8).

Table 5.8

framework domains.

Examples of how data from the qualitative synthesis support the pre-existing

Pre-existing framework domains and
subthemes

Examples from qualitative synthesis data

Domain 1 - | am able to participate in my important activities

Subtheme 1.1 -

Walking again

(10 papers -
[13,34,35,39,43,52,57,62,64,72])

| just wanted to get prosthesis and be able to walk
again, those were my expectation, | had been told
that there are false legs that one can get and they
help one to be able to walk. (Juma)

(Merrick et al., 2022 [75])

| would be tempted to add something to [a definition
of mobility] about the ability to accomplish wanted or
needed tasks.PT2.6 (Hafner et al., 2016 [43])

1.2 - Important activities at home
(11 papers- [35,41,72,43,48,52,62,64—
66,68] )

This leg [prosthesis] has managed to help me a lot;
because of this leg [prosthesis] I’'m able to do work,
go to the toilet and carry things around my house,
and | can travel and walk. (Female N, living in urban
area) (Jarnhammer et al., 2018 [48])

For most participants, the prosthesis was actively
used to complete activities of daily living such as
cooking, cleaning, and laundry. One individual
explained, “Well, because it’s a pain in the ass trying
to cook it all from your wheelchair, especially in front
of the stove. Right, because I’'m terrified of something
like the pot tipping over, whatever and scalding me.”
(Participant 08)

(Roberts et al., 2021 [64])

1.3 - Important activities in my community
(24 papers-[13,34-36,39,42,43,45,48—
52,54,57,58,61,62,64—66,68,70,72] )

Expanded mobility, perhaps the most important and
commonly reported outcome for study participants,
was experienced in a unique way for each individual
person and his or her lifestyle. (McDonald et al., 2018
[13])

Another participant expressed immense satisfaction
that her prosthesis allowed her to engage in physical
activity with her family, “We do a lot of swimming,
we do badminton, we played as a team outside of the
house, | play volleyball...” (Participant 14)

(Roberts et al., 2021 [64])
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Pre-existing framework domains and
subthemes

Examples from qualitative synthesis data

One example was characteristics of the terrain, such
as sand or uneven terrain: “I cried the first time | was
on sand. | thought | would never be able to walk on
sand again. | had to leave the beach” (PT1.3).
(Morgan et al., 2020 [61])

Another participant had changed work roles as she
was unable to walk the distances required to be a
professional cleaner. One participant was unable to
walk the required distance to public transport for
work. (Batten et al., 2020 [35])

Domain 2 - | can participate in my important

activities in the way | want to

2.1 - Doing my activities independently
(14 papers-
[13,34,40,43,45,47,48,50,52,57,61,62,64,65])

Since receiving the prosthetics, he had opened his
own barber shop and how he could now “depend on
myself.” He was not alone; others spoke significantly
about reduced dependency: | can take myself to the
shop without any help, unlike there before when |
used to depend on people to help me, | can go by
myself to the toilet without asking for help
(Mohamed) (Mattick et al., 2022 [57])

There was a reluctance to ask for support from their
spouse or extended family — to not to be a burden;
particularly given that failure to fulfil an expected role
left some women feeling their spouse may leave: If |
ask someone [to help] it might be hard for them too.
It becomes very difficult for my mother and sister-in-
law when | go home. When | am dependent on them,
this actually increases their workload. — Fatima (F,
23) (Stuckey et al., 2020 [65])

2.2 - Doing my activities easily
(21 papers- [13,35,36,39-41,43,45,46,52,59—
63,65,66,68,70-72])

You need to create a day-to-day life, where you do
not think so much about it anymore. It needs to
become a routine that you need to put on a sock in
the morning, and remember to wash it before going
to bed in the evening . . . it should be like brushing
your teeth. Something you do without even thinking
about it. (Daniel, third interview) (Norlyk et al., 2016
(62])

Additionally, participants described some physically
focused activities that were no longer possible after
LLA because the effort, adaptation, and/or time were
too great. For example, some participants reported
that they no longer mow their lawn because the
effort, adaptation, and time to push the lawn mower,
maintain balance, and manage the associated tasks
were too great following LLA. (Miller 2021 [60])
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Pre-existing framework domains and
subthemes

Examples from qualitative synthesis data

2.3 - Doing my activities without falling over

(18 papers - [13,35,36,41,43—
45,50,51,53,59-61,63,65,67,70,72])

I got frustrated when | had tripped and fallen multiple
times with my mechanical knee. It’s super frustrating,
obviously. | want to be able to function and not to
worry about falling, like anybody.”

(Young et al., 2022 [72])

“I will go ahead and stop going to, you know, to the
stores to pick up a bunch of little items because it’s
just not worth the hassle going by a slip hazard or a
trip hazard or an ice patch, something like that.”
(Male, 59 years old, TT, 8 years since amputation)
(Kim et al., 2021 [51])

2.4 - Doing my activities with as little
equipment as possible

(11 papers -
[35,37,71,43,44,51,52,57,62,64,65])

I dare not have too high hopes . . . But | do have a
dream that | can walk down the street without a stick
for support, that is a big dream (emphasis) . . . and it
would be a major victory for me to go shopping
without anyone realizing that | walk with an artificial
leg. (Hanna, third interview) (Norylk et al., 2016 [62])

Many participants implemented the use of mobility
aids and seated rests to overcome challenges
associated with community ambulation, such as
unsteadiness or fatigue. One participant explained,
“But, when | got my walker, | just turn it around
backwards and I sit down and relax and get my
breath and, get everything back to normal and then
continue on.” (Participant 06)

(Roberts et al., 2021 [64])

Domain 3 - My prosthesis is comfortable
and easy to use

(17 papers -
[35,39,44,45,48,50,51,53,55,57,60-
62,64,67,68,72])

I think a lot of effort is put into the ankles and the
legs...but | think actually the socket fit is something
that’s really important but of course not as
glamorous and therefore gets forgotten.” (Prosthesis
User 1, Female individual) (Turner et al., 2022 [67])

There’s been times where I've had... the occasional
blister and because the stump is shrinking so much...
it gets irritation on the side of the socket and then
that becomes painful. That means you have to stay
off your leg for a few days until the swelling goes
down and then you can redo it all again... it’s sort of
hit and miss through the year, you never know when
a blister is going to happen. [Rob_M_TKA 61-70 <3
years] (Keeves et al., 2022 [50])

“[Sweat] actually comes over the top of the liner...it’s
obviously quite uncomfortable and it can wet shorts
and wet trousers because the sweat is actually
coming over the top of the liner.” (Prosthesis User 6,
Male) (Turner et al., 2022 [67])
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Pre-existing framework domains and
subthemes

Examples from qualitative synthesis data

One participant had a suspension system that made it
quick and easy to don, enabling walking. (Batten et
al., 2020 [35])

Domains 4 - If | have pain, | am able to
manage it
(7 Papers- [37,39-41,44,47,61])

While some participants reported that a pain-free
day was possible, for most a good day involved better
management of pain, allowing them to engage in
activities that they wanted to do. (Day et al., 2019
[40])

For some participants, pain was a reason for non use
of the prosthesis, “Some days | don’t even put it on,
don’t even tell me to put it on, because I’ll get mad at
you. There’s nothing worse than having a pain you
can’t control. You know, and the only way | can
control it is to stay off both my feet.” (Participant 02)
(Turner et al., 2022 [67])

You know like part of the package when you got a
limb you are going to get pain here and there.. ..Ah it
is it can be really uncomfortable yeah, but you just
got to sort of carry on through it.. . (Jack, Int 2)
(Devan et al., 2015 [41])

Domains 5 - | am able to accept my new normal

5.1 - Chasing normality
(14 papers-
[34,36,38,40,41,45,47,52,56,57,60,62,66,70])

You're making me think. | don't know. It's a deep
question. | haven't addressed it, even though | think |
have. | haven't addressed the fact that I'm disabled.
I've come to terms with it, | get on, but | probably
haven't properly. | don't really like that word. What
does it mean? | don't like it. It makes me different. |
don't want to be different. | just want to be the same
as everyone else. | just want to just fit in. To just be.
(Wadey and Day, 2018 [70])

Depending on the degree of regained mobility the
participants strived to re-conquer a daily life that

resembled their previous lives. (Norlyk et al., 2016
(62])

A good day is when | just feel like everybody else.
[Gloria] Moving away from the amputation. (Day et
al., 2019 [40])

5.2 - Adjusting to limb loss
(32 papers-[13,34-38,40,42,43,45-50,52,55—
66,68—71])

“I know that life is worth living and there is still that
out there, but it’s hard to come back to that.”
(Jeppsen et al., 2019 [49])

Everybody’s looking to the past, how they used to be.
Uh.... So for me, you go to wedding and you see
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Pre-existing framework domains and Examples from qualitative synthesis data
subthemes

someone is dancing all night. | was that guy. Can |
dance again all night? | had a tree at my cottage. A
poplar, it was 40-50 feet tall. | climbed way over
there with a chainsaw in my hands so | chop it down.
Can | do that again? (ID#17, Male outpatient, 51,
traumatic aetiology) (Mayo et al., 2022 [58])

“It doesn’t matter how you do it because everybody
has something, then you feel more at home and less
stared at ...... you feel less different....and then you
accept it” (Bragaru et al., 2013 [36])

For example, a participant stated he could not squat
or be down on one knee to change a car tire and,
“That’s a limitation that I’'ve adapted to. So, | just put
a stool down and then sit on the stool, and then do
what | gotta do. So, you just have to take the
limitations, and then adapt to do things that way,”
(69 years old; 2.5 years post-TTA). (Miller et al., 2020
[59])

“Only the strong survive baby! If you don’t adapt to
the circumstances, my gosh, you are going to have a
miserable life.” (Camacho et al., 2021 [37])

5.3 - Sense of achievement Participants described pride in success, building their
(13 papers- [13,36,62,63,70,37— confidence in pursuit of challenging goals. Another
40,44,46,59,60]) participant stated, “[Being active] is incredibly

gratifying. | mean, in this circumstance in particular,
maybe because it’s like I’'ve been recovering
something. That feeling like, yea. | mean, it makes me
really proud,” (54 years old; 1 years post-TTA). (Miller
etal., 2020 [59])

Participants described personally meaningful goals
and implementation of strategies, both successful
and unsuccessful, to minimize identified barriers,
achieve goals, and reduce their disability. (Miller et
al., 2020 [59])

5.2.5.4 Additional thematic analysis

Although additional data were identified which did not fit easily into the framework, following
thematic analysis it became clear that they expanded the existing outcome domains of importance,

rather than describing new ones. The next sections illustrate how each domain has been re-specified
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or developed and provide additional context from the synthesis with relevant quotations. Domain

changes are identified in bold underlined text within the following tables.

5.2.5.4.1 Domain 1 - | am able to participate in my important activities and roles

The first domain ‘l am able to participate in my important activities’, set out in Table 5.9, was
expanded to include an additional subtheme describing the importance of returning to valued roles.
Roles were not included in the pre-existing framework which focused on participating in important

activities.

Table 5.9 Development of domain 1 —1am able to participate in my important activities and

roles
Pre-existing framework domain and subthemes | Newly expanded domain and subthemes
Domain 1 - | am able to participate in my Domain 1 - | am able to participate in my
important activities important activities and roles

1.1 Walking again 1.1 Walking again

1.2 Important activities at home 1.2 Important activities at home

1.3 Important activities in my 1.3 Important activities in my

community community

1.4 Fulfilment of roles

Subtheme 1.4 - Fulfilment of roles

The subtheme of role fulfilment is linked to “participation in important activities’, and was discussed
in 13 papers [13,34,39,40,42,43,45,48,61,65,66,70,71]. Fulfilment of a role such as a parent, spouse
or valued member of the community, was described as an important outcome following lower limb
amputation. Role fulfilment was described alongside valued activities, but additional meaning was
apparent when participation in the activity enabled previously valued self-identities, for example,
holding a partner’s hand when out for a walk, or being able to go to the park and play with their

children.

“And if we go for a walk, I’'m able to hold my wife’s hand. | haven’t been able to do that for
eight to ten years. Some people might think that isn’t a big deal, but to me it means a lot.”

(Jon) (Hansen et al., 2019)

About 4 months later after my amputation we actually went to the park and slid down the slide
with her, swung on the swing, and ran around the park. | don't even want to think about my life

without doing that.” (Crawford et al., 2016)

Fulfilling previous roles appeared to create a sense of normality for participants as well as promoting

adjustment by building confidence and self-worth.
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feeling responsible for the household allowed her amputation not to matter, allowing her to go

on with life despite her altered body. (Ward Khan et al., 2021)

Being mobile in their communities enabled participants to actively participate in society: ... | am
the secretary of the ward committee. | meet in disability forums and write minutes ... | go on

my own. (Ennion and Manig, 2019)
5.2.5.4.2 Domain 2 - | can participate in my important activities in the way | want to

A subtheme of the second domain describing how people with limb loss want to participate was
modified from “being able to do my activities easily’ to reflect being able to do activities “easily and

well’. (Table 5.10).

Table 5.10 Development of domain 2 — | can participate in my important activities in the way |

want to
Pre-existing framework domain and Newly expanded domain and subthemes
subthemes
Domain 2 - | can participate in my important Domain 2 - | can participate in my important
activities in the way | want to activities in the way | want to
2.1 Doing my activities independently 2.1 Doing my activities independently
2.2 Doing my activities easily 2.2 Doing my activities easily and well
2.3 Doing my activities without falling 2.3 Doing my activities without falling
2.4 Doing my activities with as little 2.4 Doing my activities with as little
equipment as possible equipment as possible

Subtheme 2.2 - Doing my activities easily and well

Data describing participation in sport [13,36,63] raised the issue of doing an activity well. Participants
described the need to perform well during sport to be competitive, not performing well could lead to

reduced participation.

Now, if | swim, the speed is gone and you always have a disadvantage... swimming is not what

it used to be, all elderly swim faster than me......I stopped with it...”” (Bragaru et al., 2013)

5.2.5.4.3 Domain 3 — My prosthesis works for me

Originally domain three described the need for a prosthesis that is comfortable and easy to use. This
domain was well supported by the data (Table 5.8); however additional data went beyond describing
the comfort and ease of use, i.e., burdensomeness of the weight, fit and suspension of the
prosthesis, and also described the importance of the functionality of prosthetic components, i.e.,

prosthetic knees and feet, in enabling valued activities. This led to the domain being restructured
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into three subthemes (Table 5.11). The first two subthemes describe the original domain of ‘comfort
and ease of use’ but have been presented separately as ‘My prosthesis is Comfortable’ and "My
prosthesis is easy to use’ to reflect the importance of these individual aspects of the prosthesis, as
described in the data. An additional third subtheme has been developed describing the importance

of prosthetic componentry which enables participation.

Table 5.11 Development of domain 3 — My prosthesis works for me

Pre-existing framework domain and Newly expanded domain and subthemes
subthemes

Domain 3 - My prosthesis is comfortable and Domain 3 - My prosthesis works for me
easy to use

3.1 My prosthesis is comfortable

3.2 My prosthesis is easy to use

3.3 My prosthesis enables me to
participate

Subtheme 3.3 - My prosthesis enables me to participate

The function of prosthetic components and how they enable people to participate was described in
18 studies [13,35,60-63,65,66,71,72,36,41-43,48,52,55,57]. Participants described wanting a leg that
was waterproof so they could go fishing, or a flexible ankle so they could lift objects at work. A limb
that did not enable function could prevent participation or make it more challenging

[35,36,72,41,48,55,57,61,65,66,71].

Like the last time when | went to the Amputee Clinic, | said, I like to go fishing and | would like
to go canoeing a little bit and stuff, but | can’t get this prosthesis wet, is there a type of

prosthesis | can get wet? (Lehavot et al., 2022)

There’s a lot of lifting in my job and fitting and stretching, not having one of the ankles, you
lose a lot of balance and so you do tend to use your back like a crane a lot more than that | did
when | had two legs, just ‘cause it doesn’t, you haven’t got the balance so you just, you find
yourself by necessity bending when | know | should be bending from the knees but | can’t get

the lift off a prosthesis in the same way (Mitchell, FG3) (Devan et al., 2015)

Trust in the prosthesis not to give way underneath them or break also appeared to be an important
factor in componentry enabling participation, particularly in relation to the prosthetic knee.

[35,36,72,41,48,55,57,61,65,66,71] .

“It takes me a little bit to trust my leg that when | take a step, it is going to be there. | have had
it break on me too. | have had to gain that trust with my leg then lost it, then gained it, then

lost it. So over time it has been hard for me to really trust it. That when | take a step it’s going
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to be there for me. It’s not going to break. It’s not going to send me flying” (Morgan et al.,

2020)

participants identified the pervasive fear of falling as the major issue, as they did not trust the
knee unit to appropriately respond and provide stability. This affected mood and willingness to

engage in daily activities (Young et al., 2021)

Insufficient trust in the prosthetic componentry was shown to prevent participation in important
activities or require adaptation. Conversely trust appeared to inspire confidence in the limb, as well

as individual capabilities.

If I feel like | can trust the leg or socket, then as far as being mobile, | feel like I can do...

anything.” (Hafner et al., 2016)

5.2.5.4.4 Domain 4 - If | have pain, | can manage it

The analysis did not reveal any new information relevant to this domain.

5.2.5.4.5 Domain 5 — | am able to accept my new normal

Large amounts of the data from the included studies were mapped onto this domain which has been
expanded and renamed in parts (Table 5.12). The subtheme “Chasing normality’ was renamed to
"Feeling a sense of normality’ to better capture the domain as described by people with limb loss.
The subtheme “adjusting to limb loss’ was expanded and is now presented in two subthemes
highlighting the importance of “adapting and accepting my limitations’ and “accepting my
appearance’. An additional fifth subtheme was also identified describing lifelong health and

wellbeing.

Table 5.12 Development of domain 5 - | am able to accept my new normal

Pre-existing framework domain and subthemes | Newly expanded domain and subthemes

Domain 5 - | am able to accept my new normal |Domain 5 - | am able to accept my new
normal

5.1 Chasing normality 5.1 Feeling a sense of normality

5.2 Adjusting to limb loss 5.2 Adapting and accepting my
limitations

5.3 Accepting my appearance

5.3 Sense of achievement 5.4 Sense of achievement

5.5 Lifelong health and wellbeing
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Subtheme 5.2 - Adapting and accepting my limitations

Data from 14 studies supported this subtheme [35,37,65,68-70,42,46,47,50,57,59,61,64].
Participants discussed the need to adjust to the changes they had experienced by adapting how they

did their daily tasks.

For example, a participant stated he could not squat or be down on one knee to change a
car tire and, “That’s a limitation that I’'ve adapted to. So, | just put a stool down and then sit
on the stool, and then do what | gotta do. So, you just have to take the limitations, and then

adapt to do things that way,” (69 years old; 2.5 years post-TTA). (Miller et al., 2020)
Some participants described these adaptations as frustrating and indicative of the lives they had lost.

It’s hard | guess you have to think about things a little bit differently. How you do things,
takes a bit longer to do... and that sort of thing which is a bit frustrating... you knew what
you could do before and you’re never going to achieve that again now. (Male, Transfemoral,

35-50 yrs old) (Keeves et al., 2022)

However, participants appeared to view success as accepting what they could no longer do and
focusing on what they could do. This seemed to be enabled by a problem-solving attitude and

engendered a sense of pride in achievements.

There are just so many more possibilities than you ever thought there would be. | can't do
this, | can't do that. You spent so much time trying to get back to who you were, and this
event says, you may be not be able to get back to who you were but look at all these
amazing things you can do and can go on to achieve. It opens the gate to any other ideas
you had in mind that you thought you couldn't do; it's just amazing. You realise that you are

capable of so much more than you thought you were. (Wadey and Day, 2018)
Subtheme 5.3 - Accepting my appearance

Data from 23 of the studies focused on the importance of adjusting to an altered appearance
following amputation [34,35,56,57,59-61,63—-66,69,36,70,71,38,40,48-50,52,55], both in terms of

how participants saw themselves, and how they perceived others saw them.

“I admit that | wanted to quit studying at the university many times due to that feeling |
had. Even if | tried to convince myself to live with my new different look peacefully and
accept my new self...l am in a constant battle from the inside.” (female, 26 years).

(Abouammoh et al., 2021)
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This was often described in scenarios where staring or comments from others may have reinforced a
negative self-image [36,71]. However, interaction with others was also described positively in

accounts of acceptance from others leading to greater self-acceptance [40,56,64,69].

Witnessing someone else’s acceptance of the prosthesis that they themselves had
sometimes struggled with helped them to feel understood and accepted for who they were

(Mathias and Harcourt, 2014)

This interaction was also described in reverse with greater self-acceptance appearing to result in

improved interactions with others [40,56].

Samantha reflects on how her own growing sense of comfort about the prosthesis had had
a positive impact on the reactions of others, which in turn had increased her sense of
confidence further: Once | was comfortable with it, everyone around seemed to be .. ..

(Samantha) (Mathias and Harcourt, 2014)

Ultimately these experiences of acceptance were viewed positively and indicate the importance of
being able to address issues of appearance during rehabilitation and recovery. Some participants
described using clothing for concealment purposes to manage concerns about appearance. However,
clothing also appeared to contribute to concerns, especially in certain social situations

[46,61,62,75,77].

| suppose it’s a female thing but if you are invited somewhere and it’s a posh do and you’re
getting dressed up and then you look down at your shoes. And then it’s like bloody hell, from
here [head] to here [knee] | look ok, and then | have a pair of trainers on my feet. (Carly)

(Day et al., 2019)

Other facilitators of acceptance, concerning both appearance and function, were described as a
positive problem-solving attitude [13,41,49,53,55,56,58,62,63,65,66,70,74], being able to participate
in important activities and roles [42,44-46,51,64,70,71,76], time since amputation [62], spirituality
[40,53,63,71] and peer support [13,40-42,44-46,50,54,58,67,76,77].

“It doesn’t matter how you do it because everybody [peers] has something, then you feel
more at home and less stared at ...... you feel less different....and then you accept it (Bragaru

et al.,, 2013)

Subtheme 5.5 - Lifelong health and wellbeing

Participants in 9 of the included studies highlighted concerns about the impact amputation and

prosthesis use would have on their health and wellbeing throughout their life course
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[36,39,41,44,56,60,61,70,71]. Participants described concerns about the impact of amputation on
their remaining joints [61], the need to remain physically active to avoid health issues later in life,

and to manage weight gain [36,39,56].

| think just talking about hopping. | have an example of what happens to you 20 years later.
I had really bad arthritis in my knee. | have torn my ACL and if | had not [hopped on one leg]
growing up, it probably would be better. (Morgan et al., 2020)

For the ones who stated that they cannot live without it, “sport is more a necessity” and,
even if it was “not perceived as a fun activity”, the individual still participated in sports
because otherwise he or she had the feeling that it would have negative consequences for

his or her health. (Bragaru et al., 2013)

5.2.5.4.6 Interconnected nature of outcome domains

Data from the qualitative synthesis demonstrated that outcome domains of importance are
interconnected, which was first introduced in our qualitative paper developing the original
conceptual model [20]. Many examples were presented of how the different domains interacted, for
example, how socket comfort issues prevented participation which in turn impacted adjustment and
mental wellbeing, or how a lack of trust in the prosthesis caused a fear of falling, which led to
reduced community participation. This analysis concurs that a successful outcome appears to be
multi-faceted and requires a multi-domain measurement approach, if the outcome of prosthetic
rehabilitation is to be captured in a holistic, meaningful way. Figure 5.5 visualises the expanded

‘ECLIPSE’ model, and the interconnected nature of the domains of importance.
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Figure 5.5 Expanded conceptual model — The ECLIPSE model of meaningful outcome domains of
lower limb prosthetic rehabilitation
5.2.6 Discussion

This review presents a modified and enhanced conceptual model of outcome domains of importance
following lower limb prosthetic rehabilitation from the perspective of people with limb loss. Having
been initially developed during a primary qualitative inquiry with 37 prosthetic users [20], it has now
been rigorously examined in this systematic review using data from 40 papers describing the
experiences of 539 lower limb prosthetic users from a variety of settings. The application of ‘best fit’
framework synthesis allowed us to re-examine and review domains of importance in the context of

the lower limb loss literature and produce a second iteration, now named the ECLIPSE model, which

more comprehensively attempts to describe this phenomenon.
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The systematic review demonstrated that many of the original domains in the pre-existing model
were supported by data from the literature. Thus, the model illustrates the importance of domains
such as being able to participate in meaningful activities in a way individuals are happy with, having a
comfortable and easy to use prosthesis, being able to manage pain, and acceptance of the new
normal. However, our understanding of these concepts has been deepened during this synthesis and

has led to several of the domains being expanded and re-specified.

The first domain of the ECLIPSE model described the ability to participate in important activities
following prosthetic rehabilitation. Data from the review identified that following limb loss people
also appeared to value being able to return to important roles. Role fulfilment was often described
alongside valued activities, with the valued activity appearing to gain additional meaning when
participation enabled a return to previously valued roles. This phenomenon has also been described
following traumatic brain injury [76], stroke [77] and during older persons rehabilitation [78]. A meta
synthesis of studies exploring experiences of recovery following traumatic brain injury reported that
returning to valued roles had a significant impact on individuals’ self-worth and that without access
to these roles people struggled to define their sense of self-identity [76]. Participation in valued roles
following limb loss has been described as contributing to an individual’s sense of self-identity, which
can be significantly disrupted by the amputation [79,80]. However, a previous review of psychosocial
adjustment to amputation suggested that successful recovery involves individuals adapting to
changes in roles, alongside functioning and body image, and incorporating these changes into a new

self-identity [80].

This review also demonstrated the importance of the right prosthetic componentry as an outcome
domain of importance and led to re-specification of domain three (My Prosthesis works for me).
What appeared to define ‘the right’ componentry (i.e., prosthetic knee, foot, suspension system etc.)
was its ability to enable participation in important activities and roles, i.e., waterproofing to enable
fishing, or a stable ‘trusted’ knee for walking on uneven ground. This has been reported in qualitative
studies by Liu et al. [81] and Murray [82] who describe the prosthesis as key to enabling valued
activities. Many different prosthetic components, designed to meet the varied functional needs of
limb wearers are currently available [83], nonetheless, it may be challenging to identify a product
that enables all the different activities people engage in. Having multiple prostheses for different
activities could be a solution, i.e., a cycling leg or special occasion leg. However, this may be limited
by financial constraints or prosthetic service provision and may not reflect the way people often
transition seamlessly between activities throughout the day. The importance of prosthesis
functionality, as well as the addition of role fulfilment to domain one (I am able to participate in my
important activities and roles), highlights the need for considered discussion between patients and

healthcare professionals to clearly define what activities and roles are most important, and how
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these can be enabled through prosthetic prescription and rehabilitation. It may also be important to
discuss what functionality might be lost as prescriptions change across the life course, and how this
affects participation. This patient-centred approach emphasises the need for multidisciplinary input,
especially considering the role of the Occupational Therapist, both during rehabilitation and lifelong
prosthetic care, to adopt an ongoing focus on participation. This focus may also challenge the current
approach to outcome measurement, where tools identify the activities included in the assessment,
such as walking in a crowded shopping centre or visiting a friend’s house. Meaningful outcome
measurement may require tools that allow patients to define what activities are most important to

them as an individual, and therefore should be captured as a measure of success.

Domain five of the ECLIPSE model, ‘l am able to accept my new normal’, was revised most
significantly during this review, with three new subthemes created. This may be due to the nature of
qualitative research which focuses on views and experiences and is often used to explore adjustment
following amputation. The first new subtheme, "being able to adapt to and accept my limitations’
appears to be a common theme described in the rehabilitation literature characterising recovery
from trauma or the management of long term conditions, i.e., anterior cruciate reconstruction [84],
Parkinson’s Disease [85] and traumatic brain injury [86]. A study by Rosengren et al., [85] exploring
the experiences of patients with Parkinson’s disease found that greater life satisfaction is achievable
as people adapt to their new life situation, which involves a process of transition often based on

acceptance.

This review also highlighted the need to adjust to an altered appearance following amputation. The
wealth of literature describing this outcome led to its creation as a new subtheme and appeared to
suggest that individuals need to adjust to how they see themselves, as well as their perception of
how others see them, and that these experiences are intricately linked. This is supported by Cooley’s
‘Looking-Glass self’ theory [87] which describes how individuals base their sense of self on how they
perceive others view them. The importance of adjusting to an altered appearance following limb loss
is described in several studies included in a qualitative meta synthesis by Murray and Forshaw [88].
They describe the importance of using the prosthesis to moderate the reaction of others and conceal
limb loss. They also highlight that adjustment to changes in self-image appear to occur over extended

periods of time as people learn to accept the limitations of the prosthesis.

Both of the subthemes, “adjusting and accepting my limitations’ and “accepting my appearance’, as
well as the final subtheme describing lifelong health and wellbeing, indicate the importance of both
physical and psychosocial recovery following lower limb amputation. Rehabilitation programmes may

need to address both aspects in an integrated way to provide holistic patient-centred care. However,
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it is clear interventions may not only be required in the immediate post amputation period, and that

ongoing physical and psychosocial support may be crucial to address changing lifelong needs.

The interconnected nature of outcome domains of importance, first documented in the authors’
primary qualitative work [20] and supported by this review, suggests the need for a multidomain
approach to outcome measurement in prosthetic rehabilitation. Many examples of how domains
may influence each other were described in this analysis, for example socket comfort issues leading
to reduced participation in important activities. Although the findings presented here and visualised
in the ECLIPSE model (Figure 5.5), recognise the interconnected nature of domains of importance and
the need to measure them in a holistic way to capture meaningful success, further research is

needed to understand the nature of the relationships between domains.

The ECLIPSE model presents a patient-centred representation of outcome domains of importance
following lower limb prosthetic rehabilitation. The model could be used to direct the course of
rehabilitation and highlights the need for physical and psychosocial interventions. Although several
professional networks have published prosthetic rehabilitation guidelines [5,15,89,90], none include
the views of patients, and no guidance is available to inform psychosocial management. Despite
many papers describing the psychosocial impact of amputation [88], little research has been
undertaken to evidence treatment options. Future work may be needed to understand how the

domain of ‘accepting my new normal’ might be addressed during prosthetic rehabilitation.

The ECLIPSE model also provides guidance for which domains may be most important to measure
following prosthetic rehabilitation, or in research, and could underpin a future Core Outcome Set.
However, given the previously described challenges of meaningful patient involvement in COS
development [12], care needs to be taken that the contribution of wider stakeholders in the COS
process does not diminish the voice of prosthetic users themselves. The OMERACT initiative [91]
which develop COS’ for Rheumatoid arthritis have acknowledged this concern and developed a
patient COS which explicitly acknowledges that what is important to patients may be different and in
need of specific consideration [92]. The ECLISPSE model could represent a patient Core Outcome Set,
informing measurement in both research and clinical practice, and ensuring a person-centred focus.

Future work is required to identify outcome measurement tools which capture these domains.

The design and quality of studies included in this review varied considerably. Critical appraisal using
the CASP tool was undertaken to summarise key quality issues and provide some context to the
overall findings of the review but was not used to exclude studies or indicate strength of findings.
The usefulness of critical appraisal is debated in the literature due to the variation in appraisal
decisions between reviewers experienced in qualitative research reported when using the same and

different appraisal tools, or solely based on their independent judgement [93]. The impact of
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including or excluding low quality studies on the findings of a review has also been found to have

little impact [94] and this is why no studies were excluded based on quality alone in this review.

Within this review the key quality issue identified in 28 of the 40 studies was undue
consideration of the influence of the researcher on the research process, which could impact the
dependability and confirmability of this reviews findings [95], and is considered an area of concern
for qualitative research in the field of prosthetic rehabilitation. In light of this, data included
consisted only of first-person quotations, or interpretations that were directly supported by first-

person quotations, in an attempt to ground the findings in the experiences of participants [96].

A further quality issue in 17 studies was insufficient information about whether recruited
participants were best placed to answer the research question. However, data describing the study
sample characteristics was presented in 34 of the studies allowing transferability to be considered.
This review captures the experiences of a large sample (n=539) of lower limb prosthetic users living
in 15 different countries. Views and experiences from participants with different levels of
amputation, a variety of causes and a wide age range were included, representing a varied sample
capturing many different voices. However, despite the range of study settings, 90.2% of participants
live in high-income countries. Far fewer qualitative studies have been undertaken exploring the lived
experiences of lower limb prosthetic users living in low- and middle-income countries (LMICs). Due to
limited representation of these individuals, it is unclear whether these findings are transferrable and
whether the ECLIPSE model describes outcome domains of importance with a prosthesis in LMICs.
Further research is required to identify and understand important domains in different social and
culture settings, as well as exploring how they vary between countries. This is of particular
importance as it is estimated that 80% of the world’s population living with a disability live in LMICs
[97], and the Global Burden of Disease study 2019 indicates an increasing international amputation
prevalence of 176 million [98]. Previous outcome measure consensus work in prosthetics,
undertaken by ISPO, also highlighted that many of the measurement tools for use following
amputation have been developed in high income countries and call for development of measures
suited to LMICs [8]. However, without first understanding which domains are most important to
measure in these settings, outcome measure developers may struggle to capture what is meaningful

to patients.

5.2.6.1 Limitations

When considering the findings of this review it is important to understand that the domains
identified in the analysis have been generated from studies with a range of quality scores. Due to
previously described issues with critical appraisal as part of systematic reviews of qualitative

literature [24,28,29,93], no studies were excluded but were scored and ranked. Although this a
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common approach used in qualitative syntheses, it is not how the CASP tool was intended for use

and should be viewed with caution.

A further limitation of the review is the potential for confirmation bias within the analysis as the
authors pre-existing conceptual model was used to inform the “a priori’ framework. Steps were taken
to minimise the risk of shoehorning data into the framework by carrying out open line by line coding
as the first step in the analysis process and undertaking a separate thematic analysis on data which
did not fit easily into the framework, which was then used to further develop the model. A reflexive
journal was also kept throughout by the lead author to critically consider methodological and

analytical decisions.

The inclusion of only peer reviewed publications written in English led to a single relevant paper
being excluded which may have contributed to the findings. The decision was taken not to use
translation software as this may have altered the meaning of quotations. The review also took a
broad approach to the search strategy, identifying studies which explored the experiences of lower
limb prosthetic users, as few studies were available describing outcome domains of importance. This
resulted thin inclusion of studies exploring a wide variety of phenomena. It is possible that domains
of importance may have been overlooked as none of the studies set out to explore meaningful
recovery following prosthetic rehabilitation. However, this wide focus ensured comprehensive
inclusion of the available evidence using the research question as a compass rather than an anchor
[98]. This facilitated an exploratory approach to understanding outcomes of importance, which is
more aligned to primary qualitative methods. Nonetheless It should be considered that researcher
judgement was required to identify data presented in the included studies which were relevant to
the research question, and required researchers to view the data through a different lens than was

originally intended, potentially reinterpreting its meaning.

5.2.7 Conclusion

This synthesis of qualitative findings from 40 studies representing the views of nearly 600 people
provides a rigorous foundation for understanding outcome domains of importance following lower
limb prosthetic rehabilitation. By focusing on the patient’s perspective, the ECLIPSE model portrays a

meaningful recovery in the lives of those with limb loss, particularly in high income settings.

The ECLIPSE model is an accessible patient-centred view of recovery and could be used by clinicians
to shape and direct the focus of rehabilitation programmes and inform goal setting, as well as direct
the evaluation of their impact through the selection of outcome measures. The apparent
interconnected nature of outcome domains of importance also highlights the need for a holistic

approach to outcome measurement, capturing success in all aspects of the patient’s life.
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The domains which comprise the ECLIPSE model could also inform the selection of outcomes within
research. They could underpin a future core outcome set (COS) or represent a standalone patient
COS, which may be more appropriate for rehabilitation settings where the aim is to enable return to
previous lives. Future work is needed to understand how well current outcome measures capture

the domains described in the model and whether new measures need to be developed.
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Chapter 6 Discussion and Conclusions

6.1 Introduction

Motivated by many years of experience in clinical practice and the practical issues of making
outcome measurement useful in clinical settings, this PhD sought to understand and contribute to
the body of evidence around meaningful outcome measurement following lower limb prosthetic
rehabilitation. The work presented here provides a novel contribution by setting out what comprises
meaningful outcome measurement from a clinical perspective and addressing the gap in the
literature regarding what outcome domains should be measured from the patient’s perspective. This
research represents an important step towards the development of patient-centred outcome

measurement practice in prosthetic rehabilitation.

The PhD has involved carrying out three phases of work that have been published across four

research papers which make up this thesis (Figure 6.1). The papers address the following objectives:

Objective 1 - To review the current evidence base investigating outcome measurement in

prosthetic clinical practice (Paper 1)
Objective 2 - To understand the patient’s perspective of outcome measurement by exploring:

e Meaningful outcome domains of recovery (Papers 2 and 4)

e Patient experiences of outcome measurement in clinical practice (Paper 3)

Objective 3 - To develop a conceptual model describing meaningful recovery following prosthetic
rehabilitation and outcome domains of importance to measure in clinical settings (Papers 2 and

4).
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Figure 6.1 PhD structure and alignment with the objectives

This chapter will summarise and discuss the methods used and key findings from the four papers,
following on to consider and position the programme of work as a whole. As one of the three phases
involved using a qualitative approach, the impact of the researcher will be discussed. The strengths
and weaknesses of the research will then be summarised, followed by recommendations for clinical
practice, and research in prosthetic rehabilitation. Finally, building on the work described in this
thesis, recommendations will be made for future work investigating meaningful outcome

measurement.

6.2 Summary and discussion of findings

6.2.1 Paper one — Narrative review of outcome measurement in prosthetic rehabilitation

from a clinical practice perspective

The narrative review described in paper one sets the scene for the work undertaken within this PhD.
The review explored the current state of knowledge about outcome measurement in the field of
prosthetic rehabilitation from a clinical practice perspective, and identified gaps in the evidence base
which should be addressed in future work to make outcome measurement in clinical settings a

meaningful reality (Ostler, Scott, et al., 2022).

Considering the literature from a clinical perspective was essential when designing the review
methodology, as well as when reviewing the individual papers. Scoping searches undertaken to
inform the direction of the review indicated the current evidence base focused on outcome
measurement tools. My clinical experience using outcome measures, in conjunction with background

reading in different specialities indicated that the barriers to successful outcome measurement in
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clinical settings went beyond the measures themselves. The need for a broader scope of enquiry lent
itself to a narrative review approach (Ferrari, 2015). This approach enabled an overarching view of
the current state of outcome measurement, allowing the work undertaken on measurement tools to
be captured, as well as permitting further exploration of what else is known about outcome
measurement in prosthetic rehabilitation. Reviewing the evidence through the lens of clinicians built
up a picture of the knowledge gaps and identified areas for future work that could address the gaps
in @ meaningful way for clinical teams. Involving clinicians from across the MDT in the review process

offered a variety of insights and interpretations of the evidence.

Findings from the review highlighted that successful outcome measurement appears to be
multifaceted, and a meaningful approach to measurement in prosthetic rehabilitation should focus
on understanding and embedding value at every step in the process. The first two themes in the
review highlighted gaps in the literature which should be the focus of future work, i.e., what
outcome domains indicate a successful recovery and how should they be measured in a feasible and
useful way. This focus may help establish outcome measure consensus and enable clinicians to
measure what matters most consistently across services, potentially enabling service and system
level routine outcome measurement. The review also introduced the concept of outcome
measurement practice as an important part of a value led approach, i.e., how outcome measures are
implemented (theme 4), and how data are collected and used to inform patient care. It was shown
that little is currently known about outcome measurement practice in prosthetic rehabilitation.
Further exploration is required to understand the process, considering what is of value to clinicians

and what leads to improved patient care and outcomes.

The narrative approach adopted within this review, undertaken in a systematic way, offered a
rigorous yet broad scope for exploring the literature. However, it is possible that this method,
combined with the absence of critical appraisal tools may have led to potential bias in the selection
of articles. For example papers were included, and findings interpreted, based on what the authors
considered relevant to clinical practice (Bennett et al., 2005). In recent years notable authors have
refuted these criticisms and suggest that narrative reviews have an important role to play by
interpreting and deepening our understanding of a subject by viewing the evidence through a
specific lens, such as clinical practice. This interpretation can help readers to understand the
implications of the findings, rather than just adding to the assimilation of numbers through

systematic reviews (Greenhalgh, Thorne and Malterud, 2018; Furley and Goldschmied, 2021).

During publication of paper one in Prosthetics and Orthotics international (POI), the peer review
process highlighted the need to clearly define the terminology used to describe outcomes, domains

and measures. For example, an outcome is the result of a health intervention, a domain is the
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element of ‘health’ that is changed by a particular intervention, whereas a measurement tool is a
standardised instrument used in research and clinical practice to capture and evaluate this change
(Ostler, Scott, et al., 2022). These terms appear to be used interchangeably in the outcome
measurement literature. An absence of clear definitions, especially in a technical field such as
outcome measurement, could make it challenging to communicate findings clearly, especially to

those working in clinical practice.

Concern about the importance of clear definitions has been raised by the COSMIN initiative, with
regard to the psychometric properties of outcome measures, i.e., validity, reliability, and
responsiveness (Mokkink et al., 2016). The COSMIN initiative involves an international
multidisciplinary team of researchers who have expertise in the development and evaluation of
outcome measurement instruments. They have attempted to define measurement properties
through their COSMIN taxonomy of terms, developed via Delphi consensus with experts in outcome
measure development (Mokkink et al., 2016). COSMIN emphasise the importance of clear definitions
to communicate complex messages (Mokkink et al., 2016). This is especially relevant in this PhD
which is highlighting important nuances in outcome measurement to the clinical population, i.e., the
differences between outcome, domain and tool. Clear definitions could promote changes in
understanding about how and why clinicians select and use outcome measures. By following the
advice of the peer reviewer and adopting and using the definitions described above throughout
paper one, we were able to clarify our thinking and language in preparation for setting out and

communicating important outcome domains in future papers.

Publication of the narrative review initiated an important discission around outcome measurement.
The peer reviewer also commented on the need for a clinical commentary around outcome
measurement in prosthetic rehabilitation and the paper was in the top ten most read POI articles for
2022. Over 100 people attended a webinar hosted by ISPO to disseminate the findings and discuss
meaningful outcome measurement, and the author and supervisors were invited to present at

several professional meetings/webinars around the world.

The review provides a useful overview setting out what could comprise meaningful outcome
measurement in clinical settings. The gaps identified in the current evidence base such as what
domains to measure, how to measure them, and what value led outcome measurement practice
looks like, set the direction for future work in this PhD, as well as the wider field of prosthetic
rehabilitation research. Following the publication of the narrative review, the focus of the PhD
research progressed and began to address the gap set out in the reviews first theme of ‘what

outcome domains to measure?’.
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6.2.2 Paper two — A qualitative study exploring outcome domains of importance following

lower prosthetic rehabilitation from the patient’s perspective

Paper two began to address the first of the findings set out in the narrative review by exploring what
outcome domains should be measured following prosthetic rehabilitation. This work adopted a
person-centred approach using qualitative methods to explore the question from the patient’s
perspective, as patients are those for whom the outcome of rehabilitation has the greatest impact

(Ostler, Donovan-Hall, et al., 2022).

As well as exploring this phenomenon from the patient’s perspective, a person-centred approach
was adopted throughout the design of the research. A group of public research partners were
recruited from the Portsmouth Enablement Centre to ensure the research addressed an issue which
was relevant to patients and was undertaken in a way that promoted a positive experience of
participation. The group included three individuals with limb loss, two men and a woman, each with
a different cause of amputation. One of the participants was older and had lost his limb due to
diabetic dysvascular causes. His involvement was important. As a clinician it occurs to me that this
patient group tend to be underrepresented in limb loss research, which seems to oversample
younger traumatic patients, despite diabetes and peripheral arterial disease being the leading cause
of amputation in high income settings (Ahmad et al., 2014; Imam et al., 2017; Behrendt et al., 2018).
Incorporating his views about recruitment and data collection helped design a project which was able
to access this harder to reach group. In the study a sample with a diverse range of characteristics
were recruited, which were representative of the UK limb loss population. A combination of
convenience and purposive sampling was used. The addition of purposive sampling enabled older
dysvascular patients who weren’t initially recruited through convenience sampling, to be the focus of
recruitment as the study progressed to ensure their views were included in the analysis. Participants
were recruited from four NHS limb centres (Portsmouth, Roehampton, Stanmore and
Wolverhampton) in order to include individuals with different backgrounds and experiences of
rehabilitation. The public research partners also helped with the language used in the study and co-
designed the interview guide. Language was important as the concept of outcome, which could be
viewed as a medical or research term, needed to be discussed in a way that was accessible for
patients (Williamson et al., 2017). The group also highlighted the importance of choice for patients in

how they participate and led to inclusion of telephone or face to face interviews and focus groups.

Data collection was followed by reflexive thematic analysis (Clarke and Braun, 2013; Braun and
Clarke, 2021), which led to the creation of five themes representing five domains of importance.
These were i) being able to participate in important activities, ii) being able to participate in the way

the patient wants to, iii) having a prosthesis that is comfortable and easy to use, iv) being able to
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manage any pain and v) being able to accept the new normal. An accessible summary of themes,
representing the five domains, was sent to participants for member checking (Birt et al., 2016). This
step was an important part of the person-centred approach and was undertaken to ensure that
participants had the chance to reflect and feedback on the themes. The process enabled

triangulation of the findings allowing participants to assess their trustworthiness.

Member checking is a controversial step in qualitative research, both in terms of its philosophy and
conduct (Birt et al., 2016). The inclusion and method of member checking needs to align with the
researcher’s epistemological position. Positivist approaches often include it to seek validation of
findings (Morse, 2015), which sits in opposition to constructionist approaches where data is believed
to be generated through the interaction between participant and researcher at the point in time it’s
undertaken (Sandelowski, 1993). This position suggests different data could be collected under
different circumstances, such as later when member checking is taking place. The practical aspects of
member checking such as returning interview transcripts or analysed data, or conducting member
checking interviews or focus groups, are also reported in the literature (Carlson, 2010). In paper two
a process described as synthesised member checking was adopted which attempted to address some
of the philosophical and methodological challenges described above (Birt et al., 2016). Participants
were provided with an accessible summary of the study themes, allowing them to review the
findings, but space was provided for participants to add data through written feedback. This
approach aligned with my ontological and epistemological positions. Critical realism represents the
search for a reality which sits behind different lenses, and a pragmatic approach supports the need to
ensure the themes/domains resonated with the participants experiences so they could be credible

with the wider limb loss population when applied in clinical practice.

The five themes highlight that important domains of recovery extend far beyond a return to walking,
and what patients really value is the ability to participate in their important activities. Many outcome
measures used following lower limb amputation focus on capturing the domain of mobility (Xu,
2019), and assess whether patients can undertake skills such as walking on uneven ground or
climbing stairs. Although mobility skills clearly underpin the ability to participate (World Health
Organization, 2001), measuring mobility alone may not capture true success as defined by patients,
and fails to consider that other domains such as those identified in this study i.e., a comfortable and
easy to use prosthesis, pain, or concern over falling, may impact the individuals ability to participate.
This interaction between themes was most clearly demonstrated through an entwined psychosocial
recovery which was characterised by the development of a new normal. The apparent
interconnected nature of the physical and psychosocial recovery described by these participants also
highlights that outcome domains of importance do not exist in isolation. This led to the

themes/domains being visualised in an early conceptual model which demonstrated the
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interconnected nature of the concepts and the need for a holistic approach to measurement,

considering recovery in all aspects of the patient’s life.

Despite the large and varied sample used to generate these findings, the sampling approaches
adopted, i.e., self-selection via convenience sampling, followed by practitioner selection of those
individuals with purposively identified characteristics, may have led to potential bias. Participants
who self-select may be more open and more confident to talk about their experiences (Robinson,
2014). This may be the case for participants who had a more positive experience of recovering from
amputation, or who are happier with their outcome. Participants selected by clinicians may also have

led to greater inclusion of those who are deemed successful, well-adjusted, or more open.

Considering these limitations and the limitations of a single qualitative study undertaken in one
country (England), it was important to think about the impact the research might have, especially
considering the PhD aim to drive changes in clinical practice. When reflecting on the next step the
researcher contemplated what would be required to answer the question of what outcome domains
should be measured in a more rigorous way and address the limitations of the current research. This
led to the research described in paper four. However, data collected during the paper two qualitative
study offered some additional and novel insights into patient perspectives of outcome measurement.

Therefore, an additional analysis was undertaken, and the findings described in paper three.

6.2.3 Paper three — Qualitative study exploring the patient’s experience and perspective of

outcome measurement during lower prosthetic rehabilitation

Paper three was developed from data collected as part of the qualitative study described in paper
two (Ostler, Donovan-Hall, et al., 2022). The interview guide for paper two included questions about
patient experiences with outcome measurement, originally planned to give additional context to
paper two as it explored outcome domains of importance. However, following analysis of the full
data set it was clear that the data contained valuable insights into outcome measurement practice,
but from the unique viewpoint of the patient. In the paper one narrative review (chapter 2), what
comprises outcome measurement practice had been identified as a gap in the literature (Ostler,
Scott, et al., 2022). Following a review of the evidence it was clear no previous research had been
undertaken considering the process of outcome measurement from the patient’s perspective,

therefore it was decided to create paper three and present the additional analysis of this data.

This approach could be described as secondary data analysis (SDA). SDA is defined as investigations
where data from a previous study are analysed by the same or different researchers to explore a new
question, or use different analytical approaches that were not used in the primary research (Szabo

and Strang, 1997). SDA has become commonplace in qualitative research (Ruggiano and Perry, 2019)
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and is seen as a respected, cost-effective approach that expands the usefulness of collected data
(Hinds, Vogel and Clarke-Steffen, 1997). However, it is not without its problems, especially if data
are analysed during another time period where social and cultural norms may have changed, or
researchers undertaking the SDA were not involved in the parent study (Hinds, Vogel and Clarke-
Steffen, 1997). This is obviously not the case with the research described in paper three as the same
researchers were involved and analysis was carried out within the same time period. Other issues
have also been described, such as how well the data addresses the new research question and
whether the analysis would be impacted by the lens of the researcher from the parent study (Hinds,
Vogel and Clarke-Steffen, 1997). These issues were relevant for paper three and contributed to

several of its limitations which are summarised below.

The aim of paper three was to explore patient experiences and perspectives of outcome
measurement during prosthetic rehabilitation. The data collected in response to the additional
questions in the paper two interview guide were analysed separately and generated four themes.
The themes demonstrated that outcome measurement is not a neutral activity for patients following
lower limb amputation, with participants describing both positive and negative experiences.
Harnessing the positive impacts of measuring outcome, reported in this study, could be used for
motivation, to support adjustment and recovery, improve communication and support shared
decision-making. Nevertheless, the potential for patients to respond negatively should not be
overlooked and clinicians may need to consider the impact of outcome measures on psychological
wellbeing. As well as a patient-centred approach it appears a holistic approach, considering multiple
domains, may help to capture outcome information that is meaningful to patients. Considering the
variable nature of outcome following prosthetic rehabilitation may help to accurately capture the

range of recovery experienced following limb loss.

The insights from this analysis could provide useful understanding around the practice of outcome
measurement. However, as this work was undertaken as SDA the study was not designed to address
the research aim set out in paper three. In light of this, findings should only be viewed as initial
insights. They are limited by interview questions which did not differentiate between different types
of outcome measurement, such as performance-based or PROMs, which may have led to different
patient experiences. Questions also did not explore the contexts in which outcome measures were
used, i.e., during physiotherapy, or after prescription changes to the prosthesis. In addition to this
the sample were recruited to address the aims of paper two and therefore did not include
participants who had an amputation longer than five years ago who may have had a different

perspective on the outcome measurement process given the lifelong nature of prosthetic care.
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Despite these limitations no previous research had considered the perspective of patients in the
outcome measurement process occurring during prosthetic rehabilitation. These findings could begin
to highlight the importance of their perspective in this aspect of clinical care and help shape future
outcome measurement practice to ensure it is patient-centred and of value to clinical services. More
work is required to understand this phenomenon in greater depth including how outcome
measurement could be useful to this population and what comprises patient-centred outcome

measurement practice.

6.2.4 Paper four — Development of the ECPLISE model

Paper four returned the focus of the PhD to outcome domains of importance, building on the work
described in paper two, to create a rigorously developed model of outcome domains of importance
following lower limb prosthetic rehabilitation, the ECLIPSE model. This research addressed the
previously described limitations of paper two i.e., a single qualitative study, undertaken only in
England, by including domains of importance as described in the wider limb loss literature. This led to
further development of the initial conceptual model described in paper two and enhanced its value

to clinical practice.

As qualitative methodologies provide in depth exploration of a phenomenon of interest (Cresswell,
2014), a systematic review was adopted to identify relevant qualitative papers from the limb loss
evidence base. Healthcare decision makers often rely on systematic reviews to support evidence-
based practice (Bastian, Glasziou and Chalmers, 2010), therefore a comprehensive systematic
approach was used throughout to ensure findings were acceptable to readers (Toye et al., 2014) and
resonated with the prosthetic community, which has been described as having a culture of

quantitative enquiry (Dillon et al., 2019).

An important step in the systematic review process is critical appraisal, which is undertaken to
ensure findings are based on the best available evidence (Shea et al., 2017). However, within a
review of qualitative literature critical appraisal can be seen as a controversial step (Boland, Cherry
and Dickson, 2017). Issues regarding whether to undertake it, how to do it, whether to exclude
studies as a result of it, and finally how to integrate critical appraisal findings into the main body of
the synthesis are common (Dixon-Woods et al., 2006; Thomas and Harden, 2008). Despite these
questions, there is a growing trend towards including critical appraisal within a qualitative synthesis
and it is recommended as part of the ‘best fit’ framework synthesis approach used in this paper
(Carroll, Booth and Cooper, 2011; Carroll et al., 2013). Many tools are available to support the critical

appraisal process, however they often do not differentiate between qualitative methods, such as
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ethnography or grounded theory (Dixon-Woods et al., 2006), and their usefulness is challenged by a

lack of consensus as to what good qualitative research looks like (Toye et al., 2014).

A review of critical appraisal approaches within qualitative syntheses by Dixon woods and colleagues
(Dixon-Woods, Booth and Sutton, 2007) found considerable variation in appraisal decisions between
reviewers experienced in qualitative research, both when using the same and different appraisal
tools, and when using their independent judgement. Care therefore needs to be taken when using
critical appraisal to exclude studies (Dixon-Woods, Booth and Sutton, 2007). The impact of poor
quality studies on the findings of a review was investigated by Carrol and colleagues (Carroll, Booth
and Lloyd-Jones, 2012), who found that including or excluding low quality studies actually had little
impact. However, this finding is limited by the underlying consistency issues surrounding the
assessment of quality in the first place. Despite these issues, it is important that critical appraisal
within a qualitative syntheses is not just a tick box exercise and provides context to the findings
(Dixon-Woods, Booth and Sutton, 2007). In paper four, the CASP tool was employed to appraise the
literature, producing a colour coded rank of the papers enabling the reader to contextualise the
overall findings of the review in the light of any methodological issues. Key issues across the papers
were also summarised in the text but no papers were excluded based on quality to find balance

between the arguments presented in the literature.

The review synthesised the findings from 40 qualitative studies exploring the views of 539
participants from 15 different countries. Their experiences and perspectives were analysed using
“best fit’ framework synthesis (Carroll et al., 2013). This approach was taken as it combined both a
deductive framework synthesis and an inductive thematic analysis. This combination allowed the
conceptual model to be reviewed against accounts described in the qualitative literature, but also
respecified and developed with analysis of data that did not fit within the framework (Carroll et al.,
2013). Limitations of the best fit framework approach include the potential for shoehorning of
concepts into the framework. This was of particular concern due to the researcher’s familiarity and
investment in the concepts identified in the paper two qualitative study. To address this, open line by
line coding of the review data was undertaken prior to coding against the framework. This step
helped to ensure codes that did not match the framework could be easily identified and set aside for

the second stage thematic analysis.

The “best fit’ framework synthesis led to the re-specification and expansion of four of the five
outcome domains described in paper two, and a second iteration of the conceptual model, now
called the ECLIPSE model, which describes mEaningful outCome domains of Lower lImb ProSthetic
rEhabilitation. The revised domains describe the importance of participating in important roles as

well as activities, being able to participate in the way a person wants to, having a prosthesis that
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works for them, being able to manage pain and being able to accept the new normal. Several of the
subthemes that comprise these domains have also been expanded and are all now included in the

model to help provide context to the overarching domain.

Limitations of the final step in the development process of the ECPLISPE model, described in paper
four, include the possibility that all papers documenting the experiences of prosthetic use may not
have been included. This could be due to the well documented issues around indexing for qualitative
studies in bibliographic data bases (Robertson Stuart, Tansey and Quayle, 2017), or the limitation of
the search to the last 10 years. Papers were also excluded where populations were mixed, such as
upper and lower limb loss patients, or prosthesis users and non-users. This was the main reason for
excluding studies in the review as it was not always possible to separate data. For example, not all
studies indicated whether quotations came from individuals with an upper or lower limb amputation,
or whether individual participants used a prosthesis or not. These groups experience of amputation
and rehabilitation differ, especially considering upper and lower limb loss which vary in terms of
prosthetic provision, rehabilitation process and challenges, impact on daily life, and psychosocial
considerations (May and Lockard, 2011). It is possible additional information was included in these
studies that could have contributed to the findings, however inclusion of concepts not experienced
by those with lower limb loss could have led to the generation of themes that were not applicable.
Conversely including exploration of outcomes following upper limb loss in the research question

could have led to concepts unique and important to their experience being lost in a mixed approach.

Finally it should also be considered that a synthesis of qualitative data is at least three times removed
from the experiences of the participants who took part, i.e., participants vs original researcher
interpretation vs synthesiser interpretation (Toye et al., 2014). This is compounded by the inclusion
of many papers within a review and could challenge whether findings are truly grounded in the
experience of patients. Toye and colleagues (2014) suggest this could be addressed through the
involvement of a team with a learning culture and extensive knowledge of the clinical area, as well as
making sure the synthesis methods are grounded in the original studies. The paper four research
team included considerable clinical and academic expertise within prosthetic rehabilitation and was

undertaken as part of a formal learning experience, i.e., a PhD.

Another approach may have been to include patients and the public in the systematic review analysis
and development of the model, especially given the patient-centred nature of this work. This
approach was discussed when planning paper four and co-producing the final model with people
with limb loss was considered. However, each stage of the model’s development widened the
contributing voices, i.e., 37 English participants in the qualitative study followed by 539 international

participants included in the systematic review studies. Co-producing the final model with a smaller
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group of individuals with limb loss could have led to the addition or removal of domains based on the
views of a few, or even a single strong voice, which could have diminished the transferability of the

findings.

The final iteration of the ECLIPSE model presents a patient-centred accessible representation of
recovery and indicates what outcome domains could be measured following lower limb prosthetic
rehabilitation in order to capture success in a meaningful way. The model could also be used to direct
the focus of rehabilitation to ensure interventions and goal setting centre around what is important
to patients. The interconnected nature of outcome domains of importance highlights the need for a
holistic approach to outcome measurement, capturing success in all aspects of the patient’s life.
However, despite the clear connections between domains, the exact nature of how they influence
each other remains unclear. More research is needed to explore the relationship between domains

to deepen our understanding of recovery following limb loss.

6.3 Discussion of the programme of research as a whole

The work undertaken as part of this PhD has contributed to the evidence base investigating outcome
measurement following lower limb prosthetic rehabilitation and has expanded our understanding of
meaningful person-centred approaches to measuring outcome. The narrative review (Paper 1,
chapter 2) explored the current outcome measurement evidence base in prosthetic rehabilitation
from a clinical perspective and set out gaps where future work is required. This initial step set the

scene for what comprises meaningful outcome measurement.

As introduced in chapter one of this thesis, outcome measurement was proposed as a key aspect of a
data driven care environment. Alongside demographic data and treatment information, outcome
data can enable clinical teams to understand the impact of their interventions, identify what works
for different patient groups and where service improvement is required (Devlin et al., 2010). The
narrative review findings expand the outcome measurement segment visualised in the data driven
care environment diagram (Figure 6.2). This provides a greater understanding of meaningful
outcome measurement i.e., understanding outcome domains of importance, feasible and fit for

purpose outcome measures, and outcome measurement practice that adds value to patient care.
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Figure 6.2 Factors comprising meaningful outcome measurement in the context of a data driven

care environment

These three notions indicate where future work is needed to address clinically relevant gaps in the
literature and have directed the work undertaken in this PhD. The following sections will now discuss
the PhD programme of work as a whole and have been structured to reflect the three notions

introduced in Figure 6.2, demonstrating the novel contribution this research makes.

6.3.1 What outcome domains should be measured? — The ECLIPSE model

The main body of work described in papers two and four has attempted to address the first problem
posed in the narrative review i.e., “‘What outcome domains should be measured?’. The identified
domains have been developed iteratively from the perspective of individuals living with limb loss

across two studies (Papers 2 and 4), and are presented in a conceptual model, the ECLIPSE model.
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Figure 6.3 The ECLIPSE model of mEaningful outCome domains of Lower limb ProSthetic

rEhabilitation

The ECLIPSE model addresses the gap in the literature regarding what outcome domains could be
measured and makes a novel patient-centred contribution to the current evidence base. The model
describes five overarching domains of importance. These domains define success following
prosthetic rehabilitation as described by prosthetic users, breaking down into additional subthemes
which provide more detail about how the domains could be interpreted and implemented in clinical
settings. The model can direct clinicians on which domains could be measured on completion of a
programme of rehabilitation to capture success as defined by patients. It also indicates which
domains could be measured as part of routine outcome measurement programmes aimed at
providing data to prosthetic services to direct and inform service improvement work. It could also
inform the selection of domains to be measured as part of larger system level data collection
initiatives which could inform policy making and research development. The person-centred nature

of the model helps to ensure future research or improvement work evaluated using these domains
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will highlight improvements in patient care and prosthetic innovation that are meaningful to

prosthetic users.

6.3.1.1 A multidomain approach

The process of identifying meaningful domains of recovery described in papers two and four also
indicate that the domains described in the ECLIPSE model do not exist in isolation for patients.
Numerous examples were described in the analyses of both papers two and four, which demonstrate
that difficulty in one domain could impact recovery in another. For example, poor socket comfort can
limit the ability to participate in important activities which can impact mental wellbeing and the
ability to accept the new normal. These interactions suggest the need for a multidomain approach to
measuring outcome following prosthetic rehabilitation, which allows success to be captured across
each of these important areas. Capturing the outcome of rehabilitation in this way will ensure that
interventions, services and research and development efforts, are evaluated holistically. This holistic
approach could also help clinicians to understand where problems in a patient’s recovery may lie and

where to direct resources to have the greatest impact on outcome.

6.3.1.2 The ECLIPSE model as a Core Outcome Set

When reflecting on the application of the ECLIPSE model to direct outcome measurement in clinical
settings and research, it needs to be considered in light of wider outcome domain consensus
approaches in healthcare, such as those described by COMET (Core Outcome Measurement in
Effectiveness Trials initiative) or ICHOM (International Consortium for Health Outcomes
Measurement). Development of the ECLIPSE model did not follow the standardised method to
generate ‘core outcome sets’ (COS) as described by consensus organisations such as ICHOM and
COMET. COSs are standardised sets of outcome domains that should be measured and reported in all
clinical trials for a specific health condition (Williamson et al., 2017). They help to address the issue of
domain consensus in research but have also been used in clinical settings. COMET advocate for an
initial systematic review of clinical trials to identify a long list of possible domains (Williamson et al.,
2017). Some COS developers also include interviews and focus groups with patients and clinicians in
this phase, or a qualitative synthesis, to capture the patient’s perspective. This is followed by a
multistakeholder consensus process, such as Delphi, to agree which domains should comprise the

final COS (Williamson et al., 2017).

The ECLIPSE model could be integrated as part of a COS for prosthetic rehabilitation, perhaps
representing a rigorous investigation of domains important to patients which could then be
integrated with the views of other stakeholders. During the course of this PhD a COS has been

developed for studies involving patients undergoing lower limb amputation for peripheral arterial
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disease (Ambler et al., 2020). However, this set focuses on a single cause of amputation and only
considers short- and medium-term outcomes. Nonetheless, like the ECLIPSE model it highlights the
importance of pain, socket comfort, independence, and participation in life activities as important
domains. The development of this COS followed the standardised approach described by COMET, but
only included three patients in the qualitative phase alongside 15 clinicians, and no information was
provided about patient representation in the Delphi process which included 91 individuals. The
extent of patient involvement in this COS raises questions about whether it reflects outcome
domains important to patients, especially in the light of evidence suggesting patients and clinicians

prioritise different outcomes following prosthetic rehabilitation (Schaffalitzky et al., 2011).

COMET advocate for the involvement of patients in the COS process, and it is one of their core
development standards (Kirkham et al., 2017). However, evidence to date highlights that many COS
developers fail to involve patients in the process, or involvement is inadequate and poorly reported
(Gargon et al., 2014). Research by COMET found that including patients in the early COS
development process, i.e., to create a long list of domains, through approaches such as interviews
and focus groups, led to the identification of more domains than identified by clinicians alone (Gorst
et al., 2019). Identifying domains solely from clinical trials can overlook outcomes which are
important to patients and tend to reflect the perspectives of researchers and clinicians (Gorst et al.,
2019). Patient involvement in the later consensus stages used to finalise the COS has also been
examined. Jones et al. (2017) found that healthcare professionals make up the majority of
contributors in several consensus approaches commonly used in COS development, and suggest that
even if patients contribute to the long list of outcome domains their voice may get drowned out in
the consensus process, with the final COS not representing what is important to them. Utilizing the
ECLIPSE model within the development of a multistakeholder COS could offer a strong patient-
centred foundation to the development process. However, incorporating wider views and
undertaking the subsequent consensus phase could alter the patient focus of the model, resulting in
inclusion of domains which are not relevant in the lives of patients, or excluding issues of

importance.

These concerns have led to the development of a patient COS in rheumatoid arthritis (RA)
(Sanderson et al., 2010), building on the extensive work carried out by OMERACT in developing COSs
for RA (Tugwell et al., 2007). The patient COS does not attempt to integrate domains important to
patients with those of other stakeholders, but explicitly acknowledges that what is important to
patients may be different and in need of specific consideration (Sanderson et al., 2010). In
rehabilitation specialities, such as prosthetics, where the focus of interventions is returning the
individual to their previous lifestyle, domains prioritised by patients may be particularly important.

The ECLISPSE model could represent a patient-centred COS, informing measurement in both research
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and clinical practice and ensuring a person-centred focus. Development of the model using
interview/focus groups, followed by a qualitative systematic review and best fit framework synthesis,
could also contribute to the generation of person-centred methods for developing future patient

COSs.

6.3.1.3 The ECLIPSE model to direct rehabilitation

As well as directing outcome measurement, the ECLIPSE model also provides a rigorously developed
model of rehabilitation priorities which could be used by clinicians and service providers to direct the
rehabilitation process. Current guidance on rehabilitation following lower limb amputation is
available from several professional networks which comprise the prosthetic MDT. These include the
British Association of Chartered Physiotherapists in Limb Absence Rehabilitation (BACPAR), the
British Society of Rehabilitation Medicine (BSRM), the British Association of Prosthetists and
Orthotists (BAPO) and the College of Occupational Therapists (COT). Much of this guidance addresses
the processes surrounding provision of prosthetic rehabilitation, but several of the documents raise
the importance of rehabilitation focusing on outcome domains described in the ECLIPSE model, such
as participation in important activities, managing pain, self-management (College of Occupational
Therapists, 2011; Broomhead et al., 2012; British Society of Rehabilitation Medicine, 2018), the
prevention of falls (College of Occupational Therapists, 2011; Broomhead et al., 2012), promoting
independence (College of Occupational Therapists, 2011; Broomhead et al., 2012; British Society of
Rehabilitation Medicine, 2018; Orthotists, 2021), and the importance of the right prosthesis (College
of Occupational Therapists, 2011; British Society of Rehabilitation Medicine, 2018). All these
documents advocate for a multidisciplinary approach which enables different professionals to

address the holistic domains of the ECLIPSE model through their professional roles.

When considering this guidance, it is worth noting that all guidance for use in prosthetic
rehabilitation settings has been produced by clinicians working in the field. BACPAR and the BSRM
used a consensus approach in combination with available evidence, although both documents
commented on the low quality and paucity of evidence to guide recommendations (Broomhead et
al., 2012; British Society of Rehabilitation Medicine, 2018). BAPO and COT used an expert working
party. None of the guidance included the perspective of patients. This approach may have led to
guidelines focusing on the role and priorities of professionals rather than taking a patient-centred
view on the overall outcome of the rehabilitation process. Understanding and incorporating the
perspectives of those using a prosthetic limb could inform future iterations of clinical guidelines. The
ECLIPSE model could also act as a stand-alone framework to guide treatment planning, goal setting
and decision-making during rehabilitation, ensuring services are delivering patient-centred care

which is focused on achieving success in the five overarching domains of the model.
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Interestingly no guidance is available specifically addressing the psychosocial recovery of people
following lower limb amputation, which is described in the ECLIPSE model as ‘being able to accept
my new normal’. This may be because no professional network represents counsellors or
psychologists in this field. BACPAR, COT and BSRM guidance only highlight this domain as an area
which requires consideration during rehabilitation, with the BSRM and COT guidance providing
additional information about appearance (College of Occupational Therapists, 2011; British Society of
Rehabilitation Medicine, 2018). No other guidance or recommended interventions are available to
address adjustment following amputation, despite considerable evidence highlighting the
psychosocial challenges of amputation, as set out in the paper four manuscript. There is also very
little literature documenting the development or impact of psychosocial interventions following limb
loss, with only a few papers describing small-scale interventions or educational programmes
(Srivastava and Chaudhury, 2014; Turner et al., 2021). Nonetheless, these approaches do report
significant improvements in psychosocial functioning and therefore warrant consideration. However,
further research is needed to understand how the domain of “accepting my new normal’ can be
addressed during prosthetic rehabilitation. The ECLIPSE model could provide a useful framework to
underpin the development of novel interventions. By highlighting this domain as an important
component of a successful outcome for patients, the ECLIPSE model could help to steer the field
away from a focus on physical interventions and assistive technology development, towards more
patient-centred and holistic models of care, addressing both physical and mental health

simultaneously.

6.3.1.4 Limitations of the ECLIPSE model

When considering adoption of new research into a clinical setting it is important to consider the
limitations of the work. A significant limitation of the ECLIPSE model is the extent to which it
describes outcome domains of importance outside of high-income (HIC) settings. The World Health
Organisation (WHO) estimate 30 to 40 million people are living with limb loss in Low-and-middle-
income Countries (LMICs) (World Health Organization, 2005). The initial paper two qualitative study
was undertaken in England and few studies identified in the paper four systematic review explored
the experiences of lower limb prosthetic users living in LMICs. Further work is required to identify
what domains characterise a successful recovery in LMICs, but also how well these domains are
represented by the ECLIPSE model. Having a single definition of domains of importance across the
world would contribute to understanding the state of prosthetic rehabilitation globally. Reliable
health data, including outcome information, could help provide invaluable insights to guide policy
decisions, funding and research to identify and address gaps in service provision (World Health

Organization, 2023). The international society of prosthetics and orthotics (ISPO) have cited the lack
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of standardised data and information about outcomes as a major impediment to investment in and

expansion of prosthetic services in LMICs (International Society of Prosthetics and Orthotics, 2021).

However, despite the importance of a standardised approach to data collection, it is important that
any global model of outcome domains represents what is important to individuals living in different
social and cultural situations. A rapid review of qualitative studies exploring patient perspectives of
type two diabetes, undertaken for development of a core outcome set, found different domains of
importance in the LMIC and HIC literature (Gorst et al., 2019). LMIC based studies identified more
domains related to life impact, such as role functioning which was not discussed in HIC. Being unable
to participate in life roles may be more detrimental to those living in LMICs (Gorst et al., 2019). A
greater understanding of what defines a successful outcome for people living in LMICs is required to

enable meaningful outcome measurement and data collection at a global level.

However, in future work it may be important to consider how the world view of the research team
impacts the development of models such as the ECLIPSE. A possible limitation of the ECLIPSE model
is that it has been developed from the world view of a clinician working within a specific UK NHS
prosthetic service, which promotes a holistic patient centred approach to care and delivers
prosthetic services in an integrated multidisciplinary way. Other UK services or healthcare systems
around the world, such as private/insurance-based practice or those in less resourced settings such
as LMICs, may not choose to or have capacity to adopt this integrated MDT approach. For example,
some services may lack of access to occupational therapists or psychological services, or may focus
limited resources solely on prosthetic provision. The holistic multi domain approach described in the
ECLIPSE model may direct measurement and rehabilitation towards aspects of recovery perceived as
outside the scope of practice of prosthetic services in different healthcare systems, which may make
the model feel irrelevant or unachievable. A counterargument could be that the ECLIPSE model
fosters holistic approaches to prosthetic rehabilitation, potentially promoting and informing the
development of patient-centred services. However, any future work aimed at understanding
outcome domains in different settings, especially low- and middle-income countries, may need to
contextualise findings so they are relevant to local healthcare systems. Projects could be led by or at

least involve researchers/clinicians embedded in those systems.

Another possible limitation of the model is whether it represents outcome domains of importance
across groups within prosthetic rehabilitation that are known to differ, especially considering the
impact these differences can have on outcome (Wu, Chan and Bowring, 2010). For example, those
with varying levels of physical ability (clinically described as high or low activity patients), or the
length of time since amputation i.e., new patients versus those who are more established limb

wearers. Varying activity levels within the limb loss population are often due to the variety of causes
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of amputation, the presence of co-morbidities and the wide age range of individuals undergoing
amputation (Darter et al., 2018b). This has led to discussion about ceiling or flooring effects in the
outcome measurement literature (Ostler, Scott, et al., 2022), as single measures struggle to capture
the full range of ability, resulting in development and recommendation of specific measures for high
activity patients (Gailey et al., 2013). This thesis attempted to address these concerns by recruiting a
sample with a wide variety of characteristics, including different ages, causes and activity levels, for
the paper two qualitative study to ensure experience of patients with a range of outcomes was
captured. This range of experiences and outcomes was then broadened by incorporating views and
experiences of participants from the wider limb loss literature, which also included participants with
a wide age range and variety of causes of amputation. This allowed analysis of a successful outcome
as viewed by people with different levels of activity, and enabled consideration of common themes
describing success across the whole group. This can be seen most clearly in the participation
domain, which does not list activities people may participate in but rather suggests success occurs
when people are able to participate in what is important for them. This aligns with examples of
patient centred outcome measure tools such as the Canadian Occupational Performance Measure
(Law et al., 1990) or the Patient Specific Functional Scale (Horn et al., 2012), where the items

captured by the measure are selected by patients themselves.

When considering how groups may differ depending on time since amputation, a sub analysis of the
data collected during the paper two study appeared to suggest that participants who were more
than two years since their amputation discussed the “acceptance of the new normal’ domain more
frequently. Although it is important to note that this sub analysis was not the aim of the research
(Ostler, Donovan-Hall, et al., 2022). The changing nature of outcome domains of importance over
time has been highlighted in a study by Joslin and colleagues (Joslin, Donovan-Hall and Roberts,
2021) who found that children with chronic pain identified turning points during their treatment
where domains of importance changed. Although the stage two qualitative study only included
participants who were within five years of their amputation, the qualitative synthesis attempted to
address this limitation by including participants at any stage in their post amputation life.
Nonetheless, despite these attempts, qualitative research is not undertaken to generalise findings to
the wider population, but to provide rich insights and deepen understanding (Clarke and Braun,
2013). Further work could be undertaken to explore whether the ECLIPSE model represents
outcome domains of importance for different well described subgroups within the amputation
population, such as different mechanisms of limb loss, levels of limb loss, sex, or age, or whether
domains change over time as patients become more established in their prosthetic use. This could

be particularly important with this population as prosthetic services provide lifelong care and
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management. This work could provide insight into whether a core set of domains that captures

outcome in a meaningful way is possible for all prosthetic limb wearers.

As the aim of this current work was to identify outcome domains of importance following prosthetic
rehabilitation, the ECLIPSE model does not consider outcome domains that are important to people
who do not use a prosthetic limb. When considering outcomes presented in Scottish limb loss data,
it has been shown that 60% of people who undergo an amputation in this context do not use a
prosthetic limb (Carr et al., 2023). Hence there is a need to understand success from the perspective
of those who do not wish to or cannot use a prosthesis and explore how to enable recovery through
rehabilitation. Anecdotally individuals who do not use a prosthesis do not appear to be routinely
managed by prosthetic rehabilitation services and are often not included in professional guidance
(Broomhead et al., 2012). Considering that elements of the ECLIPSE model, such as ‘being able to
participate in important activities’, ‘manage pain’, or ‘accept limitations’, may be universal in
rehabilitation settings, then people who do not use a prosthesis are likely to have specific
rehabilitation needs related to wheelchair rather than prosthesis use. For example, how patients
participate in their important activities using a wheelchair and what interventions may be required to
support this. In light of the challenges of wheelchair use in today’s physical and social environment,
and the impact this could have on the patient’s mental health, considerable therapeutic input may
be required to support psychosocial recovery for those who are not able to wear a prosthesis. Due to
the estimated size of this population, further research is required to understand success from the
perspective of non-limb wearers which could be crucial to not only capture outcome but perhaps

more importantly highlight rehabilitation needs for this often-overlooked group.

Limitations of the ECLIPSE model which are particularly relevant to clinical settings are the expansion
of the model from five overarching domains to a more detailed model also visualising the 16
contributing subdomains. This increase may make the model less feasible for clinicians to use as they

consider how to measure all 16 subdomains.

It is also possible that clinicians and patients may see the domains in a prescriptive way, i.e., in order
to experience a successful recovery people have to accept their limitations or appearance. We
acknowledge that sometimes not accepting the status quo can bring about change for the better and
suggest that when using the model to direct rehabilitation that it could be a useful conversation
starter to help manage and track progress. We recognise the complexities of adjustment and
acceptance, and more work may be required to explore these domains further. However, the aim of
rehabilitation is to foster a more positive situation for people. The ECLIPSE model may be useful to
raise awareness of these domains for patients and clinicians and consider available management

options if required.
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Finally, when considering the limitations of the ECLIPSE model It is also worth taking into account
that the qualitative approaches used to develop the model did not follow the recommended process
for core outcome set development (Williamson et al., 2017), i.e., they did not take a consensus
generating approach, but rather used two different qualitative methods to collect and interpret data
from different sources. It is therefore likely that the analysis, interpretation, and presentation of the
final model were influenced by the researchers involved. The influence of the researcher and
supervisors on this thesis, which is part of the essence of qualitative research, will be explored in

more detail in section 6.4.

6.3.2 How should outcome domains of importance be measured?

The second question identified by the paper one narrative review was how outcome domains of
importance can be measured. The ECLIPSE model provides a rigorously developed and patient-
centred understanding of which domains should be measured following lower limb prosthetic
rehabilitation and addresses the first lack of consensus described in the narrative review. However,
the review also highlighted a second absence of consensus regarding which outcome measurement
tools should be used in clinical settings and research. Despite providing guidance on what to

measure, the ECPLISE model does not provide clinicians with a core set of outcome measures.

6.3.2.1 Update on outcome measure consensus

During the course of this PhD the International Society of Prosthetics and Orthotics (ISPO) undertook
a global consensus exercise aimed at generating an agreed set of outcome measures for use
following lower limb amputation (Tan et al., 2023). The author of this thesis was asked to represent
NHS England during the process and contributed to the global Delphi consensus. The final output is a
set of six outcome measures which make up the COMPASS (Consensus of Outcome Measures for
Prosthetic and Amputation ServiceS). These six measures are supplemented by an additional two
high activity measures known as the COMPASS+ and two further measures known as the COMPASS

adjunct (Table 6.1) which can be used at the clinician’s discretion (Tan et al., 2023).

Table 6.1 The outcome measures which comprise the COMPASS

COMPASS Outcome measures COMPASS+ outcome measures

Timed Up and Go (TUG) Comprehensive High-level Activity Mobility
Predictor (CHAMP)

Amputee Mobility Predictor (AMP) Six-minute Walk Test

Two-minute Walk Test COMPASS adjunct outcome measures

Trinity Amputation and Prosthesis Experience |Patient Specific Function Scale (PSFS)
Scale (TAPES-R)
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COMPASS Outcome measures COMPASS+ outcome measures
Prosthesis Evaluation Scale (PEQ) - subscale A generic health related quality of life measure
Residual Limb Health i.e., Patient Reported Outcome Measures

Information System — 29 item profile (PROMIS-
29) or EuroQol (EQ-5D-5L)

Prosthesis Evaluation Scale (PEQ) — subscale
Utility

Despite this much needed progress towards outcome measure consensus, the approach adopted in
the development of the COMPASS did not begin by considering what domains to measure to inform
the selection of measurement tools. This step is advocated for by consensus organisations such as
COMET and ICHOM. COMET work in partnership with an organisation known as COSMIN -
COnsensus-based Standards for the selection of health Measurement INstruments — who describe
standardised approaches for using domains generated through the COS process to identify

instruments (Prinsen et al., 2016).

Nonetheless, the COMPASS project did use the approach set out by COSMIN to identify and assess
outcome measures from the literature, including the use of their "gold standard’ Risk of Bias tool
(RoB) (Mokkink et al., 2016). The project included a systematic review which identified 60 different
measures for use with patients following lower limb amputation (40 PROMS, 18 performance-based
measures and 2 hybrid measures). The COSMIN RoB tool was used to identify measures with
sufficient psychometric properties to enable recommendation for clinical use. Despite quality
appraisal scores ranging from ‘inadequate’ to ‘very good’, no measure was of a high enough quality
to be recommended following the RoB assessment (Tan et al., 2023). To enable the project to
progress an expert panel of nine individuals was convened to re-review the psychometric properties
of the measures and select tools which could be taken forward into the consensus process (Kohler et
al., 2023). Twenty-two measures were taken forward for Delphi consensus. The Delphi process
included 39 participants (12 from LMICs and 27 from HIC) from a variety of professional backgrounds
within the prosthetic MDT, as well as prosthetic users, who took part in four-, two- and half-hour
long virtual consensus meetings. Measures were recommended following discussion and online
voting, with a threshold of 70% agreement to reach consensus (Tan et al., 2023). Six core measures
were endorsed with four additional measures making up the COMPASS+ and COMPASS adjunct
(Table 6.1). The 10 measures covered 12 chapter level ICF categories, as well as three additional
concepts not included in the ICF, such as socket comfort (Tan et al., 2023). The time burden of the
COMPASS is estimated to be around 45 minutes, with 20 minutes required to undertake
performance-based measures and 25 minutes for patients to complete the PROMS. Extra time for

scoring and interpretation of the measures is also required (Tan et al., 2023).
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The COMPASS project addresses a gap in the literature identified in the paper one narrative review
i.e. a lack of outcome measure consensus (Ostler, Scott, et al., 2022), helping to promote the routine
use of outcome measures in prosthetic rehabilitation across the world. However, the focus on
measures before domains and the limitations of the project need to be considered. Firstly, none of
the measures included in the COMPASS and identified via the systematic review had robust enough
psychometric properties to be recommended using the gold standard COSMIN RoB tool (Kohler et al.,
2023). Secondly, the tools selected for the consensus process were based on expert opinion. A
number of the experts involved in the panel had developed several of the tools they were reviewing,
introducing a potential conflict of interest. The authors reported this risk of bias was minimal as a
maximum of two experts were involved in the development/validation of any single measure which
did not allow for a majority vote in the recommendation process (Kohler et al., 2023). Thirdly, during
the Delphi process, participants were asked to vote on their preferred measures. This assumed they
had experience with all 22 measures included in the consensus exercise, which is unlikely given the
low levels of engagement with outcome measures amongst clinicians (Ostler, Scott, et al., 2022). Lack
of knowledge and experience with the measures may have made it difficult to prioritise, resulting in
participants voting for measures they were familiar with rather than the "best’ measure. Finally, the
process only included five prosthesis users compared to 34 clinicians, academics and researchers

(Tan et al., 2023).

Despite these limitations the COMPASS provides a useful first step towards a global consensus on
outcome measurement which could raise awareness of the need to capture outcome globally, as well
as guide future research towards establishing and improving the psychometric properties of the
recommended tools. The project also highlighted that no outcome measures had been developed in
LMICs, with all 60 outcome measures identified in the systematic review developed in high income

settings (Tan et al., 2023).

6.3.2.2 The ECLIPSE model and the COMPASS

The approach taken by the COMPASS developers did not initially take into consideration ‘what’
outcome domains need to be measured using the tools in their recommendations. Reviewing the
COMPASS against the ECLIPSE model could provide useful insights into whether the included
measures capture a meaningful outcome as described by patients and identify areas where
additional measures may be required. Table 6.2 summarises an initial review of the domains
measured by the six tools included in the main COMPASS recommendations, as described in the

papers documenting their development.
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Table 6.2 Overview of domains captured using the COMPASS outcome measures

Outcome measure Domains
Timed up and go Mobility
Two-minute walk test Mobility
AMP Functional mobility
TAPES-R General adjustment

Social adjustment

Adjustment to limitations

Activity restriction

Social activity restriction

Functional satisfaction with prosthesis
Aesthetic satisfaction with prosthesis

PEQ subscale Residual Limb Health Residual limb health

PEQ subscale Utility Prosthesis utility

Of note, three of the measures (Timed up and go, two-minute walk test, and the AMP) capture the
domain of mobility, which considering the measurement burden on clinical staff and patients may be
unnecessary duplication. The outcome domains captured by the recommended PROMs cover a
broader range, especially the TAPES-R. A useful next step would be to undertake a mapping exercise
to explore how the above domains capture the domains described in the ECLIPSE model. This could
inform clinicians how well the COMPASS captures the holistic range of domains which prosthetic
users have identified as important. However, consideration may need to be given to the mapping
process to account for potential differences in the language used to describe the same domain.
Development of a systematic process, perhaps involving prosthetic users themselves could promote

rigour.

The ECLIPSE model could also be useful for other organisations seeking to recommend outcome
measures to their networks or working towards OM consensus. UK based organisations such as
BACPAR, a professional network of physiotherapists working in amputation rehabilitation settings.
BACPAR have developed an Outcome Measures Toolbox (Scopes et al., 2015) that includes 10
measures that have been selected according to the preference of a working group of clinicians, which
is currently being updated. As a member of the BACPAR community, the author of this thesis could
frame the ECLIPSE model as an opportunity for BACPAR to take a different approach to selecting
outcome measures for use in clinical practice by considering measures which capture domains
important to patients. The rigour underpinning the development of the ECLIPSE model could make
future BACPAR recommendations more robust as well as more patient centred. The updated
outcome measures toolbox could be strengthened further by adopting existing methods described

by organisations such as COSMIN that set out systematic approaches to identify appropriate
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measures (Mokkink et al., 2016). An organisation such as BACPAR who have extensive clinical
influence due to the relatively small number of clinicians working in the field and their need for peer
support, could have a significant impact on how clinical services perceive and capture outcome. A
patient centred outcome measurement recommendation from BACPAR could move the field towards

more meaningful measurement.

As part of informing outcome measure recommendations, the ECLIPSE model may also highlight gaps
where additional measures need to be identified or developed. Considering the lack of evidence to
support the psychometric properties of current outcome measures, described in both the narrative
review (Paper 1) and the COMPASS systematic review (Tan et al., 2023), the ECLIPSE model could
direct the focus of research undertaking psychometric testing of outcome measurement towards

measures which capture important domains.

However, it is possible that the range of measures required to capture the ECLIPSE domains may
present a significant measurement burden to clinicians and patients. Future work could focus on the
ECLIPSE model as the foundations for a patient-centred PROM, with five core subscales. This could
address measurement burden and capture outcome in a holistic way, as well as enabling exploration

of how the different subdomains interact.

A core set of outcome measures, or a single holistic tool, which captures domains that are important
to prosthetic users would contribute to meaningful outcome measurement, as described as part of a
Data Driven Care Environment, set out in chapter one. A core set of measures could also contribute
to establishing a minimum data set and help promote a patient-centred approach to data collection

within prosthetic rehabilitation.

6.3.3 What comprises outcome measurement practice?

The final theme introduced in the narrative review (Paper 1) centres around the concept of outcome
measurement practice i.e., how outcome measurement data can be collected and used, ensuring
measurement is of value to clinicians and patients. Domains of importance, fit for purpose measures,
and outcome measurement practice, appear to embody meaningful outcome measurement. Since
the publication of the paper one narrative review two further articles have been published exploring
outcome measurement practice in the United States (Morgan, Balkman, et al., 2022; Morgan, Rowe,
et al., 2022). The first was a qualitative study examining the views and experiences of prosthetists,
physiotherapists, and rehabilitation consultants, of assessing mobility in people with lower limb
amputation (Morgan, Balkman, et al., 2022). Although the study focused only on performance-based
measures it identified several factors influencing the use of outcome measures, and for the first time

considered members of the MDT other than the prosthetist. Barriers to measurement were time and
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space which appeared to vary in their impact between the MDT groups i.e., physiotherapists had
greater access to large gym spaces. Participants also discussed the value of outcome measures,
highlighting the need for useful information that supported clinical decision making at the individual
patient level (Morgan, Balkman, et al., 2022). The second paper built on this qualitative work and
developed a survey exploring performance-based and PROM use amongst prosthetists only (Morgan,
Rowe, et al., 2022). This work also found that time and space were barriers and raised concerns
about the lack of standardisation when implementing measures, which could impact the usefulness

and comparability of results (Morgan, Rowe, et al., 2022).

This work supports the findings from the paper one narrative review (Ostler, Scott, et al., 2022) and
suggests outcome measurement practice in prosthetic rehabilitation is complex and may vary across
the MDT. Value for clinicians appears to lie in the usefulness of information to guide clinical decision
making for individual patients (Gaunaurd et al., 2015; Hafner et al., 2017; Young, Rowley and Lalor,
2018). However, both of Morgan and Colleagues papers described above discuss the value of
outcome measurement to motivate and support communication with patients, which was
highlighted in findings from paper three of this thesis. The author of this PhD did not initially set out
to explore outcome measurement practice itself, however findings collected during the paper two
gualitative study identified an important, previously unexplored perspective on outcome
measurement in clinical settings, which became paper three. Paper three describes the impact
measurement can have on patients and provides a unique patient-centred insight into outcome
measurement practice. The paper describes both positive and negative experiences, as well as
highlighting issues of value and accuracy. All of which have been described in the wider PROM

literature (Chen, Ou and Hollis, 2013; Campbell et al., 2022; Carfora et al., 2022).

Paper three was undertaken as a secondary analysis of data collected as part of paper two, and
subsequently has considerable limitations which need to be taken into account (Szabo and Strang,
1997). However, the research does provide some interesting insights into outcome measurement
practice, and for the first time with this population, considers this element of clinical practice from
the patient’s perspective. An interesting theme identified through this analysis raised the question
of who outcome measurement is for and highlighted that patients did not consider outcome
measurement a process that was of value to them. Experiences described by patients in paper three
suggested that outcome measurement could be useful to motivate patients, to help them evaluate
their progress and develop a sense of achievement, which is highlighted in the ECLIPSE model as an
important outcome domain. However, patients may only benefit from this potential value if they had
access to measurement results and a discussion of the findings was included in clinical consultations.
This feedback step is highlighted in several systematic reviews exploring the experiences of patients

taking part in routine PROM programmes (Chen, Ou and Hollis, 2013; Campbell et al., 2022; Carfora
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et al., 2022). Without feedback patients are locked out of any value measurement may offer them.
These systematic reviews also suggest that feeding back and discussing scores can improve
communication and make patients feel like consultations are focused on what is important to them
rather than the clinician (Chen, Ou and Hollis, 2013; Campbell et al., 2022; Carfora et al., 2022).
However, this could depend on which measures were used, as tools which fail to capture domains of
importance from the patient’s perspective could steer the conversation away from what is important

to the patient.

This complex picture and absence of evidence exploring outcome measurement from the patient’s
perspective in prosthetic rehabilitation highlights the need for future research to explore this
phenomenon in more depth and deepen our understanding. Insights from paper three highlight the
need to explore how outcome measurement could be useful for patients, and how it could

contribute to an improved experience of care, as well as improved rehabilitation outcomes.

In addition, outcome measurement practice in prosthetic rehabilitation also needs to be considered
from the perspective of wider stakeholders, especially when positioned within a multi factorial data
driven care environment. More research is required to understand the perspectives of MDT
clinicians, managers, commissioners, policy makers, researchers, and industry partners to understand
and develop data collection and measurement processes that are meaningful and add value to

prosthetic rehabilitation.

The author of this PhD, in collaboration with the PhD supervisors, academics from other universities
and a patient representative, have been successfully awarded an NIHR Research for Patient Benefit
grant to explore multi-stakeholder perspectives, including the perspectives of patients, on the value
of health care data and outcome measurement in prosthetic rehabilitation. It is hoped that this work
will form the foundations of a nationwide patient-centred data collection initiative which is
positioned around the needs of patients and clinicians. The findings from paper three were
instrumental in informing the need to include the patient’s perspective in data collection for this

project.

This funding will help to understand patient, clinician, and wider stakeholder requirements for data
collection initiatives in prosthetic rehabilitation. Future work building on these recommendations
could include the development of a nationwide data collection initiative which includes routine
outcome measurement. This initiative would offer invaluable learning for the field of prosthetic
rehabilitation. Intelligence could be gained not only through insights explored using the collected
data but also through learning about how data is actually utilised in clinical settings and beyond.
Lived experience of using healthcare data is invaluable. This author’s clinical experience with

outcome measurement as part of the Microprocessor knee policy raised many practical issues which
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led to this PhD, such as how to interpret scores on different measures and what a change in score
meant for patients. Understanding how data is used in practice at the individual, service and system
levels, by different stakeholders, alongside clinical intuition and experience, could help inform and
develop best practice for outcome measurement in clinical settings, as well as wider use of

healthcare data.

6.4 The impact of the researcher

Reflexivity is a key element of qualitative research and considers the impact of the researcher on the
research process (Finley, 1999). This influence extends to the generation of research questions, the
selection of methods, development of data collection materials, the collection of data, and its
interpretation. Within qualitative studies it is well recognised that the researcher is instrumental in
the generation of research data and findings (Braun and Clarke, 2021), however this influence also
extends to the narrative and systematic reviews included in this PhD. The process of reflexivity
explores the researchers own unconscious reactions and the dynamics of research-participant
relationships, which can offer interesting insights and uncover implicit biases. By engaging in
reflexivity, the researcher can offer an open and transparent account, allowing scrutiny of research

integrity (Finley, 1999).

6.4.1 The impact of the researcher on this research

The reflexive approaches taken during this PhD can be characterised as introspection and
intersubjective reflection, which consider the researchers own experiences and personal meanings,
and how they interact with others in different contexts, respectively (Finley, 1999). These approaches
to reflexivity align with my ontological position. Critical realism acknowledges an objective reality
that sits behind and is viewed through different lenses or prisms (Gorski, 2013). Introspection and
intersubjective reflection consider the lens of the researcher, reflecting on how the researcher views
reality, how they view reality viewed through the lens of the participant and how these myriads of
views interact. In this section | focus on my own assumptions and position as both a clinician and
researcher and consider how they may have impacted the interactions with participants who took
part in the studies. Throughout the PhD | used a reflexive journal to document the process, several

accounts have been included in Appendices J and K.

My previous clinical experience and the frustration of using outcome measurement in clinical
practice led me to focus on meaningful outcome measurement in prosthetic rehabilitation. My
experience of the Microprocessor knee policy (MPK), implemented by NHS England in 2016

encompasses many of the problems (NHS England, 2016). The policy stated clinical teams should use

200



Chapter 6

outcome measures to indicate whether a patient could be prescribed an MPK. Measures were taken
before and after a four-week trial with the MPK and if the patient’s scores improved the MPK could
be issued. This experience highlighted several feasibility issues such as the amount of time to
complete tools and lack of space in clinical areas, as well as problems with interpretation as we didn’t
know how much improvement on each measure was enough to enable us to prescribe, and which
measures were more important to consider. These problems were not just experienced by my team
but were the topic of conversation at many professional network meetings in the field. Clinicians
expressed frustration that what should be useful information to our decision making didn’t seem to
work well in practice and in some cases became burdensome to clinicians and patients. This
experience positioned me as an insider to the overarching aim of the PhD, as | sought to explore
meaningful outcome measurement, and risked my views and experiences dominating the narrative
review which set the scene for subsequent research. Awareness of this position led to the
involvement of additional clinicians from across the MDT in the review process. This helped to sense
check what | thought was clinically relevant and should be included in the review and incorporated
other perspectives in the analysis and interpretation. The process of discussion with MDT clinicians
helped me to consider some of the financial implications of routine outcome measurement, as well

as include new and novel approaches, such as computerised adaptive testing.

The position of insider was reversed in the subsequent papers, which used qualitative methods to
explore the experiences of prosthetic users. This could have led to research questions that were not
relevant to prosthetic users themselves or asking about their experiences in the wrong way. PPIE
work was undertaken to help address these concerns. Our group of public research partners helped
develop the interview guides for papers two and three, to ensure questions were relevant to people

with lower limb loss and used language that was accessible.

When undertaking papers two and three, | reflected on my position as a physiotherapist. There were
many ways this role could influence the development, data collection and analysis. As a
physiotherapist | am focused on rehabilitating people following lower limb amputation, providing
information, and supporting patients to achieve their goals. During data collection | was aware of my
tendency to revert to this clinical position which could result in me wanting to offer the participant
advice for problems they described rather than listening to their experiences and trying to
understand. This has been described in the literature as a righting reflex, which is defined as “the
desire to fix what seems wrong with people and set them promptly on a better course” (Miller and
Rollnick, 2002, Page 6). Awareness of this reflex, identified through reflexive accounts and PhD
supervision, helped me to manage its impact on data collection. If any specific issues were raised by
the participant during the interview that appeared to be causing them distress, | briefly noted them

down and raised them with the participant on completion of the interview. | also included these
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interactions in my reflexive accounts and considered their influence on the interview. One such
occasion led me to recommence recording of the discussion as raising the problem generated more

conversation relevant to the research question.

| also reflected on the fact that | worked clinically at one of the recruiting centres and patients who
were recruited in that centre may have been treated by me in a clinical capacity or may have known
that | was a physiotherapist. Those that had been treated by me in the past were interviewed by Dr
Donovan-Hall (primary supervisor) but may have known of my involvement as | was the primary
contact on the PIS and may have been referred to by my colleagues as they recruited patients. This
could have influenced which patients agreed to take part, how participants considered the interview
questions i.e., they may have focused more on experiences of physiotherapy rather than MDT
rehabilitation, or how they talked about their outcome, i.e., presenting a more positive view of their
recovery. The awareness of this role may also have influenced the perception of power between the
researcher and participants, especially as some participants were interviewed at the limb centre,
compounding the potential biomedical perception of their status as a patient. However, not all of
the patients were recruited from the limb centre | worked in, and those that were not didn’t know |
was a physiotherapist. Some participants were also interviewed in different settings, i.e., their own
homes or over the phone, and some took part in focus groups where there may have been additional
influence from other participants. These different approaches may have varied the impact of my
physiotherapy/researcher role on participants. Conversely my in-depth knowledge of the
rehabilitation pathway following amputation, as well as my experience talking with and supporting
many individuals with limb loss may also have helped me to build rapport with patients. By asking
appropriate questions and demonstrating an understanding of their experiences, | may have enabled

them to discuss issues openly with me, which allowed generation of deeper insights.

During the analysis of paper two | reflected on my role as a physiotherapist again. It was
acknowledged that this perspective may tend towards a focus on more physical outcome domains of
importance. The involvement of Dr Donovan-Hall (a health psychologist) in the analysis and
interpretation of the findings introduced a psychosocial focus which helped challenge my physically
grounded interpretations and encouraged me to consider other meanings. For example, in paper two
my early analysis initially focused on the importance of the physical abilities” which participants
described needing to regain following amputation. Following discussion and a review of the data with
Dr Donovan-Hall it was clear that the physical abilities underpinned the important domain of being
able to participate in valued activities, therefore we revised the theme. This additional perspective
provided a higher level of verification and trustworthiness, strengthening the rigor and credibility of

our approach.
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During paper four | was aware of my closeness to the themes identified in paper two and how they
may influence my analysis and interpretation of the limb loss literature. | was concerned that if |
undertook a thematic synthesis of the entire data set, | would not be able to see domains other than
those reported in paper two. A period of desk research identified "Best Fit’ framework synthesis as a
possible solution. This approach acknowledged the existence of the initial conceptual model from
paper two and allowed it to be reviewed in light of the wider evidence, but at the same time offered
space to collate and analyse findings that did not appear to fit. The adoption of open line by line
coding of data also helped prevent shoe horning of data into the framework. A reflexive diary and
involvement of the PhD supervisors in development of the ECLIPSE model also provided a method to

challenge my assumptions.

Overall, the development of the ECLISPSE model could have been influenced by my clinical
experiences, such as well-known pressure on clinical time influencing a desire to not include too
many domains to measure as | attempted to offer feasible solutions to the problems identified in the
narrative review. Conversely the perspective of a physiotherapist in clinical practice may have given a
unique insight into the creation of themes that are accessible to patients and clinicians and

influenced my choice to describe domains using the voice of the patient.

6.5 Strengths and limitations

The following section summarises the strengths and limitations of the work undertaken as part of

this PhD.

6.5.1 Paper 1

Strengths

e The aims of the research were derived from problems faced in clinical practice and sought to
address a real-world problem facing prosthetic rehabilitation.

e Multi-disciplinary perspectives informed the review of the literature which set the clinical
focus for the work undertaken within the PhD.

e The broad scope of the review allowed consideration of outcome measurement as a whole
and ensured subsequent research within the PhD addressed questions that were relevant

and important.
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Limitations

6.5.2

The narrative approach could have led to cherry picking of papers that aligned with the views
of the contributing authors rather than including the full range of available evidence.
The absence of critical appraisal could have led to the inclusion of low-quality papers which

may have influenced the final themes.

Papers 2 and 3

Strengths

Patient involvement in the design of the empirical qualitative research ensured questions
were accessible for participants and the research design did not cause inconvenience for
prosthetic limb wearers.

The combined convenience and purposive sampling approach generated a large
heterogenous sample, recruited from four NHS limb centres, and included views from
individuals with characteristics representative of the UK limb loss population.

Member checking validated the initial domains of importance identified through the
qualitative study (Paper 2) and visualised in the first iteration of the conceptual model,
suggesting they may be transferrable to other patients undergoing prosthetic rehabilitation.
Unexpected findings from the paper two study allowed novel insights about outcome
measurement practice from the patient’s perspective to be identified and documented in
paper three. These insights could shape outcome measurement practice in clinical settings
and encourage clinicians and service providers to consider the patient’s experience of taking

part in outcome measurement.

Limitations

The qualitative study recruited participants from a single country i.e., England, which may
limit the transferability of findings to patients living in different social and cultural settings.
Utilising clinicians to carry out convenience and purposive sampling could have resulted in
the inclusion of patients who were more adjusted to their amputation or had a more
successful outcome.

As the PhD researcher was a practicing physiotherapist within a prosthetic rehabilitation
centre, her interpretation and analysis of interview and focus group data could have led to
more physically focused outcome domains of importance.

Paper three was undertaken as a secondary data analysis of data collected as part of the

paper two qualitative study. As the sample was not recruited to answer the paper three
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research question the researchers did not consider their experience with different types of
measurement, when in the rehabilitation process they took part, and with which
professionals, which could have influenced the findings.

The involvement of paper three participants in the paper two study, where they discussed
outcome domains of importance, could also have influenced their responses to the paper

three interview questions.

Paper 4

Strengths

Paper four led to development of the second iteration of the conceptual model following a
systematic search of the qualitative limb loss literature, ensuring all relevant publications
contributed to its development.

Utilising the qualitative limb loss literature led to the views of 539 participants from 15
different countries shaping the final iteration of the ECLIPSE model.

The framework developed for synthesis of the qualitative literature was based on the first
iteration of the model (Paper 2), allowing the synthesis to be grounded in the experiences of
prosthetic users.

The ‘best fit’ framework synthesis approach allowed development of the conceptual model,
clearly demonstrating how the qualitative literature revised and expanded the domains of
importance.

Naming of the domains of importance using first person language maintains and promotes
the patient-centred focus of the ECLIPSE model.

The researcher’s role as a practicing physiotherapist in prosthetic rehabilitation ensured that
the ECLIPSE model was developed and presented in an accessible and feasible way to enable

use in clinical settings.

Limitations

The qualitative studies included in the paper four systematic review didn’t focus on outcome
domains of importance but instead explored a wide variety of experiences associated with
prosthetic use. This led to the researcher interpreting findings from these studies in the
context of a different research question which may have led to misinterpretation.

Data included in the synthesis was collected from participants by a variety of different
researchers before being interpreted by the PhD candidate. This interpretation of an

interpretation is at least three times removed from the source of the data.
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e The samples of the included studies involved very few participants living in LMICs. It is
therefore unclear if the ECLIPSE model represents the views of those individuals and limits its
global application.

e The 'best fit’ framework developed to enable synthesis of the qualitative evidence was based
on the initial model developed by the PhD candidate. Ownership of the model and
investment in its development could have led to overfamiliarity and confirmation bias which
could have influenced both the analysis and findings.

e Expansion of the ECLIPSE model from five overarching domains to a more detailed model
also visualising the 16 contributing subdomains may make the model less feasible for

clinicians to use as they may consider how to measure all 16 subdomains.

6.6 Recommendations

This section summarises the recommendations emerging from the work undertaken within this PhD.
It considers recommendations for clinical practice and research settings in the field of prosthetic

rehabilitation. Future research, building on this PhD will be discussed in the following section.

6.6.1 Recommendations for clinical practice

e C(linical teams should consider outcome measurement as part of routine data collection, as
well as a key part of a data driven care environment

e However, clinical conversations about outcome measurement need to move beyond just the
selection of measurement tools and consider value to clinical practice through exploring the
why, what, and how of measurement.

e When considering what outcome domains to measure the ECLIPSE model offers a rigorously
developed selection of domains derived from the experiences of lower limb prosthetic users
across the world.

e The ECLIPSE model could be used to inform the selection of outcome measures for future
NHS prosthetic service specifications or component policies, ensuring the process of
evaluating interventions is meaningful.

e C(linical teams undertaking outcome measurement or developing routine outcome
measurement programmes should consider the perspective of the patient. Outcome
measurement practice should be patient-centred, ensuring measurement is of value to
patients through feedback and discussion about results, as well as considering its

psychosocial impact and offering opt out options.
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e The ECLIPSE model could be used to direct the focus of rehabilitation and design of future
prosthetic services, especially the development of psychosocial interventions. The model
could also inform future prosthetic rehabilitation clinical guidelines.

e The ECLIPSE model could inform future outcome measurement consensus work undertaken
by BACPAR, or ISPO via their COMPASS initiative. Version two of the COMPASS could focus

on identifying measures which capture meaningful outcomes more holistically.

6.6.2 Recommendations for using the ECLIPSE model in research

The ECLIPSE model could be used in prosthetic rehabilitation research settings as well as clinical
settings. The recommendations below describe how the ECLIPSE model could be used in the design

and delivery of prosthetic research. Future research building on this PhD is described in section 6.7.

e The domains described in the model could guide the selection of primary and secondary
outcomes for prosthetic research to ensure studies capture outcomes which are important
to patients.

e The ECLIPSE model could also guide the prioritisation of research activity within prosthetic
rehabilitation, by focusing on devices and interventions that address outcome domains of

importance.

6.7 Future research building on meaningful outcome measurement

Future research building on the work undertaken within this PhD needs to focus on identifying
outcome measurement tools to capture the domains described in the ECLIPSE model. Without

recommended measures clinicians will continue to find selecting outcome measures challenging.

Initial work could focus on mapping current outcome measures onto the ECLIPSE model. This could
involve the full range of tools developed for use following lower limb amputation, or focus on
measures recommended in the recent ISPO consensus work, the COMPASS (Tan et al., 2023).
However, the process for mapping outcome domains for PROMs may need careful consideration.
This could involve the development and comparison of domain definitions to ensure the domains
reportedly captured in PROMSs match those of the ECLIPSE model. This work has already been started
as part of an undergraduate student project to understand how the COMPASS domains map against

the ECLIPSE model, and to explore the mapping process.

Once measurement tools have been identified future research is required to establish their
psychometric properties. Many of the systematic reviews identified in the paper one narrative

review highlighted the absence of psychometric properties within prosthetic rehabilitation measures,
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especially responsiveness which is critical for meaningful use in clinical settings (Ostler, Scott, et al.,
2022). This finding was supported by the COMPASS initiative which was unable to recommend any
measures based on the COSMIN Risk of Bias check list (Tan et al., 2023). Once measures have been
identified which capture the ECLIPSE domains, research is required to investigate their validity,
reliability and responsiveness, with a focus on minimal clinical difference values, and perhaps more
importantly minimal clinically important difference values to enable clinicians and patients to

understand when a meaningful change has occurred (Ostler, Scott, et al., 2022).

Outcome measure development may need to be undertaken where there are gaps in coverage of the
models’ domains. In light of previously described barriers to outcome measurement in clinical
settings, such as a lack of time (Hafner et al., 2017), future work could focus on creation of a new
multi-domain PROM which captures the ECLIPSE model domains within one measure. Work
undertaken in this PhD could underpin the creation of a new PROM embedded in the experiences of

lower limb prosthetic users.

In light of poor representation of participants from LMICs in the development of the ECLIPSE model,
future work should also consider outcome domains of importance in different social and cultural
settings, as well as considering the impact of different healthcare systems in LMICs, and within
private/insurance-based systems. Research could focus on whether domains differ across the world
to help inform global data collection initiatives and ensure measurement is relevant to different

settings.

Finally, future work is required to further understand outcome measurement practice in the context
of wider prosthetic routine healthcare data collection. Little is known about how clinical services
collect and use data, including outcome data, how data could be of value to patients and clinicians,
and what the barriers and facilitators to outcome measurement across the MDT are. The author of
this thesis, in collaboration with the project supervisors and academics from Nottingham Trent
University has recently been awarded an NIHR Research for patient benefit grant to explore this
problem and consider what is required to develop a nationwide prosthetic data collection initiative.
The lay summary for the project can be found in Appendix L. By understanding current data
collection and outcome measurement practice from the perspective of patients, clinicians, and wider
stakeholders we can work towards a national data collection initiative that enables data driven care
environments throughout prosthetic rehabilitation, realising the value of data to improve patient

care and outcomes.
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6.8 Conclusions

The aim of this research was to understand and contribute to the body of evidence around
meaningful outcome measurement following lower limb prosthetic rehabilitation, and drive changes
in clinical practice that foster person-centred approaches to measuring outcome. The work described
in the four papers which comprise this thesis have attempted to define meaningful outcome
measurement as 1) measuring what matters most, 2) using fit for purpose tools that provide useful
information to clinical teams, and 3) to practice outcome measurement in a way that uses

information to improve patient care and outcomes at the individual, service, and system levels.

This PhD predominantly focused on measuring what matter most by addressing current gaps in the
evidence base concerning what outcome domains to measure following prosthetic rehabilitation
from the patient’s perspective. Papers two and four used different research methods to explore
what patients felt were outcome domains of importance, allowing triangulation around this

phenomenon, and leading to the rigorously developed ECLIPSE model.

The ECLIPSE model provides a patient-centred, accessible model of outcome domains of importance.
It describes five core domains and presents the associated subdomains to promote greater
understanding. Domains of importance have been highlighted as 1) | am able to participate in my
important activities and roles, 2) | am able to participate in the way | want to, i.e., independently,
easily and well, without falling over and with as little equipment as possible, 3) my prosthesis works

for me, 4) If | am in pain, | am able to manage it and 5) | am able to accept my new normal.

The model can be used to direct the selection of outcome measures, or the focus of rehabilitation to
ensure services consider success as defined by prosthetic users. The ECLIPSE model could contribute
to a future prosthetic rehabilitation core outcome set or represent a patient core outcome set in its
own right. Using the model to identify outcome measures could indicate areas where future tools
need to be developed or focus psychometric testing on specific measures, helping to generate tools
that are fit for purpose and provide patients and clinicians with useful information. Future work
could focus on developing a patient-centred PROM based on the ECLIPSE model, which captures all
domains of importance and enables consideration of how domains interact during recovery. Patient-
centred outcome measures would contribute to a minimum data set for prosthetic rehabilitation and

support future data driven care environments.

This PhD also presented insights into outcome measurement practice, through paper three, which
consider the patient’s perspective. Novel insights indicated that outcome measurement can have
both a positive and negative impact on patients. Outcome measurement could be used to motivate

patients, improve communication, and support adjustment, however the potential for negative
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responses should not be overlooked. Adopting a patient-centred approach could make outcome

measurement more meaningful and therefore beneficial for patients themselves.

Further research is needed to provide greater understanding of outcome measurement practice from
the patient’s viewpoint as well as from the perspective of wider stakeholders in prosthetic
rehabilitation, especially when positioned within a multi factorial data driven care environment.
Research is also required to explore the requirements of a data driven care environment, especially
considering it from a patient-centred perspective. A recently awarded NIHR Research for Patient
Benefit grant will continue this work to understand and develop data collection, and measurement
processes that are meaningful, add value to prosthetic rehabilitation and realise the potential of data

to improve patient care and outcomes.
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Session 1: Patient PPIE Contributors Discussion Points

Appendix A

Project Implications

»  Challenges of coping with amputation after Leaving hospital and feeling

Optimising use &

unsure of what they would do next — linked to the importance e of peer Jw  accessibility

support. throughout journey
» Importance of information following amputation and getting the right I

information, which they sometimes felt did not get used. —» Empowering and

»  ‘Frequently Asked Questions’ linked with key information the beginning

continuity of care

of the journey were suggested as helpful.

»  PPIE contributors highlighted the importance of supporting mental heaﬂ‘

4

A holistic approach

and how acceptance is key and helps you to move on.

Patient and public involvement report

Session 2: Clinical Contributors Discussion Points

»  Key information was seen to help patients feel empowered with their
care and understand what they needed to ask in order to progress
through their treatment, gain experience, and develop a sense of

4

Aligning systems at a
national level

w

B

expertise in their needs.

»  Frustration of having to repeat themselves constantly to different
clinicians and felt the ‘right data’ was collected but ‘not used’ throughout
the journey.

»  The group wondered whether nationally collected information like this
might help support their continuity of care.

»  Data was seen as useful in tracking their own progress, but caution
needed to be taken g comparing with others as it may affect their ability
to adjust.

»  Any form of outcome measurements needs to be carefully framed to
accommodate for ups and downs of the rehabilitation process and the
importance of thinking about ‘learning curves’ and not ‘setbacks’.

Multi-stakeholder

buy-in and support ‘\

Co-developed and
owned by group

N

development

Use for service ]

»  Possible platforms to collect this information were discussed alongside
concerns about age and ability to access IT software. ]

v

»  Showing the value of the study was felt to be a key driver that would lead

Research needs to be linkedw|

to limb centres

o/

[

to participation and the need to be linked to a limb centre

Valuing participant time and

engagement

Buy-in’ from stakeholders was seen as really important - essential for
the initiative to be co-developed and not linked to an individual or
institution

The ‘group owning it’ and how this was vital to adoption and take-up
Research access via the NVR was highlighted as a laborious process tc
access information and not fit-for purpose, which is a missed
opportunity

Importance of collecting useful data that was fully aligned to all
systems at a national level, such as the National joint registry and ‘UK
Rehabilitation Outcomes Collaborative’ (UK ROC)

Comparing centre performance through benchmarking to reduce
variation in practice, standardise practice, and identify the need for
further investment in services and carry out research

Importance of standardising the outcome measurement tools that we
use. Currently across the country we’re often using different measures
and not always using the data we collect for anything

Suggestions for success were to identify a core dataset and build up
over time, have a team to support data collection and collect data of
value i.e., understanding exactly what the reason is for capturing
different data. Other enablers of a system were a streamlined
interface and time to do data entry within clinical role. Clear guideline
around who was in putting what would also be essential so there was
no duplication

Promoting the project through the centre managers forum, as well as
recruiting through contractors and specialist interest groups

Covering clinician time and staffing costs were essential to enable
research to take place and taking the opportunity to do anything
virtually so people don't have to travel also makes things easier
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Background
Measuring halth outmmes & especially relevant i muday's n-
demands on resouraes, as well as the expectation of a culure of
mntimml impmvement, services need i comsstently demonstrate
their value and impact " Outcome nformation can provide an
understanding of the impact health services and meerventions haveon
the health and well-beng of patents.

The #rm outcome measurement can be better undenstond by
breaking it down into the sutcome domain being measured and
the measurement tool used for the task. An outcome domain can
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be defined as an dement of halth fie. pan, physical function,
emotional wellbeing, or social activity) that & changed by a
particular intervention.” A measurement tool can be defined a5 a
standardized instrument used in reseanch and dindcal practice to
capture and evaluate this change.”

Within clinical practice, outcome measurement in the form of
prodssonal reported measures, performance-hased measures, or
Pﬁﬂt‘:dwmmm{Pﬁ'&Msfcm]:ud ma
mumber of different ways. On an individual basi, the use of an
outcome measure {(UM) can be hdpful to capture changes in a
atient’s status afer an intervention or when mondtoring patents
ower time.” This information cnbe shared with the patient toreview
rogres throughaut rehabilitation, and more se motivation, or an
e used by the dinician to highlight a reas of concem, direct treatment
Panning, or justify requess for the finding of inerventions or
devicss,? for example, the Matinal Health Service {NHS) England
Micrproaesor Knee Policy within the United Kingdom. *

A more coordinated approadh tooutceme measurementalong a
pathway of carecan be described as routine outcome measurenent
(ROM). ROM is defined as “the systematic use of a smndard-
wed OM(s) in dinical practice with every patient as part of a
standardized assemment practice guideline.™ This systematic
appmach to oukome mesurement @n provide individual
services or departments with a wealth of information on the
quality of care and interventions they are delivering. " Data can be

www PORounalom 1
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used to direct and inform improvement work and evahiate the
ways of working When coordinated ROM & commenced in a
number of services, benchmarking can be undertaken® and a
system-wide appmach adopted, that &, undertaken acmess
organizations that delver the same senvices to a target populaton,
This sysem-level apprmach to ROM can be wseful in sevemal
coniexts, especially if widely acessible. ltallows @mparisom ofthe
performance of different healthcare providerns and gives patents
vahmle inkrmation on the best performing omganizatons,
enabling informed decisions on where to recsive care! Bench-
marking canako hel pto identify services where outcomes are good
and use those as exemplars to mse sandards acros the NHS,
reducing vanation i the system. Collating large data sets
concerning, a specific population, such as lower limb amputation,
can ako be useful for rseanch purposes to strive to understand,
and mfluence, the facwrs that may have an mpact on clinical
ourome,

Outcome mexsurement & crucial to infem and  theneforne
improve chincal decison-making. If healthcare services want to
ensure they are ddivening the most effective care, they need
mformation, specifically aluos the ourome of care, which can
evaluate thar mpact”

The poential for using ROM to evahmate, inform, and mmprove
chinical practice at the system level has been realized in several UK
chnical settings. Two notable examples are the NHS FROMs
programme and the UK Rehahilitaton Outcomes Collabomative
(LEROLC ),

The NHS England PROMs programme® colleds PROMs data
fur hip and knee replacements, before and afer sugery. Data an=
collectad natinally and allow commnison of swrgical centers and
informed patient chodce of eenters with the best outmmes. Cruaally
ithis program i linked to the Mational Joint Registry, which collects
implant safety data from acmes the United Kingdom on all joint
replacement sungery.”* Combiningthese data sets allows the vahseaf
joint replacement on patients’ bves to be asemed, & well = a
oom parison of the peformance of different implant componentry,
providing evidence for iner Joms, service perfirmance, patent
safety, and compunent selection. ™

UEROC apphes s ystem-wide ROM in the antext of rehalibita-
tion and aims to provide data that can ndwrm the provision of cost-
effective newnsrehabil it fion services in the NHS. ™ The collaburative
developed a national dinal dtbase ombning data on re
habilitatiin needs, the nterventions patients recaved, and mpor-
tandy their mutcomes. Dat colleced wene usead @ demonstrate that
spedalist neumrehabdl itation was a highly cost-effective ntennention
mmpared with potential lifelong care needs. This evidence led
s ficant imvestment in rehabili tation services throughaout the NHS,
alongside the development of evidence-based sandands of e that
have reduced variation across the system and driven up quality.’*

However, even within these valuable examples of system-wide
ROM, engaging clinicians in outoome messurement 15 a chal-
lenge, " and it s widely acknowledged that (YMs are not moutinely
used in dinical practice.® MHS policy™ and prosthetic reha bilita-
tion profesional bodies, such 2 the Brtsh Amociation of
Prosthetists and Orthotists and the Brtsh Associatons of
Chartersd Physiotherapists in Amputation Rehabilitation, have

imued adwcacy and guidance on OMs i clinical servics." ™"
Huowever, the useof (Ms hasyetto beamme em bedded, and there &
currently no UK outcome data collection mitiative capturing the
inherent usefulness of this mformation after amputation.® Despite
the common view that it & due to ambivalence of dindcians** and a
resstance o change and nnovation among service providers, ™ a
sysematic review by Duncan and Murmy* explening lamiers and
facilitators to OM use among allied health profesionaks (AHPs)
suggests this & not the case. Successful mplementation needs
multifacdorial efforts, overcoming barmriers such as lack of tme,
unfeasible (OMs, perasived lack of value in measurement, and
imufhicient organizational support.

To make ROM a meaningful reality after lower hmb ampastation,
which has the potential to evaluate and dirsct improvements in the
care providal to patients, it & important 1 understand what &
already known about outaxme mesurement within this context. As
described aluve, there are many factors that may need to be identified
andd comsidered in this sething. Therefore, a namative review has been
undertalen to enable a broad approach to surveying and cntically
synthesizing the current state of knowlalge on outcome messure-
areas for future work that waill have chnical vahee,

Methods
Narrative approsch

A narmative approach was chosen for this review to allow e a
broader exploration of the sutoome measurement literatune within
the prsthetic rchahilitation evidence base. This broad apprach
fits. well with the narmative review methodology because it dioes not
stpulate the frmulaton of a speafic rsearch question, =
required for scoping or systematic eviews, which may have
resulted in rdevant ssues being overkoked *' For example, a
review of syseEmatic reviews in Morway, generated to inform
policy-making, fund that the evidence lase mnchded in the
syseEmatic reviews was namow and represented only a small
proportion of questions rdevant to public policy.™

Humwever, there has been much criticsm of narmtive reviews in
the past, and they have often been described a5 infenor tosystematic
reviews.” Critidsm indudes the absence of a method that can be
unoomnscious bizs by the rsmrche because they select studies to
be included without any indlmion or exchsion criteria, or quality
amemment ™ Mone recently, Furey and Goldshmeid™ challenged
this hierarchical stance and suggesid that namative reviews should
e seen a5 complimentary &y systematic reviews rather thaninderior.
They suggesied that the lens of the authos—mn this case a mnge of
experiencal interdisciplinary mternational dliniciams and academi-
used tos help thase viewing outoome measurement through a similar
lens and to understand the implications of the evidence. Perhaps ina
similar way to qualimtive reseanch, where the resmcher & seen 2
part of the research proess and enmuraged to be refledve about
thesir impact, the mie and asumptions of the researcher in narmative
reviews should also be considered.

Greenhalghet a™ abo suggested that narmtivereviews can bean
impaortant start ina field where little i knownor summa rized about
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a subject, such as outome mesurement in prosthetic dinical
practice. This apprmach can help contextialme the evidence baseand
pm:mwdqmﬁrmmﬁmzwkﬂm
voice of the dinical narmative thread may have been lost within the
cmstrains of more systematic methoddoges®; therebre, this
bmad overdiew may be a useful starting point which sets the scene
for more sysematic approaches in the future, However, in light of
jpublhed criticiems, i order for a narmtive review to be meaning-
ful, a rigomus approach should be adoptal, vsng proceses dewn
from sysematic reviews, such as search methods, sdection oritena,
data ectraction, and :irltﬂ'_pu'ztn:im'n.u'x'

Search strategy

A hiterature search was conducted following the Prefermed
Reporting Items for Systematic Reviews and Meta-Analysis
principles apprepriate £ narative reviews, a5 set out by Ferman, ™
and 15 described here in two steps. Step 1 describes the initial
hierature smmch and the sdection of articles from reviewing tides
and abstracts. Step 2 describes the selection of articles after full -ext
review and inclusion of additonal papers identified through
searnching reference hists and gray literature sources,

Step 1

The CINAHL, Medline, ScienceDinsct, and Psychfo biblographic

databases wene seanchad in July 200, The keywornd outcome AMD

(messur* OR tool OR scale OR mstroment) was combmed with

AMND (prosthe® OR amput* OR “limb los® ) and seardhed in titles

and abstracts. An Englih language filer was ised with no specified

date mnge to inchude all relevant publications. This identified 1116

papers, which after the removal of dupicates was reduced to 777

moords. The following selection crteria were uwsed to identify

relevant papers, from the 777 reconds identified, for full-text review:
Indusion criteria were as fol lows:

» papers explonng how to measune outoome after lower limb
Ay Lt o,

» papers that focused on owte ome measurement in peosthet ic
climical practice settings, and

» papers describing outcome measurement tool development
or paychometric property testing for we after lower limb
A tat ion
The exclusion criterion was as follows:

» studies wing outcome measurement for rseanch purposes
This resubted in 78 papers for full-text review.

Step 2

Step 1 yidded a number of §ystematic Reviews (5Rs) {10} explonng
the development and psychometric properties of OMs for e afber
lower hmb amputation. Prmary studies of ndvidual OMs weene
therefure sochuded to avald duphcaton, The follwing eoduson
riberia wene added:

» primary studies exploring the developmenmt of outcome

measurement bools and

« primary studies exploring the psychometde propertes of

OLICO Me e s rement ook,

This resuled in 25 papes. An additional 11 papers wene
identifiad through searching of reference lists and gray literature
souraes. Thirty-six papers were thersfore mchided in the narmative
review. See Figure 1.

Critical assessment

Because the aim of this review was to explore the cument state of
knowledge, mchuding gray herature, no formal aitbcal appraisal
ton] was used to exchide any papers lased solely on their quality.
the eview & evalua e and highlight any vanahility in the quality of
the evidence. This approach was taken to emsune all key issues were
included at this eardy saoping stage.

Data extractons and theme development

Ky themes Jeveloped to synthesze findings a coss the papers. Ths
mvohed the lead author reading and cntiquing the papers, and
developng early concepts, which were discrmed and refinad with the
wiider team into 2 clear set of matial themes. These themes were then
revieveed and posad @5 questions to directly adidress the namati ve review
aims i (1) mrvey the stae of knowledge on ouicome measunement
within the fidd of prmthetic rehabiitaton from a dindal pracice
perspective anad | 2) identify areas for future work ammed at ma lang R OM
a meaningful reality n dinical settings. The o themes are & Blkews:
o What oat fooumne doraing should be measured ¥
» Honer can these outcome domaing be meatured?
o What are the barners to using OMs?
o What can be lparned from examples of ROM in prosthetic
reha bilitation ¥

Results
What outcome domains should be messuned 7

In 2014, a study by Heinemann et al” identified 43 unigue
measurement mstruments designed to o prune outoome after ower

s
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Figure 1. Mermtive redew proosss fow dhert.
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limb am puta tion. This wide variety of tool measuned an extensive
mange of outcome domains, such as mohility, falk nisk, balance,
function, qulity of life, socket comfort, mychological adpsiment,
anad s atesfactin with devices and services. In a mumber of cases, many
msinks wor tests had been developed to capture the same domain, thatis,
mohility. Several authors ecplonng messurement tooks have raised the
wsue that there is o comensus amund which ok should be
el > This plethora of meks and absence of amsensus alse scems
w be evident in the cument UK health polir and poufessional
guidance, where long liss of OMs are suggested for use in the
Prosthetic National Sevice Speaficton,’ the NHS Micoprocesor
Enex Policy,” the British Associations of Charered Physiotherapists in
Amputation Rehabilitation OMs todbos,® and the Britsh Associ-
ation of Prosthetists and Orthotists (M guidance. ™ These resoumces
seem to recommend the use of many different measunes, with litle
mnssency, and often nchude diferent measures that capure the
same ouwtamame domain,

This lack of « around tonls & a major
barrier & sysem-wide ROM but may in fact be underpinned by
anoither lack of consensus, that i, what oubcome dommair shouldbe
field of kower lim b prosthetic rehabilitation: What outoom e domains
shoukd be measured and ko, that is, with which tools, should they
e messured ? The studies identified in this review addresang what
outcome domans should be mesural will ke dscomal in this
theme. Studies exploring o they should be messurad will be
reviewed in the theme exporing ouicome messurement tonks..

Three studies were identified that ecphored the theme of what
domains should be messured. & study by Xu g al™ approached this
aeestion by explonng prssible ourome domains that capure the
mmncept of health, 2 defined using the Ihternational (lssfiaton of
Functioning. The authors identifiel 2 core set of htemational
Classification of Functioning diomains which define health as itapphes
w peaple after amputation. Currendy, this work has yidded lage
mumbers of domains which aulkd be me sural. However, mptuning
them all may be impractical in clinical practice, and this approadh does
mot give an mdiction of which of the domaim may b= most

A more patent-centersd appoach to outome mesumement n
risthetics was called for in 2 review by Gallagher and Desmond n
AT who suggested measuring quality of life may be an imporant
fisst siep in this proces. Subsayuently twn studies have tken this
mtentcenterad appmach further by wing qubtatve methods o
explore ouome domans that matter to patients. McDonald « 2P
el focus groups to ecphre maningful mucome domains when
rescribing prosthetic fest, and Schaffalicky o 2™ aphoral wser,
dimcan, and wider stakeholder views on the outcome of prosthenic
rescn poion throug h interviewss, foos groups, and a Delphi comsensus
process. Both studies focused on the prescription of axmponents rather
than holistic rehabilitation postamputa tion, and MeDonalde al™ ondy
methodulgies work wdl to exphre sucesful prosthetic prescrpton
and highlighted outaxme domains that were imporant & users suwchas
halance and safety, independence, and not bang in a wheskchair.,
Interestingly Schafflitdy et al* ale found tha t clinkcians and patients
wften priritized different domains, that i, quality of lie, which was
prioritized a5 a domain by diniciamns but not by prosteticusers, Users

instead seemed to describe the says m which their guality of life could
e improved as the important domains, Becume chinicians ane most
likely to select what ouicome domaims are measurad, it poss He that
services may ot ke captuning the oubcome diomaims that really matier,

Despite  this valuable explommry work, domain consensus
remains elsive in prosthetic rehabil itation and withowt understand-
ing what domams to , achieving amumnd ko to
measure them beomes even more challenging. Diespate this many of
the studies ientified in ths review foous on how to meswe
wutaxme, which will be discumed n the next theme

How can these oubcome d omsal ns be measured?

The mam s of the autaxme messurement hiterature ident fied in this
review was the development and psychometric testing of measurement
took themmelves. Ten SHs were udentified in the lteramre which
collated and critigqueal messurement tooks for use after kvwer imb
amputation {Tale 1), The mok identified in the reviews vaned in the
quality of ther methodological developr and the different
mezsrement, validity, reliabiity, and responsivenes L' Seven of the
SRs used sconng systems to rate the quality of the mstruments they
inchuded, however, different sconing approaches led to vanation n
recommended mesures, ™ This variation, in combination with lage
munters of memare, amd g n the mporting of peychometric
properties fir many mesurs, may contribute to a lack of ‘gold
standard’ OM or OM mnsemses. I the most recent SR by Balk et al,
the need for 2 e sat of valdasl OMs & msal o enable
comparahibity acres stdies and mcrmse their overall ahe ™

Among the many outcome measunes described in these §Rs, two
mizw:zmﬁﬂldndmtrﬂﬂmmimbmﬂuﬂ'diﬂn—
Reported Outmes Maasurement hformation Sysem [FROME)
and the Prosthetic Limb Users Survey-Maobi ity [PLUS-M] ), which
have ineresting implications for chnical pradice. An iem bank,
developed wsing item response theary, ™ consiss of different
questions exploning the same mutcome domain, which are -
dividually validated and calibra ted on a2 singlesale. The items from
the bank can then be used a5 reguirad by mdividual dinicians or
reseanchers to develop spedfic shoart forms or be administered
through computer adaptive testing** Computer adaptive testing
uses algonithms o sdect iems from the bank for mdividual patents
based on their respmnss to pravious questions.?” This tailored
approachisable v achieve the same reliabdl ity with fewer questions
therfore reducing the measurement burden on patients.* Despite
the use of different questions with each mtient, the resuls are
comparable because all iems in the bank are drawn from the same
sale. Both the PROMIS and the PLUS-M item banks allow
comparson of scores to a large development sample alkvwing
clinicians to compare scores with nommative data, In the case of the
FLUSM, thess dam are specific to the mb loss population.
Mormative data for an outcome messurecan be useful for cinicians
to compare indvidual patent or service outcome scones, giving
meaning i soores ke use they are viewed in the context of the wider
limib lues or general population. Hiswever, few m e smes for useafier
amputation have published normative data

Diespite the advantages of ths apprmach, as with all OMs,
comsideration mist be given to the population usal to develop the
OM or selectiems for an iem bank, sspacially in limb loss reseanch
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Rommes etd 20017 [ Moblity 19 diferent messurament took weare identified that difier in
migthvod and mesasusing rangs, and fes = no coneansus about
meazsring moblity in e curent llemture.

Condie ot a 20067 bondity 25 measurameant Dok wars identhed fom 28 difierent shudiea.

[Funsction The compladty of studea makes it too diffcult for cinicans to
Chuallty of ife us=a e indings in'the Herahue 1o inform thelr cholce of oulcome
MEASNE

Deathe et & 2005 ICF domain of activity 17 nstruments wes identled, but there & a lack of evidence
about he responaivenass of all measures included.

Habert at al 2009™ ICF domain of body fundction and 16 measurament took ware dentified, but not many

Snuchs comprehensivaly valdated inols exdat 1D measus the domain of
body function and stactre. For al the inols identded in hie
review responaivenss s 1o intenventions has not been
eatanlshead.

Xu at al 20117 Al domains messured afier imb loss 113 outcame measures wes dentied. 90% of the concepta
measred could be linked to I0F categodes, and fhese
cateqodes could be wsed to devdop an I0F cone st for
amputation.

Haneman et al 2M4% | Moblity This review replicated fie mview by Conde ot d 2006 to ypdate

[Fumction theevidence base Onlya few of the Included measures present

Oty of life BMCAD vaes which ks vital for tooke 1o be clnicaly ussdil, and
aignificant work B required 1o develop both thess vales and
population noma.

Hawbing 2014 [Fumction 21 different assesament ioolks wes identfled from 40 shudiea.

Chualty of ife Only 5 took were usad In more than 3 siudies, and e
helerogandty of the measures used makes i difficut to
compane ower imb oulcome shades.

Scopas 2016 Prwysical function 37 measurea wese identified, but fere B a pawcity of high-
qualty studes exploning the paychomeatric qualies of oubcome
meazures of physical function. The of these
measures B genaraly unknown and limits ther use inevalsating
the affectivensss of intarventons.

Feanhd: et a 20174 Participation 34 measures and 94 subscales wars idantified, but most
measures had imited avdence amund paychometric
properies.

Balkat al 201577 Fumction 0 Inatruments wese idenifed, but the numerowe iInsinumentz:

Amipulation avalanle have varlabls paychomatnc propeties, and there B no

Chuallty of ife evidance a8 to wihether took designed for LBe o wsed prioe 1o
proafetic preacrip fon ane predctive of cuicome.

Abbreviations: IDF, ihtermational Cfass fcaion of FLRCHion,; MOD, mibimal dibiady important ditmnce.

which can oversample people with traumatic limb los™ and those
lwing in high-name countries. This may rase questions albowt how
transferrable O1Ms are to different popula tions and subgroups who
were not well-repr | by the development sample, that &, older
dysvasaular patients, or those from different social and culural
backgmunds. This & a glebal consideration for the OMs descnbed
in the SRs. Mamy of the measures have been developed in English
and although some have now been transla ted and vali dated inother
languages, whichis imparant for usein mday s diverse soaety, and
acmess the workd, the challenges of using OMs in different languages
& not just alout transhton. Esunng the measure & meaningful n
different social and cltwral settings & often overkoked, for
eample, measuring an ndnvidual's ability # stand from a chair
may not be 2 meaningfll n @untres where much time is spent
sitting or squatting at floor level.

Huowever, whatever the measure, a key concem highlighted in
seven of the 10 SRs was rmspomivenss or the ability to dect

change when it has oocurmed P 024 hih & a pricrity
when using, OMs to eval uate neha bilitation ineerventions in clindcal
settings.** Many of the SRs described anabsence of data regarding
the ceiling or floaring. effects of OMs."* The presence of a celling
wr flonring effect limits a measures" ability to detect changeateither
end of its scale. In a population where outaymes of reha bl itation
canvary substantially between young indnaduals with a tanstibial
amputation and more elderly dysvascular persons with a trans-
femoral amputation, this information s crucial to help understand
wheether a singl e measune can beused to capture the suromeof the
limb loss population a5 a whole or whether different (OMs are
required for subses of the population, that is, high actvity
practioes,

vahes et to help dindans mierpret OM findings, the minimal
deectable change (M) and the minimal dinically important
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i fference (MCID) values. The MDC & the smallest change that can
ke deterted by the (M which is not due & anemror in measurement,
that &, a real change, ™ and the MCID & the smallest change in the
score that ndicates an imporant change for the patient, that &, a
meaningful change ™" Five of the systematic neviews desoaribead Obds
with these values, ™7™ M (o its equivalent vahees, e smallest
&tﬂdﬂ]ﬂ:ﬂﬂmmaﬂﬂdﬂhﬂdﬁb}:dﬂrﬁq and smallest real
difference) was ssmHshed for 2) measures, whereas three reviews
identified only two messunes with an MCID vahe ™™ Alkhough
the MDD vahe can be wmeful clinically, without MOID vahees
dinicians and patients do not know whether the change they have
mmrded repreents a manngfu change to tents’ lives, whether
dinical interventions were ofactive, and importantly, whether the
imvestment in neha bilitation was justifiel. However, reflecting on the
first themne of this narmative review, MUID vales may only be ruly
meaningfl if the OM @pures an ovome domain which is
meaningful to the patient’s percepton of recovery in the firt Pace

For clinicians,, evaluating and understanding the OMs evidence
ase presented in these SRs to help make an informed choice of
which OM to use can be challenging. This has been attributed to
the technical nature and jagon-filled hierature desen bing paycha-
metric propertes, as well @ consideratiomn over ton] development
and the appropriate pupu]a'ﬁm'ﬁormgz""m proces may be
especially challenging when considening ROM at the service or
system level, where OM selection is not guided by an indinvidwal
patient’s problems or nesds,

What are the bamers tooutcome mea surement 7

Several studies [4) have explored OMs in prsthetic practics in an
attempt to understand what fackrs may mfheenee their use",
hawever, it should be noted that two of them focus on the same
group of clinidans. ™ The barriers identified in this review focus
on the experiences of posthetsts, of whom only 28%-—44%
describe themselves as routine wsers of OMs S Intere.
ngly, a thess swdy of physiothempsts working m amputon
mehahilitation settings found that 100%. used OMs regulady, but
na information was availableexploning the drivers for this level of
engagement. ® Therefore, our umderstanding of the bamiers o
ouioeme measurement in prosthetic rehabiltaton s mied to the
perceptions. of prosthetists, which may not reflect the views of the
wider pmsthetic reha bilitation mul tdisciplmarny team.

In all the studies inchuded in this theme, insufficient time was
identified a5 a key bamier because cinicians struggled to integrate
ouoome measurement into ther wsual dinical routnes 75455
Although time was identified a5 a barner, the studies did not
objectively produce an actwal time for OM adminstation,
suggesting, that time may be mome of a penceived than an acual
barrier. A further im pediment to the use of (/Ms i denti fied mn these
studies was an ofen described lack of confidence and knowledge of
the toals themselves. Challenges are commonplace, inchiding
chiusing a measure that is meanngful, psychometnially sound,
and emsy to use and interpret within a clinical semion. These
challenges are reportedly particularly difficult for many cinicians
wha lack knowledge and undestanding in this highly technical
fiekd, whichis notahways coversd at an undergraduate level, #=+

An interssting, fincting from the study by Hafner et al™ exploring
perceptions of outcome messurement among 66 15 prosthetises

showed that a thind of partdpants did not agree that cutcome
memsurement provides useful dat. The sue of the value of putcome
measurement for clinicians was highlighted again in the same study
where prusthetss reported they were more likely 0 use the
Ampuee Mohlity Predaor™ messure than the guicker-to-
administer Timad Up and Go.™ The authors discussed that this
may be because the Ampuiee Mobility Predictor was designed to
gude the prsaiption of pristhetic componentry to nswance
companies. This & supported by a study from Borrenpohl et al™
whe found that regular (M use increased to 7% when pos thetists
were sped ficall y asked about using QM tos upport payment claims,
These findings demonstrae the impact of the perceved value in
engaging clinidans in the measurement of sutoome.

Sohrtions to addres these bammers were abo dsarsal in the same
artides. The need for efficient measures, e of PROMs mstead of
more tmecomuning observed meases, and elegmonic data
collection at the point of cane, which is niegrated with health recomds,
were all suggested to help overcome time-related barriens. ™™ An
edurational program focused on improving prosthetist knowledge
and skl comceming outaxme messurement was ested by Gaunard
et al and was found to improve anfidence, which was mamtamed 1
year laer, ™ However, these findings should be viewed with caution
becme they did not mchude a contral growp, and partidpation in the
studhies may have been mureattractive to those who were particulardy
inter=sed in leaming abos outcome messumement.

What can be leamed from examples of ROM in
prosthe tic rehabill tation®
Diespite the many barriers identified in this review, examples of
system-wide ROM in prosthetic settings were identified and have
been explored in this theme to considerany learning for futune work.
A single study by Heinemann et al explored the use of mutinely
collected PROMs da ta to inform qual ity improvement () activities
acom seven U8 prosthetic clinics. ™ The auwthors described the
implemen@tion of ROM as challenging with only two of the seven
clinics mvlved acmally allecting enough data o undertake Q1
projects. ™ However, because the study was undertaken as research,
there was a higher administration bunden, which was identified by
theauthors as themain factor fr dindcs dropping out.™ Clinics that
wene sumesful in mmplementing ROM demonstraed high levels of
organization related o the project, inegrated data collection with
their electronic reconds, and had well-definad pathways of care.
Clinicians in these ceniers reported being motivated by the dhane to
use FROM @ improve the cane they provided to patients; however,
expertextemnal faalitaton was descaribed as bang crucial to mcrease
and translate ROM findings into improvement work ™

Two further examples of ROM identified in this review can be
found within national registries, and as with the National Joint
Registry, they attempt to link demographic, surgical mformation
and interventions with oucome dat to understand the impact of
liwwer limb amputation on patients, healthcare providers, and
socdety. Although in some cases reghtries can operate semamately
from ol mical settings and may seem inaccesible to clindcal practice,
they are often dependent on clinical services o collect and input
data (ie. the two examples mcluded). This requires the implemen-
tation of data collection proces sex, including ROM, and thenefore,
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thee examples have been included in this theme as they may
provide interesting insights.

The two registries identified in this review are the Scothish
Physiothermpy Amputes Research Group (SPARG) data mitative
which mllects dam on all patients undergping amputation in
Scothnd™ and SwedeAmp which & the national lowe hmb
amputation registy fom Sweden. ™ Both mgmistries attempt o
evaluate the whole patlhway after lowe lmb amputation,
collecting demuographic dewils, surgical and rehabilitation nter-
ventinns, prosthetic supply, and outcome inkrmation, in partmer-
shipwith becal diinicians and services. For SwedeAmp, the authors
describe mplementation across the country & slow, and after %
years, the megistry only captures §2% of amputations,™ perhaps
illustrating the challenges related to mul tidisciplinary system-level
data collection, Despite this, data were collected on 5762 people
afhﬂ'mpll:ahm\,hmlﬂu’ the siwe of the sample described in the
T data colleced at12 and 24 months, using
the ECQ}5D-51, had notably decreased ton = 247 and n = 154,
mspectively. Mo inkrmation was presented to explain this
ouome mesurement attribion, but msights from the prgect
team woukd be useful to refled on ROM in these s=ttings.

By contrast, SPARG, which is a small group of 20 clinically
hased physiotherapists, currently captures #0% of amputations n
Scotland and has been conducted for more than 20 years.™ The
size and unipmdfessional nature of the gmup may acoount for its
success in data capture, alongside the availabilty of disaggregated
also places a imimtion on the saxpe of the data set.

These projects demonstrate that system-wide data collection of
wuiome informaton is possible in this feld. Rurther publications
regarding the mplementation of thee registries, especially re-
garding ROM implementation and data mllection by clinical
partners, may have value for the development of similar progects
ebewhere. The potential value of the expenences of the SPARG
and SwedeAmp creamnrs may ako include unders tanding, how the
owirome domains were selected and why, how the data are shared
with clinical practice, and how it informs kecal and national
improvement activities, @ well as how data privacy, secunity, and
govemnance were addremed, and finally how the barniers desoribed
in this review wene overcome.,

Discussion

This review has identifiad many barniens o outcome measurement
in prusthetic neha bilitation; however, the examples of system-wide
ouome measurement presented here ako give an ndication of
what may faclitate ROM m prosthetic dinical settings and
suggests that bamiers can be overcome, but mportant lesons
may need to be leamed to ensure success.

Despite the fact that only the views of posthetists have besn
mactce, their expenences are mumred by those of other AHPs
documented in the wider hterature. Insuffi dent time for both patients
and clinicians w complete and smre mesres I tme-presured
dinial consultations, difficulties m selecting a measure, and mierpret-
ing, resul s, combined with kew confidence and himied knowladge of
dy repored 04

, are allc

This review identified that establishing vahee in outcome
measurement could be a poential Balimnr to addresing barriers
to mplementation. The isue of value has been raised m previous
ROM initiatives. & multistakeholder comuktation on the NHS
FROMS pmgramme i 2017 fpund that many dinidans and
managers bebeved it was not worth continuing, with the program
despite 8 years of data collection ** The comultation reparied that
the data collection was not useful to clinical practice and could not
e used during climical consuhta tions and that reports took too long
o be published, so findings wereout of date ™ This lack of perasived
vahe was also described in mental health settings where clinicians
behbieved that ROM using the Health of the Nation Ouicome Scale
was overly bursawcratic, only concemed with performance man-
agement, lacked feedback of resmls, and presened no rdative
meaning for their roke 5 It seems cdear that establishing the vahe of
ROM to chinical stakehokders & key for suooess ™7
Froue tos measure them effectively after lower bmb amputation could
helpmake outayme messurement mone useful toall stakeho ders and
underpin future comemus work. An absence of comensis on
outaEme meEsunEment is not unigque to prosthetic rehabilinton,
and attempits have been made to addres the isae in several areas of
health such & theumatology™ and women's health,™ epecially
when related &y research. The reporting of numens suomes in
clinical trials can make the smthess and comparson of & ferent
:'h.u‘liﬂmr:impoﬁugnmr bilem has led to the develop of
imtiatives such as Core Ouwioome Measurement in Effectivenes
Trak (OOMET) who sek to develop ansensus amund sehat
dhwmai e to measure throughcore putcome sets ({CO5) to be reconded
inﬂ&@ﬁkia:pﬁmﬂﬁmnmﬁowdﬂﬂnt
this appraach can be wseful & bulld comensis amund outcome
measurement in dinical pracice ™ COMET adopt a multistake-
seek to buld comemis that can then be championed by the
stakeholders imvo ved. Importantly, COMET adwocate theinclusion
of patients at the cenber of this process, ensuning that a C08 &
measuring domains that matter most to the peaple affeced by the
owicome of an intervertion.”™ The siudies identifial in this review by
Schaffalitky et al and Mclonald et al have made some progres
toward understanding the domains that define suceesful prosthetic
jpre=scripion from a wer’s perspecti ve, sspecially focusing on the nesd
to memure mychasocial outmmes Y Schaffalitzky et al ako
highlight that dinicians amd patients view mmportant outcome
domamns differendly. This difference has been reportad o other
studdies exploring UK orthotists’ perpectives of dindcal cutcomes,™
and in the devllopment of a Q08 for theumatad arthritiz™ and
siuggests that when seeking to huild consensus amund important
putmme domans for mesurement, that the patient’s wice &
propery represented, especially mmmﬂytmd,bttargnb]y]m
acoess ble, consersus budlding techniques such as Delphi.™

A rigprous undation unders & nding which outaxme domains are
most important afer posthetic rehabilitation could lead to a
comsensus on ouoome domains for mesurement both dinally
and in research, which would then direct the recommendation, or
Jevel t of, 2 set of ac ying OMs. Thas setwould need to
play it mart n overcoming same of the lmmens & mesumement
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uwerburdening patients themselves. This process & unlikely to be
simple, a5 highlighted by the UKROC project when developing 2

}md\]ydﬂlﬂnpddnamu]ymﬂuﬂkmﬂ:mndynndm

mational set fir neumorehabili@ton, They describe a tension between
generate data that are useful fr quant@tve amalyss and me s
that are feasible to use in clinical settings and that chinicians themsd ves
st i use s part of the dinical decision-making process, ™
'Lhﬁ.l]]yCDMJ:T]u\!a]mdﬁnd Commenss-based Standards for
tion of Health M Instnmments,” whichisa systematic
Whﬁmﬂdﬂgmﬂamrgﬂtmuhyofﬂm
weds, to capiure the important ouwcome domains agread on i a
Q05 thus defining a framewnrk for bowe to messune an cutoome,

It seems the final piece in the valwe puzzle may g beyond swhat
to measure and ko to messure it and fous on how outcome
measurement data can be colected and used, which is described
her= are & outcome measurement practce. This review identified
that many prosthetists believad that outmme mesurement was
not wseful™ which is supported by concerns described in the NHS
PROMS programme consubation,™ mental health examples,**
and the wider AHP literature**

All thes e examples repaort that the ability to use OM data as part of
sl care oy inform treatment planning and mondtor the progres of
lomg 4erm conditions in rem time are key, ™% The e of elecironic
remmd systems, as described by Hanemam as a faclitator of
swres, ™ & moreasing rapidly thoughout healthaane oganizations
and presents opportunities todevelop IT that supports O M col lection.,
Uneof the aims of outcome mea surement practice muld thersfore ke
i integrate resul s with dinical records and present findings nstandy,
enabling real time use, a5 well a5 for loally owned reporting, and
whdmm]thh:d:w}id\mluhmdﬁrmdt"
The UKROC programme attn bted its consstent high-quality data
allection & the fact that OM data collated on ther eledmonic sysem
was availabe “live” for dinicians. This aces combined with careful
miegration of (b into all aspects of cinical care, such 25 managing
ted capacity and dicharge planning, emurad OMs were useful o
dinical teams and promoteal delivery of the best care™

Although the use of electmnic platforms could allow for les
burdemsome OM ampeton, colation, and real-time feedback o
chini dans, successful cinical uptake & likely to be in the cost of the
system and the acesibility of both the elatmmic vesion of the
mezswre duning data @llection with patients and the mode of
presenting information and reporting in an accesible way for
interpretation. A qualitative study of UK orthotists’ perceptions of
outoome measurement identified echnology as a potential emabler
of (M use a5 lng as itwas usable, enabed interpreta tonof neports
and met dindcal nesd ™

Being able & interpret OM data may be key to outcome
meazsurement practice and @uld improve accepance, especally
when using aggregated OM data **® Expert external facilimtion
was championed by Hanemann et al™ and has been described as
part of other smtem-devel OM initiatives.™ Facihimtion could be
usmeful o support chniciams who report low leves of knowledge
and confidence in using OMs, a5 well as working in busy clinical
envirpnments whene there is often hittle time for anything other
than treating patients. =

Developing parmeships with academic mstitutons or O teams
may hdp cinidans with the inerpremton of fndings and addres

#h

trate the real-word :u'np.l:tu'Fﬂ\:n'wu']q 'Fm'nu:rn;ﬂq m
the UK's Research Excellene Framework and Knowledge Exchange
Framework, Clinial academic miles, mprovement Ellowships, or
chnical practice, academia, and (Q1*® Thisis aribcally important when
attempting & tanslate outcome data nip Mpovements in care,
Ontcome data at the service or system level, without the context of the
inadividinal patient’s problems and goalks, do not iself inform what the
underd ying cause of a poar autcome &, and only ndicates where a
problem may be. Further work, as descnbed by Hememann et al, &
its effectvenss. *# " Individualk with this vahuable “loow-how"
may becntical 1 making outayme messurement practice really wark
in multidisciphnary clindcal setings.

Lirnitations

Although a rigorous appmach was taken in an attempt to addres
previous criticsms of narmtive reviews, ™ the broad nature of this
sperific review and the absenceof critical appraizal tooks may have
led topotential bias n thesdection of artidles deemedas relevant to
the aims of the review. For example, the selection of papers for
were based on what the authors believed was relevant to chnical
practice. This could result m bias arsing from the authoms
interpretations and possible “chemry-picking™ of papers to addres
the review aims. However, recent publications by Greenhalgh
etal™ and Furdey and Goldschmeid™ challmge this critidsm and
SUgEEst ND reviews., even systema tic ones, are unbiased and that the
aim of a namrative review & to inberpret the evidence and deepen
understanding amund a subject mther than ust add to the
continued assimilation of numbers ™ This broad overview, with
early scoping objectives, should be seen a5 a useful starting point
which sets the scene for mores ystematic approaches in the future to
explore some of the themes identified here in more detail

It should also be considersd that this review identified OMs in
the form of scales, toals, or questonnaines and does not mclude
other outoomes that may be in use dinically, or of mportance to
prosthetic users, such as hours of imb use or limb abandenment.

Conclusion

T.l'r.iimﬁ\:rﬂi:wtakﬂi brvad lovk at outcome measurement

n prosthetic nehabilittion ﬁ'wn a chnical pespective and has
stmstﬂlﬂutnmﬂ:ﬁﬂ iy ion is complex and -
faceted. Understanding and embedding value at every step may be
key to sucess.

Meaxsuring the owcome of interventions & important to
unaderstand theimpact on patients and the performance of services.
Huowever, it s more than just sdecting an O M. Clinically, there 5a
need to understand the “why,” “what,” and “how" of cucome

ement. “Why , that is, 1 mform at the individual
or sysem level, “what” domains to measure, that is, capturing
outcome domamns that are meanmgful, and “how™ to measure
them, thatis, the best tools for the job used in a systematic way that
adds value to clinical practice.
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Future work needs to engage with patients and sakeholders to
develop vutcome measurement solutions that consider and over-
come the barriers toimplementtion highlighted in this review. The
absence of consensus needs to be addresed amund swhat domains
to measure, and koo to measure them, while ensuning outcome
domains are meaningful to patients and measurement took ane

& Gokes B Rebobilingsion Outrome Mesare. 12 ol London: Churchd |l
Livangsarn Elasvier; 2011,
o .H'.'gulx B-quiudba.uj Lews alll oy e PR ME she came for

m measurame st in Canadian bealhcane
JN"-'!I:D:-AH' P;p 00 11: £-18; Ao 558

1a. MMM?MMWW#MHW
el ke sk - and i e st s - v b-amnd e wvice e s eervicesdpa -

5 - I e - T - ST

acoesibleto use and interpret. Outcome Practice can
then e explorad in partnemship with universites or kecal O teams,
which focuses on unders tanding and real tring; the vahe of sutcome
measurement to prosthetic rehabilimton services, to evidence, and
improve chmical practice,
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HAT OUTCOME DOMAINS SHOULD BE

MEASURED?

The review identified an absence of consensus
around what outcome domains to measure fo”owing
prost hetic rehabilitation. This rricyy be because we
don't know what cutcome domains define success

and are most important from a patients perspective

WHAT ARE THE BARRIERS TO
OUTCOME MEASUREMENT?

The current evidence base suggests that
outcome measuras ars not routinnhr used
b'l_.r prost hetists. Key barriers such as the

selecting and interpreting measures were
described, aleng with the view that
outcome measurement does not prmridu
information of value te clinical practice

pnruivnd lack of time and diﬂ'icu|’q.r in {

IN CONCLUSION
Measuring outcome is more than
just selecting measurement tools.

Clinically there is a need to
understand what demains te
measure, ensuring they are
meaningful indicators of
recovery for patients. Tools need
to be easy to use and interpret.
The practice of outcome
measurement should add value
to prosthetic rehabilitation.

BE MEASURED ?

Despite 10 systematic reviews nxp|ﬁr1'ng
outcome measurement tools there is also
no consensus about which measures should
be used. Current tools vary in their
fecsi bi|it1_f tor clinical use and whether
their validity and reliability has been
established. It is also unclear whether

current tools /measures can detect

hange when it has hﬂppﬁl‘lﬁd

WHAT CAN WE LEARN FROM —
EXAMPLES OF OUTCOME
MEASUREMENT IN THIS
SETTING?

3 ers describing routine outcome
E:E:ummant inngrmthutic rehab
settings were found. Authors described
slow uptake of the process, and that
measurement appears to be
facilitated b',r IT solutions and

academic su ppo rt
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Exploring meaningful outcome domains of recovery following lower limb
amputation and prosthetic rehabilitation: the patient's perspective

Chantel Ostler®, Margaret Donovan-Hall®, Alex Dickinson® and Cheryl Metcalf®
“Portsmouth Enablement Centre, Portsmouth Haspitals University Trust, University of Southampton, Portsmouth, UK "F;H:ul‘rpI af Enginesring,

Universtty of Southampton, Southampion, UK

Pl.lp:ue:There Is currently no consensus regarding what outcome domains to measune following lower
refabilitation. Prosthetic users have a unique Insight Into Important outcome domiains, Iit-

Henumﬁyhmmabmnﬂﬂmualmmt
Materials and methods: A totzl of 37

years were recrufted from UK Imb fitting centres and sodal media. Data were collected using focus

groups and Interviews and analysad using reflexive thematic

Results: Five themes were ideniified. 1) The ability to participate In

were able to undenake these activitles, Le, Independently, with easa,

nMWMﬂmmdm:ﬁmm , 5]
acrepting thelr new nommal. These five themes, or outcome domains, did not exdst In

mmmmm,mmtmtgm,uﬂﬁngﬂe
lowing amiputation can

Important outcome domalns that define what
p to inform domaln consensus, as well as direct the

Acrepted 3 Ochober M2

who undenwent kower imb amputation In the last five
Cuicome; measurement;
prosthetic amputation;
aﬂm 2y how P’m; qualitative; meaningful;

ljusting and

but appeared

holistic sanse of
means o fol-
of rehabilitaticn.

Domain consensus would guide the salection of measurement tools that evaluate prosthetic Interventions

In a meaninegiul way.

> IMFLICATIONS FOR REMABILITATION

+ There ks currently no consensus around which outcome domains should be measured following pros-

thatic rehabilitation.
» Dutcome domains of
prosthests co

from a patient's

focus on parthaatlun In Important

|perspective
pain management, and acceptance of thelr new normal.

acthvities,
& ldentifying these domalns can help direct the focus of rehabilitation as well as Inform owtcome meas-

wrement practhoe.
» The Interrelated nature of these domains suggests the need for a
domaln approach to outcome measurement In prosthetic reha

Its centre.

soclal mukt-
t priomtes at

| and
with

Introduction

As the demand for healthcare Increases [1] and the cost of delis-
erng semvices to an aging population spiral [2], outcome measure-
ment has been highlighted as central to understanding the value
of healthcane provision [3]1. The temm “outcome measurement” can
be better understood by breaking It down Into the outcome
domaln being measured and the measurement tool used for the
task. An ouicome domaln can be defined as an element of health
{Le. pain, physical function, emotional wellbeing. and sodal activ-
Iy} that Is changed by a paricular intervention [4]. A measure-
ment tool can be defined as a standardised Instrument used In
research and clinical practice to capture and evaluate the
change [5].

within the field of prosthetic rehabilitation, research focusing
on ouicome measurement appears to centre around the

development and analysts of measurement tooks [6-151 For
example, a review cared out by Helnemann and colleagues [16]
identified 43 different tools for use following lower bmb amputa-
tion. The wide range of tooks avallable has led several authors to
highlight an absence of consensus in the field regarding the wse
of measurement tools, Le., which tools should be used to evaluate
different domains [6,71 A recent namative review [17] suggests
that this may be driven by a lack of understanding and consensus
around which outcome domalns charadterse meaningful recovery
following prosthetic rehabilitation.

The absence of consensus regarding both outcome domalns
and measurement tools Is problematic for dinical and ressarch
settings. In cinical practice, consensus would enable routine
measurement of agreed domains, using standardised tools, across
prosthetic serice providers nationally, and Intemationally. This
Information could Inform the wse of avallable resources to have

COMTALT Chantel Ostier

Health Camngess, Milton Portsmnouth, P03 G40, UK
& HIT The Authionis). Published

Informa UK Limi, gk Fra
This b an Opan Access artide s o i St
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the greatest Impact on patlent’s lives [3]. Such an approach could
abo allow benchmarking to identify services where outcomes
measured against agreed domains are good and use those as
axemiplars to ralse standards aooss healthcare providers: redudng
variation in the system.

In research, a consersus about what outcome domains are
Important and should be measured would enable effective com-
partson and synthests of studies that evaluate the same Intenven-
tions. This could contribute o a less fragmented evidence base
and reduce research waste [18] Howewver, consensus Is mot a
problem unigue to prosthetic rehabilitation [19.2001 and has led to
the development of Initlatives, such as Core Outcome
Measurement In Effectivenass Trials [OOMET) [21], and the
international  Consortum of Health Outcome  Measurement
{ICHOM) [22]. These organisations take a step back from selecting
measurement tools and first seek to develop consensus around
what outcome domains to measure, In research (COMET]L or din-
Ical settings (WCHOM)L Both organdsations advocate for a multl-
stakeholder approach to developing cutcome domaln consensus,
with patlents at the centre of the process, as thess are the indi-
viduals for whom health and rehabilitation interventions have the
most Impact. Understanding this perspective not only has the
potentizl to direct meaningful cutcome measurement but can
abso provide insight into what domalns are most valued by
patients and should be the focus of rehabilitation.

Qualitative approaches are Increasingly used to explore mean-
ingful outcome domalns from the patlent's perspective [18]
within the field of prosthetic rehabllitation qualitative approaches
have been highlighted by Murray and Forshaw as Imporant
patient centred methodologles for Informing healthcare for peo-
ple with lImb boss [Z3]. A recent editorial by Dillon et al. [24] also
encouraged qualitative enguiry in the fleld of prosthetics, cham-
ploning Hs use In Informing dinkcal pradice and future research.

Seyeral authors have bagun to explore what people who use a
prosthetic lmb feel are iImportant cutcome domains using qual-
tative approaches. A small body of research has explored this
phenomenon within the context of the International dlassification
NWWIFJE}EWEEE&MM
developed by the World Health Organisation (WHO) to provide a
universal language to describe the health and functioning of indi-
widuzls [29). it desmibes a dynamic interaction between many dif-
ferent domains, which can be charactensed as body Impairments,
mr{mmmammmnmmaswdlascm
textual factors, such as environmental conditions and personal
factors [29). The KCF Is often used fo categorise functional Impair-
ment following amputation [301

Several studies have used qualitative methods to explore the
views of patients and cliniclans to develop a core set of concapts
from the wider ICF that describe function and disability following
lower Imb amputation. it has been that these core
concepis/domains could be used to Inform rehabiltation priodties
and direct which outcome domains to measure [25-271.

Although large numbers of the concepts kdentified by patients
(o2%) and dinldans {E2%) In these studles were matched to ICF
domalns [25.26] not all the concepts aligned. Both studies high-
highted that important concepts, such as “socket comfort and
appearance” and “acceptance following amputation”, could not
be matched and were thersfore not included [25,26]. In addition
to this, ICF core set development uses a deductive approach that
follows core set development guidance [31] including questions
designed to Micht responses within the KF domalns [251 This
approach may diminish the volce of the patient by limiting the
depth and nchness of thelr personal accounts, which could lead

to further important domains speciic to prosthetic wsers being
misunderstood or overlooked. Although the ICF provides a useful
foundation for understanding functioning and disability. exploring
outcome domains of iImportance exclusively within this universal
framework may restrict the depth and understanding of the
experience of prosthetic imb usars.

Two further studies have used more fterative qualitative
designs to take a patlent centred approach to understanding out-
come domains of Importance, such as balance, safety, independ-
ence, and adjustment 0 amputation [3233]. McDonald and
colleagues [32] used a qualtative foous group approach to
explore domalns related to | function, that were Important
to five indhviduals with lower imb loss taking part In a trial of
two different prosthetic feet Schaffalitsky et al 33341 also
explored the benefits of prosthetic prescription from a patient,
cliniclan, and wider stakeholder viewpolint. Interestingly cliniclans
and patlents often prioritised different domains. As cliniclans are
mast lkely to select what outcome domains are measured [321 it
Is possible that services may not be capturing what patients think
are the domains that really matter.

These studies also focused on the outcome of a single Inter-
vention In the post-amputation rehabiliation pathway, Le, the
prescription of prostheatic componentry, and did not consider the
outcome of a3 multidisciplinary approach to rehabilitation with
that dewice, dellvered In a holistic way through a vanety of Inter-
ventions, Le, siotherapy, counselling, ocoupational thera
=i Endeme-baptsgd guidance from a range of professional bc»dpé
Invohved In prosthetic rehabilitation recommend that rec fal-
lowing lower limir amputation should be fadiftated by a period of
multidisciplinary rehabilitation that addresses the physical psy-
chodogical, and soclal needs of the patient, far beyond prescribing
them with a prosthetic device [35-38)

There |5 cumently Imited research which takes an Rerative
patient-centred approach to understanding outcome  domains
that are Important to prosthetic wsers following lower imb ampu-
tation, particularty from a holistic rehabilttation  perspective.
Therefore, the aim of this study was to explore Important out-
come domains of recovery, from the perspective of people who
have undergone prosthetic rehabilitation following  lower
limb amputation.

Materials and methods
Research design

This research has been developed from a critical realist world
view which looks to access the lknowable world, In this cass, the
perceptions of the most Imponant outcome domains following
lower limb amputation. within a community of prosthetic users
[35]. Due to the exploratory nature of this work, and imited previ-
ous research on the topic, an experiential qualitative approach
was used Independent of any specific theoretical and epistemo-
logical stance, such as grounded theory or phenomenclogy. This
open approach, using reflextve thematic analysis (401 fits well
with the citial realist world view, seeldng to capture the com-
plexity. and diversity of recovery following lower limb loss [351
and will explore and Interpret what domalns charactertse a suc-
cessful outcome from the perspective of the person with lower
limky hoss.

Patient and pubic invalvernent and engagement [PPIE)

Patient and public involvement and engagement (PPIE) I
research & defined as “research being camied out ‘with’ or by’
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members of the public rather than 1o, ‘about” or ‘for
themT41,42] and 15 wital to ensure research Is fiomused on sues
the public feel are Important and b5 conducted In a3 participant
centred way. As the notions of “outcome” or “domain™ may be
viewed a5 “research” or focused” concepts, ensuring we
were asking about them in 3 way that people with Iimb loss
found accessible was an important part of our PPIE. We worked
dosely with a group of public research partners who were estab-
lished prosthetic limb wearers. The group helped us to think
about the language patlents may use when talking about out-
come domains, as well as practical kssues, such as where patients
would like to find out about the study and how they might like
to take part. This cruclal PPIE approach allowed us to co-design
the study and study materals, such as the Imterview guide, to
Brsure @ positive partidipant experience, maximise recrultment,
and develop accessible langquage around the concept of outcome
domalns In parinership with patlents.

Ethical review

The study was given ethical approval by the East Madlands
Research Ethics Commities and the Mational Health Service (NHS)
Health Research Authority (Ref: B/EMD259)

Particpants
Participants were Invited to take part in the study i they were
ower the age of 18 and had undergone a major lower imb amipu-
tation (Le, an amputation occuming at or proxmal o the ankle,
due to the extent of the functional Impact assoclated with higher
levels of amputation [43]) within the last five years. This was to
emsure the with which they were able to recall their
rehabilitation experiences. The inclusion criterla also stated that
participants must have completed rehabllitation with a prosthetic
limb, allowing them to reflect on their own recovery.

A number of recultment approaches were used to generate a
samiple with a range of rehabiitation and limb loss experiences
relevant to UK practice. Clinkcal teams (le, Physotherapists,
Prosthetists, and Rehabiltation Consultants) 'H'I:llkl'lg In fiour
English NHS prosthetic rehabilitation centres Introduced the study
to eligible particdpanis as they completed thelr outpatient
rehabilitation, or retumed for follow-up reviews with thelr pros-
thetist or multidiscplinary team. Adverts were also posted on
soclal media platfiorms and Invitation letters were sent to Iimb
loss  supporting  charttable onganisations to  share with
theeir memibers.

sampling was undertaken using a two-staged process using
both convenlence and purposhve sampling that was informed by
a demographic questionnaire. This approach was undertaken to
builld a sample with a diverse range of charactenstics, wiews, and
experiences, which are representative of people who undergo
prosthetic rehabllitation. The gquestionnaire collated self-reported
Information from participants on a vanety of characteristics which
may influence outcome following lower imb amputation, sudh as
age, level of amputation, presence of co-morbadites, functional
status, and sodal support [4445]). Convenlence sampling was
used In stage one and the characteristics of the sample were
monftored throwghouwt. This approach led to fewer older transfe-
moral participants induded in the sample than are described in
the UK imb loss population [46—48]. The final sk participants in
the study were recrulted purposively. Stage two purposive sam-
pling Inwolved chinical teams approaching participants with the

MEAMINGFUL OUTCOMES FOLLOWING PROSTHETIC REHABILITATION g 3

required characteristics (65 years of age or older, and a transfe-
moral amputation) which were verfied prior to consent using the
demographic questionnalre.

Procedure

#s the aim of the study was to explore and understand the views
and experiences of participants, focus groups and semi-structured
Interviews were used to collect data as these enable
follow up questions and contextualisation of answers [39]. The
selection of both of these methods was on the advice of our PPE
groug, to enable and promote partidpation In 2 way that indiid-
uals found most acceptable and comfortable. As we were talking
about life after amputation, which 5 a complex and life-changing
experience, It was anticipated that the cholce of how to be
Imvolved would allow people to feel more at ease when sharing
thelr expariences.

FParticipants self-selected how they would like to take part, and
the focus groups and Interviews were completed Independently
of eath other and in parallel. This muldple-method approach
allowed data source trianguiation, providing different views of the
same phenomenon, gathered using different methods to enhance
credibility [49].

Foous groups took place In a quiet room In each of the four
recrulting limb centres and lasted no more than an hour and a
half. interviews were undertaken either ower the telephone or in a
location of the participant's choosing and lasted up to one houwr.
‘Wiritten informed consent was collected from all parthdpants prior
to their involvement In the study.

A semi-structured Interview guide was co-produced with our
PPE group (Figure 1) and was used to collect data dunng bath
Interviews and focus groups. Data were audio recorded and then
transcribed verbatim to capture all verbal utterances. Transaipts
werz fully anomymisad to remove any identifiable Information and
pseudonyms were used throughout to ensure the o
of participants. Written consent was also obfained for using ver-
batim quaotations.

Research team and reflexivity

Contextual Information about the research team has been pre-
sented here to enable readers to assess any Influence our back-
ground and experience may have had on the research [500. All of
the Interviews and two of the four focus groups In the study
were undertaken by the first author (C0L CO 15 a consultant din-
ical academic physiotherapist at one of the recuiting limb
centres. She has over 15 years’ experience In prosthetic rehabilita-
thon clinical praciice, and 10years of experience in research. This
study 15 being undertaken as part of COs PO, but she has
undertaken seweral qualitative research enguines pror to the
study described here. The second awuthor (MDH) Is one of CO's
PhD. supervisors, a health psychologist and assodiate professor.
She has ower 20years of experence undertaking qualitative
research with people following lmb loss, and complimentary
areas of rehabiitation. MDH conducted the other two focus
groups as some of the participants were known to CO. Bath CO
and MDH undertook aspects of the data analysts, desoribed below
In Table 1. Involvement of a second researcher helped to refine
ideas, enhance the reflexive process, and by wiewing the phenom-
enon through a different lens, provide more comprehensive Inter-
pretive  depth within  the findings, therefore enhancing
credibility (401
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1% Twtenduetinns amwd story sharing

{2 Viswal dimeling of rehabs j ry—

Tz inz wiz are goime L take vou Beck in Gme o thie peind whare voo had
lindshied your rehabilition {Bebahiliteon phase), Whe had yon bped yor

woald achicvs by this poirt?

“What wouhd you hnve Hked f0 achieve in order i be happy with the ontzome?

Triscuss what *kind” of wa'king did vou warnt o ke ahle ta da?

A when poand did ya think *Um 0K

{3 Worl cards

Hevw wanld yone deszribe this achicvemezm?

“What words would you useT

Here are some wivrds used by other people whal do you think¥

FEEEDUM
HDEFENDENCE
COMPORT
ADJUETLLY
PATN FREF
MANAGABLE

“Whar do wau think socees: s Far von?

Figura 1. Semi-structured intenies guide.

Tabls 1. Description of n=f analysis proces.

Phase Desoripiion of prooes

(1} Familrisation with the data Budic-recordings of both foos groups and inberdews were transcoribed verbatim. Transcripts were read and
re-read and inftfal noticing’s reconded im 2 reseanch jounal by OO

(2} Conding Complete coding of the fons group and interview data sets was performed separately, by C0L With 2

!.dxu:ﬂnﬂcmpemihrlﬂ-l Extracts of text weere moded in 35 many ways 25 resdad, Including both

datar-derived and

resesrch-derhved
mhmﬂmhmmhr&dm&m

codes. Coding decisiors were disnmsed and a reflecttve joumal was
differest reszanches

researchers own views and ass

(3] Generating initial themes

quﬁmﬂhmﬁldnﬂd&hmnﬂﬂ&ﬂlﬂﬂﬂmﬁpmmﬁbﬂm

u:deslnd potenitlal pattems relevant fo the research question were created by OO and MOH.

Esviewing and developing themes
o mrplmdbfc

|5} Refining, defining, and naming themes

ﬂwwﬁudmimmﬁumwm“

Al trararvipts were re-read and the fit of inttlal themes reviewed In relation bo the full
data set and toded data

The full =t of thesmes from both Inﬁuﬁnﬁmmﬁmﬁnd,mdrﬂngﬂndb,mmd“.
Themes weee collapsed or expanded in order 1o

analyes were meated and
.

woherent pattems within the data. The wider

reszarch team (AL, CM), reviewed refined themes to enswe they mptured important meaning In relation bo
the research question, and asskied reflsction on reswcher assumptions. A person-oentred approach wes
taken by OO to name the themes in order 1o capture the volce of

IB] Writing up

Wiiting the report abo adied as part of the process of refining and defining themes. Appropeiate samples of
extracts from: the full data set were selected 1o represent each theme

0. Ara was finked to the

reearch question and iterature, and a final report was produced by 00, MOH, AL, and CW

A reflexive diary was kept by CO throughout and discussed
regularly with the rest of the research team (MDH, AD. and CM,
In order to reflect on the Impact of different perspectives and

assumptions Influencing the study design, data collection, and
data analysis.

Data analysis

Data were analysed Meratively using reflexive thematic analysis,
described by Braun and Clarke [39,40,51} as 1t provides a Aexble
appeoach which ssts out a way of systematically grouping and
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ientifying meaning within the data. NVIVO software (OSR
International, Melboume, Australla) was used to manage the data
Initially, interviews and focus groups were analysed separately.
Verbatim transcripts were coded In as many ways as needed,
allowing lnes of text to be coded more than once In order to
conskder  different  Interpretation and meaning. A second
researcher coded a subsection of the transoipts. Similarties and
owerlaps were identified between codes and potential pattarns
relevant to the research question were created. Visual maps of int-
tial themes. from the Interview and focus group analyses were cre-
ated | of each other to compare and contrast. The
full set of themes from both analyses was then reviewed, refined
and Integrated, in order to present coherent patterns within the
data. Table 1 describes the stages of thematic analysis and by
whiom they were undertaken.

The chamcenstics of the sample were also analysed using
data collected from the demographic guestionnalre. Means and
percentages were used to describe the full sample. To explore the
potental relationship within themes, particlpant's characienstics
were linked to all the quotations within the subthemes. Although
this process of symthests helped contextualise the findings, It was
camed out cautiously as the sample was small and this was not
the key aim of this qualitative approach.

Data saturation was not sought as reflexdve thematic analysis
does not presume that the themes emenge from the data but are
Interprated during the researcher's analytical process, and on this
basis further interpretations are abways possible [521. In addition,
experiences following lower lmb amputation can be diverse,
depending on characteristics, such as age or cause of amputation,
and It 15 unlikely any one study design would be able to capture
them all [52]. Data collecion was completed when close o 40
|participants were recrutted as this was deemed a pragmatic sam-
ple size based on the time and resources avallable to the research
team [53].

Synthesised member checking [54] was undertaken following
data analysls to offer partidpants the opportunity to reflect and
feedback on the themes. This process enabled further tangulation
of the knowledge gathered around the phenomenon of outcome
domairs of iImportance following prosthetic rehabilitation. Member
chedkng allowed paricipants to assess the trustworthiness of the
findings, ensuring they resonated with their experiences so the
results may be credible with the wider limb loss population.

An arccessible symthestsed summary of the results, with space
for written feadback, was sent by post to participants with an
accompanying retum envelope. it was not possible to send all
participants a summary. Three participants had not provided an
address, one participant had mowved, and one particlpant had
died. Sewen summarles were returmed (19%). All of the retumed
summaries confirmed the study findings and none of the themes
were altered following feedback Wiitten responses were added
to the data set and cross referenced with ewisting codes, as
described in Table 1.

Results
Sample characteristics

Forty-two participants were approached during the recultment
phase of the study. One participant was Incligible, three partic-
pants dropped out due to health reasons and one participant's
audio recording malfunctioned. This resulted In 37 participants’
views and experiences being included In the study. Bighteen par-
ticipants took part In Interviews (14 wia telephone and four face to

MEAMINGFUL OUTCOMES FOLLOWING PROSTHETIC REHABILITATION g 5

Tabla 7. Sample daracteristic.

Characteristic N=37 (55
Mge Mzan 59 (r2nge 13-BE years)
Gender Male = 1 65
Female 14 (38
Level of amputation Teanstibial 0 (58
Knee disarticulation 411
Trensfemonl (2
Bilateral transtiblal 411
Hip disartioalation 103
Time since amputation Mean Hrmrs {range Emonths - & |
Canne of ampurtation [eabetes [sR i)
Trauma 928
Camoer 2 (5]
Pevipheral vastular disease E(In
Infection 411
Dther 4113
Hember of co-modbidities Hore 528
1 924
] 7.
3 401
4 16
L & [16)
Soctal shuation Living alone 2(1n
Liwing with 19 (51}
Liwing with famity 1027
Independenoewith ADLs Independent 1235
Famify supporting 19511
Package of cire 3”1%
ETWIEITI: siahs ET“:I’I.‘T.' [
Ure=my 1827
Retired 15 (413
Vokmieer 3B
sz of walking alds Honedoocasional we 12 (3%
Sticks/onrtrhes I (5T)
‘Walking frame 411
Cnrru'ru.nlr ran.lﬂm'r Yes 3495
Na 3
‘Walking distance: BOm or e mn :glj
E1-500m 1020
501 m= 1k 318
Mere than 1km 113m
Uressre: 2 {5}

faca) and 19 partidpants took part in four focus groups comiprising
of a group of 7. a group of 5, a group of 4, and a group of 3.

The sample characteristics were varled and Included particl-
pants between 33 and ESyears of age, with a vanety of different
lewals of amputation, including both knee and hip disarticulation.
Time since amputation ranged between & months and 5 years and
the causs of amputation Included diabetes, peripheral vascular
disease, trauma, cancer, and Infection. The participants also had
vared soclal stuations, self-reporied level of Inde-
pendence with acthities of dally Iving. and functional status.
Tabde 2 further summanses the sample characteristics.

Themes

Five themes, with assodated subthemes, were identified, which
Nustrate what partidpants felt were the Imporant outcome
domains that characterise successful prosthetic rehabilitation. The
themes are summansed In Table 3 and will be explored below
alongside quotes from study participants. are used
throughowt and quotes have been contextuallsed with informa-
tion about the partidpant's age and level of amputation.

Theme 1 - | am able to partidpate in my important acthvities

This theme describes outcome domains of prosthetic rehabilita-
tion related to participation In Important activities.
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Appendix E Paper two study documents

Participant Introduction letter

UNIVERSITY OF Portsmouth Hospitals [\'/z5

Southampton

Dear Sir or Madam

Re: Me-AMPUTEE study - Exploring meaningful outcomes of recovery following lower limb
amputation and prosthetic rehabilitation: The patient’s perspective.

REC reference number: 18/EM/0259 and IRAS ID: 248850

We would like to invite you to take part in the above research project being carried out by
the University of Southampton and sponsored by Portsmouth Hospitals Trust.

Before you decide if you would like to take part you need to understand why the research is
being done and what it would involve for you.

Please take time to read the following information sheet carefully.

You may talk to others about the study if you wish or ask your Physio or Prosthetist at the
limb centre about the project.

If you decide you would like to take part please let your clinician know and with your
consent they will pass your contact details on to us. Alternatively you could contact us
directly at chantel.ostler2@porthosp.nhs.uk or 07843 283147.

Thank you for reading this information and | look forward to hearing from you.

Yours sincerely

€ ANV

Chantel Ostler

Researcher
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Participant recruitment poster

Portsmouth Hospitals INHS|

INHS Trust

Have you undergone a lower
limb amputation in the last 5
years?

If so you may be able

to take partin a

research study Ry A |
investigating what «d‘\
people who have losta *" \&
limb feel are the : )
important aspects of

recovery and how the

NHS should measure - |
them. > p

Me-Amputee
Study

ﬁou may be able to take part if:
joining a group : Lou aLe (;velr the alge Ef 18
discussion or a one to ave had a loweriim

one interview with a amputation in the past 5 yrs

researcher to share your * Have finished your initial
experiences. rehabilitation with a

k prosthesis

You can take part by

If you would like to find out more or take part in the
research please contact the research team

o]

Recruitment poster — Version 2, 09/09/18 IRAS ID: 248850
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Participant Information sheet

UNIVERSITY OF Portsmouth Hospitals [\Y/7&]

Southampton

Participant Information Sheet

ME-AMPUTEE Study - Exploring meaningful outcomes of recovery following lower limb
amputation and prosthetic rehabilitation: The patient’s perspective.

We would like to invite you to take part in a research study. Before you decide you need to
understand why the research is being done and what it would involve for you. Please take
time to read the following information carefully. Feel free to talk to others about the study.

Ask us if there is anything that is not clear or if you would like more information. Take time
to decide whether or not you wish to take part.

What is the purpose of the study?

Within healthcare we need to measure the result of the treatments we provide so we can
tell if the treatment has worked or not. We do this using tools or questionnaires called
outcome measures.

There are many different outcome measures used by services who deliver amputee
rehabilitation and in research projects investigating new products and treatment techniques.
Nationally we are not all using the same measures and it has been difficult to agree on what
we need to measure and what tools should be used.

In this study we want to find out what people who have undergone an amputation think are
the important aspects of recovery. We hope this will allow us to identify what really matters
to people as they undertake life with a prosthesis. We can then identify the outcome
measures that capture this and make recommendations to clinicians and researchers about
what are the most meaningful measures to use from a patients perspective.

Why have | been invited?

As you are someone who has undergone a lower limb amputation and prosthetic rehab we
think that you are in an ideal situation to help us understand the recovery process. You do
not have to take part. It is up to you to decide. We will telephone you to describe the study
and go through this information sheet. We will give you time to ask any questions you may
have and then if you are happy we will ask you to sign a consent form to show you have
agreed to take part.

If you would like to find out more about being involved please contact the researcher
directly via email at chantel.ostler2@porthosp.nhs.uk or phone 07843 283147. Or you can
speak to a clinician at your limb centre, who with your consent will pass your contact details
on to the researcher.
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What will happen to me if | take part?

You will be able to choose how you would like to take part. You can take part in a small
group discussion at one of four English limb centres in Portsmouth, Stanmore, Roehampton
or Wolverhampton, £15 will be available to each participant to support their travel costs, or
you can choose to speak to us on a one to one basis, either in person at a location and time
convenient to you, or over the telephone.

If you choose a group discussion we will also ask you to select a ‘back up’ one to one option
in case there are not enough people in your area to carry out a discussion group.

What will | have to do?

If you choose a group discussion - You will be part of a discussion group of 6-8 people, all
who have undergone a lower limb amputation. We will ask the group questions about things
like your experience of recovering from amputation. We will encourage the group to discuss
the issues which arise.

If you choose a one to one interview — You will be able to do this face to face with the
researcher in your own home or at a location of your choosing, or over the telephone.

In order to remember what has been discussed we will tape record the group
session/interview and make notes at the time about key comments and ideas discussed.
After the study has finished there is nothing further you will need to do.

What are the possible benefits of taking part?
There are no direct benefits from taking part in the study.
What are the possible harms of taking part?

There are few risks associated with taking part in the study. Sometimes talking about
experiences may be upsetting. If at any point during the discussion group or interview you
feel you need a break or you do not wish to continue you will be able to leave. Support is
available at your local limb centre if you feel you would like to talk about any issues outside
of the research project.

What will happen if | decide not to take part?

You do not have to take part in this study. If you decide not to take part your care will not be
affected in any way.

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

You can withdraw at any time and your care will not be affected in any way. If you have
chosen a focus group your contributions may be recorded alongside those of others during
the group and it will not be possible to remove them, but if you have chosen to take partin a
one to one interview we can destroy these recordings should you want us to. However once
the data has been analysed we will be unable to withdraw your contribution.
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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. If you remain unhappy and
wish to speak to someone else, you can contact the Patient Advice and Liaison service (PALS)
at Recruiting Trust name (all contact details below). The normal NHS complaints
mechanisms are also still available to you.

Will my taking part in this study be kept confidential?

Your confidentiality will be safeguarded during and after the study. All information which is
collected about you during the course of the research will be kept strictly confidential.

When the tapes from the focus groups or interviews are written out you will be identified
with a code. The list of codes will only be accessed by the research team and will be kept in a
locked filing cabinet. Information about you will be kept for 12 months and then disposed of
securely. Your rights to access, change or move your information are limited, as we need to
manage your information in specific ways in order for the research to be reliable and
accurate. If you withdraw from the study we will keep limited personal information about
you we have already obtained for audit purposes only. To safeguard your rights we will use
the minimum personally-identifiable information possible.

Anonymised data will be seen for research purposes by the research team. All together three
professionals might help with the research and read your transcript. However they will have
been trained about confidentiality and you will not be personally linked to the data. Should
something you have said as part of the group or interview be quoted in any publications
following the research, a different name will be used to protect your identity.

Portsmouth Hospitals trust is the sponsor for this study and will act as the data controller
which means we are responsible for looking after your data and using it properly. You can
find out more about how we use your information by contacting us on 02392 286000
extension 6236.

What will happen to the results of the research study?

If you wish we will send you a brief summary of the findings of the full study on completion.
We hope to arrange some sessions at the limb centres involved in the study to share our
findings, as well as producing a short information video about the project for use on
websites and via social media. The results will also be published as academic papers and we
are intending to present our findings at national and international conferences. You will not
be identified in any report/publication.

Who is organising and funding the research?

The research has been organised by Portsmouth Hospitals Trust and the University of
Southampton.
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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 safety, rights, wellbeing and dignity. This study has been
reviewed and given favourable opinion by the East Midlands Research Ethics Committee,
REC reference 18/EM/0259.

Further information and contact details
For further information on this project please contact
Chantel Ostler (researcher). Tel: 07843 283147

Email: chantel.ostler2@porthosp.nhs.uk

If you are unhappy about anything to do with the study please contact
(Local trust R&D contact details and PALS details)
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Consent form

Study Number: 248850 ID no:
UNIVERSITY OF
Portsmouth Hospitals [\'/z5] Trust Logo
SOLl[hamptOn MNHS Trust

CONSENT FORM

Title of Project: ME-AMPUTEE Study - Exploring meaningful outcomes of recovery
following lower limb amputation and prosthetic rehabilitation: The patient’s
perspective. IRAS ID: 248850

Name of Researcher: Chantel Ostler
Initials

1. | confirm that | have read and understand the information sheet

(Version 2, 2/10/18) for the above study. | have had the opportunity to

consider the information, ask questions and have had these answered
satisfactorily

2. | understand that my participation is voluntary and that | am free to

withdraw at any time without giving any reason, without my medical care
or legal rights being affected

3. I understand that data collected during the study may be looked at

by individuals from the University of Southampton and Portsmouth
Hospitals Trust.

4. | understand that focus groups/interviews will be audio-taped. | give

my consent to be audio-taped.

5. | give consent for anonymised quotations to be used in academic

publications and study dissemination materials.

6. | give consent to receive a copy of the study’s results

| agree to take part in the above study

Name of participant (print): Date Signature

Name of person taking Date Signature
consent (print):

When completed, 1 for participant and 1 for researcher site file.
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Demographic questionnaire SOLIt ampton

Portsmouth Hospitals NHS'

NHS Trust
Me-Amputee Study Questionnaire

Please could you complete the following questionnaire so we know a little bit about your background
for the research project. The information in this questionnaire will not be shared outside of the
research team. It will be anonymised and will only be used to describe the characteristics of the

group of people who have taken part in the study.

Study ID: Age :

What level is your amputation? i.e above
the knee, below the knee etc.

How long ago was your amputation?

What was the cause of your amputation?

Do you have any other health conditions?
Please could you list them here

Do you live alone or with other people?
i.e. wife, family/friends etc.

Does anyone help you with your daily
activities? i.e spouse, carer etc.

Are you currently working and if so what
do you do?

Do you use any walking aids to help you
walk? i.e sticks, crutches etc

Can you walk outside?

How far can you walk before needing a
rest?

Thank you for completing the questionnaire
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Interview guide

1. Introductions and story sharing

2. visual timeline of rehab journey— Imagine we are going to take you back in time to the point

where vou had finished your rehabilitation (Rehabilitation phase) . What had you hoped you

would achieve by this point?

What would you have liked to achieve in order to be happy with the outcome?

Discuss what ‘kind’ of walking did you want to be able to do?

At what point did you think ‘I’'m OK’

3. Word cards — How would you describe this achievement? What words would you use? Here
are some words used by other people what do you think?

FREEDOM, INDEPENDENCE, COMFORT, ADJUSTED, PAIN FREE, MANAGABLE

What do you think success is for you?
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Theme development diagrams




Data table for pain theme with quotations

Appendix E

Themes

Sub themes

Category

Code

Quotes

If | have pain | am
able to manage it
When | have pain it’s
not about how much
or what type it’s
about whether | feel |
can control and
manage it

Variation in pain
experiences
PO13

w003

PO05

WO005

WO006

RO0O8

ROO3
PO03

Impact of pain
status

Confidence when pain
free

Yeah you know It gives you confidence, pain free, confidence.
They go hand in hand. They’re the same thing. P0O13

Impact of co-morbidities
on pain

When I've got my leg on | can’t lift it up. It still hurts me. It hurts
me with my back as well as | say | had two discs taken out my
back and I've spent that much time lying on my back now I'm
coming to sit up and use it, well I'm alright sitting but | try
walking and take a few steps and the pain is unbearable. W003

I’m not pain free but still it can be horrific sometimes but that’s
not purely down to the um phantom pain that’s just me and my
condition. POO5

Important to be pain free

The only thing that would make me feel completely cured if
that’s the word for it is if | could get rid of the phantom pains
WO005

Also one big comfort is I’'m not having phantom pains which is
seems to be at the group three or four of them suffer really
badly with phantom pain. and em Thankfully | don’t. W006

Improvement from pre-
amp pain

| used to do martial arts so | always had a good balance and
that’s why I think my recovery was quite good because A) my
pain had gone in my leg and B) | could use my leg. It was really
weird, | was still waiting three days after the operation thinking
the anaesthetic was still in my leg because | couldn’t believe the
pain wasn’t there which was quite a really strange feeling waking
up not knowing that I've not got pain in my leg and not having to
take all these tablets all the time. RO08
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P002

R0OO3

WO006

5002

S002

PO03

PO06

WO006

Before | had my leg chopped off | was in some pain because the
knee joint was awful, in a dreadful state. When it was chopped
off | was delighted | had no more pain RO03

Less pain than pre-amp

It was dreadful and felt like someone was tearing my foot off,
erm but now | just get, erm especially in the cold weather | find |
get, it just feels like my old foot is being squashed a bit. P003

| wasn’t expecting it to be pain free and it’s not pain free, but I'll
still take what I’'ve got now over my previous any day of the
week. P002

Yes, before | had an orthotic on my leg so that | could walk and
cycle but if | was walking and suddenly the bones would shift and
I’d be in awful pain and | would fall over if | wasn’t careful; luckily
| didn’t actually fall over seriously. And | didn’t have that
anymore and it was lovely. RO03

Lucky not to have pain as
others do

That's it, so that’s one big thing because it seems to be the latest
ones who have had the op don’t have it. It seems to be the
earlier ones, the six years and the one from 1972 and he’s still
getting them. It seems to be the later ones that that have had it
done years ago that are suffering with the phantom pain but I’'m
glad | don’t because that is a big comfort. W006

Pain impacting my ability
to fulfil important roles

if | do have this pain then I’'m going to have to think about
another career, another job, and and I’'m going to have to think
that this is for life. S002

Pain limits how much |
can walk

Yes. If i get that if that TMR surgery, it will work this time there’s
no doubt, it’s going to work and that is that. But it’s a life
changer because at the moment | can’t walk, it varies from like
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PO15

RO08

PO09

PO10

sort of 25-30 minutes to you know an hour and a half but it can
be anything i mean yeah. S002

Pain is taking over

Oh gosh, yes. That phantom pain, yes, that’s wonderful. It
doesn’t feel like it’s taking over. PO03

Pain whilst walking

| personally I've suffered very little pain over this but some of the
other clientele I've spoken to you know are in continuous pain
when they are in motion on their prosthetics as it were. That |
would find difficult to cope with personally | think. Er erm any
pain that can’t be abated as it were er er is a huge mental stress
isn’t it? POO6

Protective of pain free
status

When | was getting better he said I've read a book on phantom
pain. | said yes oh yes I've heard about that but luckily I’'m not
suffering. To cut a long story short he actually ordered the book
for me and sent it to me.

I: Oh bless him.
MP: So | picked it up and | read the back and | thought | don’t

want to read this really. I’'m not suffering and if you start reading
stuff and looking into stuff it sends your mind funny. W006

Phantom pain even after
years

The little monkey will play up and it’s not a nice feeling that
because you can’t yourself organised to get to sleep because it’s
aggravating you. And that’s after three years. When | first came
round the phantom pains were really bad but they’re starting to
ease down. And then | thought | was clear and then the little
bugger comes back again at you. P015

Pain when | take the legs
off

| have but basically if | have my legs on | could walk all day, not
walk all day but | could have them on all day and see when | take
them off at night time | don’t know where this pain comes from
but I'd never wish it on the devil. It’s crazy. RO08
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RO08

P0O06

PO05

S005

PO0O5

Unrealistic to expect no
pain

So | think you are always going to get some level of pain but
again it’s managing it and also managing your expectations of it.
So if you think right I've lost my foot which has caused me so
much grief and so much pain as soon as you take that off I'm
going to be pain free | think you’ll get disillusioned. PO09

Helps if people
understand what pain
actually feels like

| did the same with my son but the figures were a little bit higher
and with my wife what was really interesting was she started off
at about 4 on the box and then | ramped it up to about 15 and
instantly her toes went bang like that and then she made some
really funny noises and then | switched it off again. Have you
seen the cat on YouTube that says no? No, no, no, no. That’s the
noise she made. But what was really interesting was where her
toes just went bang and cramped down. | said that’s what mine
feel like all the time, | can lift them and then as soon as | stop
they go bang back down again. So that was quite interesting the
way that worked out. But it was quite a good way to demo what
the phantom pain is like P010

Pain limits participation
in life

It’s just being able to manage in a daily life without having to
worry about, it’s not about the 24 hours in the day it’s about the
amount of hours you can do and what you can do in those hours.
Resting up, yes, OK, but before it was resting up all the time. And
now it’s more hours doing things than it was not doing things
and that’s the best thing about it in my, that | found personally.
R0O08

Upset about pain

| personally I've suffered very little pain over this but some of the
other clientele I've spoken to you know are in continuous pain
when they are in motion on their prosthetics as it were. That |
would find difficult to cope with personally | think. Er erm any
pain that can’t be abated as it were er er is a huge mental stress
isn’t it? PO06
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Types of pain

Painful residual limb

But with me things are so up and down again there’s not really
er a good answer for that. Pain is always going to be there until
someone wants to take the neuromas away because they don’t
want to operate on me at the moment. PO05

| get | get residual pain in my stump. Its annoying when it’s cold
because that makes it even worse, the cold gets into it and it
starts hurting. SO05

Phantom pain

| think you’ve always got a good bit of phantom pain. | don’t
know if people don’t have it anymore, if it does go away or not
but that’s always niggling. PO05

Managing pain

PO03

P0O08

RO09

PO09

PO08

Pain management

Confidence in ability to
manage pain

Oh they’re much better, yes. | think | manage it better. | know
this will go away, | don’t get myself in a pickle and as | say | think
wearing the leg more seems to help me. P003

And no pain, werm ell | have phantom pain but | | | take
medication for that so that’s not a problem.....It's manageable,
yes. | take er Gabapentin | take, as soon as you take it within
seconds it works. PO08

| only get phantom pain on very rare occasions and am able to
live with it, so I'm very fortunate, as | know how some people
suffer. RO0O9 MC summary

Learnt to manage pain

| think pain management because | don’t think pain free is the
expectation. Well it’s an expectation but to achieve that | think
at the end of the day you’ve had your leg chopped off. It’s not
going to operate like a normal leg would do so | think you
learning to cope and deal with the pain is the important bit. PO09
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S005

POO5

R0OO7

P002

PO06

PO08

ROO1

Medication helps
phantom pain

It's manageable, yes. | take er Gabapentin | take, as soon as you
take it within seconds it works. PO08

the amputation has brought on a totally different type of, in my
case a totally different type of pain. cos I've got to be careful, em
I've got I've got an exposed nerve on my scar line and there’s a
couple of times I've caught it and I've almost took off the bed. as
| say and Like | say when the cold gets into it that that makes it
even worse and | have to put heat on it to try and sort it. So, yes,
I’'m pain free but | do have a lot of medication to try and keep it
that way. S005

Pain is part of my life

Well from people I've spoken to so far no one has ever really got
rid of it but that’s again from talking to people. I've not met
someone yet who says they are pain free. Everyone else | know
or speak to have always got some sort of phantom pain or actual
limb pain. PO05

For me for me being pain free probably if you include discomfort
as part of pain being pain free is not an option for me. R0O07

Not just you know | get phantom pain not that badly. | get more
sensations but actually it’s everything else and there’s not, |
mean I've been up all night last night, it was my fifth night in a
week I've been up all night with pain. | wouldn’t even know what
pain free was anymore. P002

Pain well managed

well | would say as long as you can make the pain manageable
that’s what everybody prays for, isn’t it? you know P0O06

The pain is under control definitely. I'm pain free from what |
used to have but it’s only there now and again and it’s mainly
when | take the leg off and just sit there erm | can feel, before it
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PO03

PO11

PO10

P002

S002

PO03

was 10 out of 10 but now it’s just 2 or 3 out of 10 and | know it’s
not really there it’s just in my mind. you know It’s under control.
P0O08

Reduce pain killers

So when | then finished here my aim was, well A) | was already
feeling like no pain so my first goal was to wean myself off all
medication as far as | could, see how far you could go. And |
managed that so | was out here in September and by December |
was off everything, which suddenly | just had my head back.
R0OO1

Probably because | wear my leg more and erm that makes me,
for some reason that seems to have stopped me having phantom
pain as much. So I've managed to reduce my Pregabalin, which is
good. P003

Side effects of
medication

MP: Sorry? | pull faces? Yes. But | er you know | tolerate it
because when | was in hospital | said about it, erm | can’t
remember whether | was..it was the time | was in QA or in
Southampton, | think it was QA, and the doctor prescribed me
something to help with the phantom pain. But | woke up the
next day and er ....| felt disorientated, didn’t know where | was,
dizzy and apparently that is a side effect of that particular.

I: The medication.

MP: Of the medication, so | mean my reaction was well I'll put up
with the pain erm rather than take those tablets because it was a
horrible feeling. P011

Tolerate pain

after a couple of months or so it started to lessen. Once | got
walking it lessened even more so I’'m now at the point where I've
got a constant 2 to 3 of a buzz like I've been sat on the toilet for
too long with occasional ramps up to about 10 and a few in
between basically. So, yes, | can cope with that. P010
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PO08

But | think if you’ve had pain and chronic pain you know for
years no it’s not pain free but | can live with what I've got. But if
you are expecting it to be pain free. P002

No because | just get on with it. | mean it’s more painful to do
judo, and more painful to teach, but psychologically, mentally
and emotionally it would be more painful not to do it. So it’s
likeyou know just pain. It’s there all the time, just varying
degrees. S002

Wearing leg helps

Oh they’re much better, yes. | think | manage it better. | know
this will go away, | don’t get myself in a pickle and as | say | think
wearing the leg more seems to help me. P003

I've got no pain whatsoever apart from phantom pain. Phantom
pain seems to only come when | erm take the leg off. erm I've
had it on since 8am this morning and I’'m going to take it off in a
minute and sit sit down, but when I’'m walking and doing things,
sitting with it on it’s not too bad. PO08
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Member checking summary

NHS

UNIVERSITY OF Portsmouth Hospitals
Southampton University
NHS Trust

Dear

| am writing to thank you very much for taking part in the Me-Amputee study over the last year.

As you will remember, the aim of this study was to explore what people who have had a lower limb amputation
think is a successful outcome or recovery following prosthetic rehabilitation. You may have spoken to me over
the phone, met me in person or attended a focus group at your local prosthetic centre. During that session we
discussed your personal experience of prosthetic rehabilitation and what things made you feel like you had, or

had not recovered.

When we last spoke, | mentioned contacting you again in the future to get your thoughts on the findings and
check | have understood what you shared with me. | have been working hard listening to the tapes we made
and exploring all of your different experiences, pulling together a summary of the key ideas that many of you
talked about. This summary is included in this letter and sets out the ideas, or themes, which include the
experiences of the 37 people who took part in the study. The themes may not describe your experiences
exactly but capture the essence of what it is to feel that you have recovered following your amputation and
rehabilitation with a prosthesis. These themes are not the final results of the study as | would really value your

feedback first.

There are two copies of the summary included with this letter. One is for you to keep and the other is for you
to write your comments on and return back to me, but only if you would like to. In the summary the five
themes are described in a table. After each theme there follows a box for you to add your comments. If you
would like to give feedback please read the summary and add your comments. You can then send the summary
pages back to me at the address above or scan them and email them to me at

chantel.ostler2@porthosp.nhs.uk. If you do decide to feedback it would be really useful to have your thoughts

by the 31°t of December 2020.

Many thanks again for your amazing contribution to this project. It was a real honour to hear your story and |

look forward to receiving your feedback on the themes so far.

Best wishes
€ RN

Chantel Ostler - Me-Amputee researcher
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Summary of themes from the Me-Amputee study exploring what people who have undergone

rehabilitation with a prosthetic limb feel is a successful outcome or recovery.

Theme no. 1 — Physical ability to participate in important activities

| found that being able to walk again was very important to people. Walking helped people
to feel more normal and allowed them to do important tasks again such as:

e Taking care of themselves i.e. washing, dressing and making hot drinks or meals
e Getting out of the house to go to the shops or for a meal, or on holiday

e To be able to do their work and hobbies such as walking a dog, exercising or
socialising, or returning to the work place

When going outside people told me that being able to manage steps, uneven pavements or
slopes were important skills, as well as being able to walk long enough distances to do what
they needed to do.

People told me that how they were able to do these important activities was also a
consideration. Relying on other people as little as possible and being independent with the
things they wanted to do, was described as an important outcome.

People also talked about wanting to feel confident doing their important tasks and to feel
they had mastered the activity. Using too much mental energy and concentration to plan
and undertake tasks was described as very tiring.

| also heard that feeling safe and steady when walking and doing important activities was a
good outcome but some people often felt afraid of falling over which limited some of the
activities they were able to do.

Many people didn’t want to have to rely on equipment for their important activities. Less
equipment made them feel they were making more progress back to normality i.e. fewer or
no walking aids was often a goal. However in some cases certain equipment really made life
easier and in those cases people were much happier to use it.

Please add any comments here about whether you agree with the descriptions above:

Theme 2 — Accepting my new normal

In this theme | found people also talked about wanting to return to normal and that this
was about people feeling like themselves again. Feeling like yourself again was very much
linked to the first theme of being able to do important tasks, but people also described
other factors such as:

e Being able to wear the clothes or shoes that they wanted to
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e Being able to be spontaneous and make their own choices
e Being able to fulfil important life roles such as a wife or husband or as a parent

Many people also described a complex relationship with the outside world and wanted to
appear as normal as possible to other people, such as not using equipment like sticks or
wheelchairs, but that could cause problems with important benefits such as blue badges.

Adjusting and accepting the changes brought about following lower limb amputation was
described as an important but challenging process which involved adjusting expectations,
compromising, adapting, accepting limitations and ultimately learning to live with the new
situation. People spoke of how a positive attitude and focusing on what they could do
helped this process, and that acceptance often led to people feeling like they were in a
better place.

Many people felt that there should be more focus on mental health following amputation
and the impact the amputation has on mental health needs to be considered and
measured. Using a prosthesis can help with mental health issues, as well as support from
other people who have had an amputation, but that this needs to happen at the right time.

Please add any comments here about whether you agree with the descriptions above:

Theme 3 — Comfortable and manageable prosthesis

Within this theme people talked about the fact that it was important to have a well-fitting
prosthesis that was easy for them to get on and off. Without this people couldn’t always do
their important activities, they may end up with skin problems and this had an impact on
their mental health.

When the socket was uncomfortable people struggled more to cope with and adjust to
wearing a prosthetic limb.

People also talked about the fact that they often didn’t feel comfortable all the time in the
limb. Comfort varied quite a lot. For example as the day went on, when doing different
activities, if people put on weight or if the weather was very hot.

Please add any comments here about whether you agree with the descriptions above:
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Theme 4 — If | have pain | am able to manage it

The people | spoke to have a wide variety of different pain experiences. Some had no pain,
others had stump pain but no phantom pain, some had terrible phantom pain and others
had constant pain but described it as better than before their amputation.

Despite all these different pain experiences a common thread was that people didn’t
necessarily expect to be pain free following their amputation, but that if they did have pain
they wanted to feel like they were able to manage it themselves so they were able to live
with it.

Please add any comments here about whether you agree with the descriptions above:

Theme 5 — Achieving personal goals

Being able to achieve the goals that people set for themselves following amputation was
important to most people who took part in this project. Achieving goals gave people a great
sense of achievement, motivation and pride.

Many people continued to set new goals for themselves as they progressed with their
recovery. Some people set goals for themselves that they only intended to do once such as
walking to a certain place, running a short distance, or trying without a walking aid. These
goals were important so people could keep pushing and challenging themselves.

Please add any comments here about whether you agree with the descriptions above:
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33 lay member checking summaries were sent to the 37 participants.

It was not possible to send 4 of the summaries as 3 participants had not provided postal or email
addresses as part of the study and 1 participant had moved and not provided a forwarding address.

From the 33 participants 8 summaries were returned (24% response rate)

From those 8 participants we were informed that one had passed away and therefore the member

checking was undertaken by 7 participants (21%).

The demographics of the member checking group are described in the table below and compared to

the full sample

Sample
Characteristic

Full sample N=37

Member checking
sample

Comments

Age Mean 59 years Mean 64 Years slight older sample on
Range 33-88 Years Range 36-86 Years averee
Gender Male 23 (62%) 3 (43%) More women
Female 14 (38 %) 4 (57%)
Level of TTA 20 (54%) 4 (57%) Good range of levels of
amputation KDA 4 (11 %) 1(14.3%) e
TFA 8 (21%) 1(14.3%)
Bilat TTA 4(11%) 1(14.3%)
HD 1 (3%) 0 (0%)
Time since Mean 2.2 years Mean 2.9 years Similar lengths of time since
amputation Range 6 months — 5 years Range 1-5 years amputation
Cause of Diabetes 10 (27%) 1(14.3%) Good range of cause but
amputation [T~ o2a%) |2 (285%) Concer cause mauded
Cancer 2 (5%) 2 (28.5%)
Vascular 8 (22%) 1(14.3%)
Infection 4 (11%) 0 (0%)
Other 4 (11%) 1 (14.3%)
Numt?e.r .of co- |None 9 (24%) 2 (28.5%) i;’::ﬁ;;;’;“befs of co-
morbidities 1 9 (24%) 2 (28.5%)
2 7 (19%) 1(14.3%)
3 4 (11%) 1 (14.3%)
4 2 (6%) 0 (0%)
5 6 (16%) 1(14.3%)
Social situation |Living alone 8 (22%) 1(14.3%) Similar social situations
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Sample Full sample N=37 Member checking Comments
Characteristic sample
Living with 19 (51%) 4 (57%)
partner
Living with 10 (27%) 2 (28.6%)
family
Independence Indep 12 (33%) 3 (43%) No patients with carers
ith ADLs assisting ADLs
wi Family support |19 (51%) 4 (57%)
Carers 6 (16%) 0 (0%)
Employment Employed 9 (24%) 2 (28.6%) No unemployed participants
tatus and more retired and
> Unemployed |10 (27%) 0 (0%) volunteers
Retired 15 (41%) 4 (57%)
Volunteer 3 (8%) 1(14.3%)
Use of walking  |None/ 12 (32%) 4 (57%) More participants not
aids saEEerg] needing walking aids
Sticks/ Crutches |21 (57%) 3 (43%)
Walking frame |4 (11%) 0 (0%)
Community Yes 34 (92%) 7 (100%) Similar levels of mobility
ambulatory No 3 (8%) 0 (0%)
Walking distance | 50m or less 11 (30%) 1(14.3%) MOfelmOb”e sample than full
sample
51-500m 10 (27%) 1(14.3%)
501-1km 3 (8%) 1(14.3%)
1km+ 11 (30%) 4 (57%)
Unsure 2 (5%) 0 (0%)

Summary:

The member checking sample shared many similarities with the full study sample. Key differences
were the inclusion of more female participants and an increased proportion of participants with
cancer causing their amputation. The member checking sample also appeared to be slightly more
mobile and independent than the main sample, requiring less walking aid support, able to walk
further distances and with none needing formal carers to support their activities of daily living.
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Appendix F Paper 3 publication in Disability and

Rehabilitation

DISABMITY AND REHARILITATION e Taylor & Francis
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Exploring the patient experience and perspectives of taking part in outcome
measurement during lower limb prosthetic rehabilitation: a qualitative study

Chantel Qstler™®, Alex Dickinson®, Cheryl Metcal® and Margaret Danovan-Hall®

“Portsmeuth Hospitals University NHS Trust, Portsmouth, UK ®nivessity of Southamgton, Seuthampton, UK

ABSTHACT ARTICLE HISTORY

Purpose: Cutcome measurement provides clinicians, services and funders with useful information,  Fecsived 20 February 2023
However, litthe is known about the experience of participating in cutcome measerement during lower rv‘"“ﬂj éa]nuary 2';2;}"24
limby prosthetic rehabilitation from the patient’s perspective, e Ay
Materials and methods: Thirty-two participants who underswent lower limb amputation within 5 years, KEYWORDS

and had experience of taking part in outcome measurement during prosthetic rehabdlitation, were — Dulcome measusement:
recruited from UK limb fitting centers and social media. Data were collected using focus groups and  AMPULtation; experience;
interviaws and analysed using reflexive thematic analysis. patient rgpor:«fa: C'“m'_'r: "
Results: Four themes were identified, (1) How does participating in outcome measurement make me  TET0 T PEERITINEShasecs
feel? 12) Do the outcome measures used in routine clinical care capture an accurate picture of my i

recovery? (3] Who is cutcome measwrement for? and [4) are prosthetic services measuring what Is

meaningful? These themes suggest cutcome measurement is not a8 neutral activity for patients

following lower limb amputation.

Conchusbons: Harnessing the positive impacts of measuring cutcomes could be used for motivation,

1o suppart adjustrnent and recovery, To improve communication and to support shared decision-rmaking.

This could make outcome measwrement more meaningful and patient-centared. However, there may

be potential for patients to respond negatively to outcome rmeasures and clinicians should consider

their impact on psychosocial factors.

* IMPLICATIONS FOR REHABILITATION

+ Outcorme measurement in prosthetic rehabiliation can provide dinidans, service providers and
funders with important information.

« Adopting a patient-centred approach could make the process more meaningful and therefore
beneficial for patients themselves

» Measuring what is impartant to patients by considering a holistic approach beyand plisical domains

may make outcome measurement more meaningful

Patient centred approaches may include talking to patients abowt outcome measurement, using it

to support motivation, goal setting and deciion-making, as well as exploring outcome ranges 1o

account for, or even capture variability.

However, the potential for negative responses should not be overooked, and clinicians should

consider the psychosocial impact of outcome measurement on this patient group, especially when

using performance-based measures.

.

Background increasing demands an resources, as well as the expectation of
a culture of continual improvement, services need to demaonstrate
their walue and impact [3] consistently, Qutcome information can

In patient status following an intervention or when monitoring provide an understanding of the effect health sarvices have on
patients over time [1]. This information cam be chared with the the health and well-being of patienss.

patient to dermonstrate progress throughout rehabllitation, and The term ‘sutcome measure’ can be better understood by break-
Increase maotivation, or can be used by the cliniclan to direct ing it down into the cutcome domain being measured and the
treatrnent planning of inform funding requests (21 Aggregated  peacirement tool used for the task. An cutcome domain can be
outcame information can alie be used to infarm service improve- defined as an element of health (e, pain, physical function, emo-
ment work and research, Measuring the outcome of health care fjgnal well-being, sodlal activity) that is changed by a particular
interventions using outceme measures is especially relevant in jprervention [4]. A measurement tool can be defined as a stan-
today's increasingly evidence-based health services. When facing  gardised instrument used In ressarch and clinical practice 1o capture

Outcome measures are used in clinical practice to capture changas
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and evaluate one or more outcomae domains at a single point in
time of evaluate change over timea [1]. Measurement tools exlst in
the form of ohserved parformance measures such as the sx-minute
walk test [5] or the Timed up and go [6], where a clinician or
independent oboerver rates or measures the individuals ability to
complete a predafined activity [1]. Or, the patient-reported outcome
rmaasres (PROMs), which are completed by the patients themsehoes,
often in the form of quastionnalres or scales, such as the Trinity
Amputation and Prosthesis Evaluation Scale {TAPES) [7] or the pros-
thesis evaluation Questionnaire (PEQ) [8]. and reflact the patient's
perspective on the outcome domain being assessed [1].

A range of outcome measurement tools have been developed
for use following lower limb amputation and prosthetic rehabili-
tatien. Heinemann et al. [9] identified 43 unique measwres, and
several clinical interest groups hawe developed recommendations
far which outcome measurement tools should be used in clinical
practice settings [10-121, such as the Gmin walk test (5], the
Tirmed Up and Go test [6] and the TAPES [7]. The most recent of
these js a set of recommended outcome measures fram the
International Society of Prosthetics and Orthatics [13]. Healthcare
policy in the United Kingdom (LK) alse recommends the use of
outcome measures within the Mational Health Service (MH5) pros-
thetic rehabilitation services [14, 15],

Despite the availakility of many different tools and recommen-
dations, there is currently ne UK outcome measurement consensus
and self-reported use of cutcome measures amongst clinicians is
varlable [16-18]. A racent narrative review exploring the cwrrent
state of outcome measurement in prosthetic rehabilitation called
far a focus on how outcome measures ane wsed In clinical settings
to develop a practice that ensures measuring cutcomas is a mean-
ingful and wseful part of clinical care [19]. & few studies have
begun to explore the experiences of clinicians using outcome
reasuras in prosthatic rehabillitation, but only focus on the expe-
riences of prosthetists (17, 18] Bamiers such as perceived time
limitatians, poor confidence with and knowledge of measurement
toods which are often not covered im undergraduate education ane
reparted [17, 18] A lack of perceived value in using outcome
measures (5 also described, with prosthetists reporting that tools
do not produce useful information [2, 17, 18], Expenences of out-
come measurameant amongst other members of the prosthatic
multidisciplinary team are currently unknown,

Within prosthetic rehabilitation, the perspectives and experi-
ences of patients taking part in outcome measurement have also
yet to be considersd. Their experience 5 particularly relevant in
clinical settings where cutcome measurement will likely be under-
taken as part of clinical care. Patient experience of clinical care
is ‘the precess of what receiving care feels like for the patient,
their farnily and carers” and is an important guality indicator and
area of focus for healthcare providers [20), Improved patient expe-
rience is linked to organisational reputation, patient outcomes
the cost-effectiveness of services and staff experience [20].
Understanding how people might experience care can help design
healthcare services, processes and interventions that deliver the
best cutcomes, but also promote positive patient experiences. All
aspects of a patient’s care contribute te whether someone has a
positive or negative experience, including their experiences of
taking part In outcome measurement.

Several systematic reviews have sought to review and sum-
marise the evidence base concerning the experiences of patients
taking part in outcome measurement in clinical settings such as
primary care, renal, mental health, musculoskeletal services and
cancer care [21-23). These reviews focus on people's experiences
with PROMs and describe both positive and negative aspacts. The
benefit of completing PROMs was highlighted as generating

information about outcomes, which can promote communication
and rapport with clinkcal tearms, and Improve the quality and focus
of care. Concerns focused on how valuable the information col-
lected was, and the accuracy of the questionnaires used to evaluate
the irmpact of health conditions ar healtheare interventions [21-23].
Crespite the range of conditions included in these reviews, to our
knowledge, no studies have yet explored the experience of people
following lower limb loss and prosthetic rehabilitation, of taking
part in outcome measuremant. Furthermoane, the systematic reviews
deascribed here only include studies exploring patient views of
using PROMs. Within the field of prosthetic rehabilitation, both
healthcare policy [14, 15] and specialist interest group recommen-
daticns [10-12] advocate for a miked approach to capturing out-
comes, using both observed performance measures and PROMS

Due to the ongoing drive to use outcome measuras in pros-
thatic settings [13], and in responsa to calls for a more mean-
ingful, patient-centred approach 1o outcome measurement in
clinical practice [19], it is vital to consider the perspectives of
everyone involved. The findings presented in this article are part
of & larger qualitative study that sought to explore outoome
domains of importance following lower limb prosthetic rehakil-
itation from the patient's perspective [24]. Data were collected
during the conduct of this larger gualitative study that captured
patient experiences of cutcome measurement during clinical cara,
This paper reports the analysis of this data and aims to explore
experiences of outcome measurement during prosthetic rehakil-
Itation, from the patients' perspective.

Method
Research design

The findings presented here were collected as part of a larger
qualitative study that aimed to explore the patiant's perspective
of autcome domains of importance following lower limb pros-
thetic rehabilitation. The interview schedule developed far the
larger study also included questions asking participants about
their experience of taking part in outcome measurement during
prasthetic rehabilitation. Responses to these guestions were ana-
lysed separately from the rest of the data.

The entire project was developed from a critical realist [CR)
waorld view which differentiates batween the ‘real’ and ‘ohservable'
world amd suggests the world is built from ‘perspectives and sxpe-
riences. CR acknowledges there is an objective reality Le the Teal
world, but proposes T is never truly observable or knowable as it
sits behind, and is therefore viewed through, different lenses or
prisms ie, individual human factors or cultural and organisational
factors (25, 26]. In this case the lenses of community prosthetic
users who have experience of taking part in cutcorme measurement
a5 part of prosthetic rehabilitation. Due to the exploratory nature
af this work and limited previous research on experiences of out-
come measurement with this population, a generic approach to
qualitative inquiry was used, rather than mare defined methodal-
agies, such as grounded theary ar phenomenalogy. This apen
approach, using reflexive thernatic amalysis [27]. fits well with the
critical realist worldview, seeking to capture, explore and interpsat
experiences of outcome measurermsnt fallewing lower limbs loss (28],

¢t and

Patient and public i I ¢ (PPIE)

Patient and public involvement and engagerment in research is
defined as “research being carred out “with' or ‘by' members of
the public rather than ‘to about’ or for' them” [29, 30] and is vital
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EXPERIEMCES OF DUTOOME MEASUREMENT DURING PROSTHETI. REHABILITATION IE] k]

o ensure mesearch is focused on issues the pubdic feel is important
anl I conducted in a participant-centred way. As outcome mea-
surement may be viewsd as a ‘research’ or ‘clinically-focusad’ con-
cepl, we worked closely with a group of public research partners
whe were established prosthetic limb wearers 1o ensure we wene
asking about it in an accessible way. The group consisted of three
marmbers, one make with 3 transfernoral amputation due o trauma,
and a male and fermale with transtibial amputations due to diabetic
dysvascularity. L0 and MOH met with the group on two occasions
and through collective discussions they helped us consider the
lamguage used when talking abeut outcame measures and sug-
gested providing examples of questionnaires and functional tests,
during the interviews and focus groups, to stimulate discussion,
They also considered practical issues, such as where patients would
like ta find out abouwt the research and how thay might like to
take part. They were then able to participate in the study if they
wished to, This crucial PFIE approach allowed us to co-design the
study and study materials, such as tha interview guide, to striva
far a positive participant experience, maximise recruitment and
develop accessible language around the concept of cutcome rmea-
surernent in partnership with patients.

Ethical review

The study was given ethical approval by the East Midlands
Research Ethics Committes and the MHS Health Research Autharity
[Ref: B/EM/D259).

Participants

The methads for the entire study have been reparted in detail
In the publication for the first analysis [24], and will be sum-
marised here to provide context for this second set of analysis.

Individuals were invited 1o participate if they were over the
age of 18 and had undergone a major lower limb amputation |.e.
proximal to the ankle, within the last five years, Those who had
expetience taking part in outcorme measurement with any member
of the multidiscplinary team (MDT) during prosthetic rehabilita-
tion contributed to the analysis reported here. Prosthetic rehakil-
itation is defined as initial MDT rehabilitation following limb loss
or any angoing MOT interventions provided as health or prosthetic
needs change. People with experience in both observed and
PROMs were included, as this mixed approach to capturing out-
comes |5 reflective of current recornmendations for outcome mea-
surement practice in prosthetic rehabilitation [10-13].

Participants were recruited from four English MHS prasthetic
rehabilitation centres that used outcome measures as part of
routineg care, Sdverts were also posted on social media platforms
antl invitation letters were sent to limb loss supparting charitable
organisations to share with thelr members.

A twio-staged process, using both convenience and purposive
sampling, was wtilised to recruit a diverse sample with a range
of characteristics, views and experiences, which are representative
of people who undergo prosthetic rehabilitation in the UK. A
demographic questionnaire was used 1o collate information from
participants on a variety of characteristics, such as age, level and
cause of amputation and presence of co-morbidities [31, 32]. This
information allowed the research team to monitor the sample
characteristics during the convenience sampling stage, and then
employ purpasive sampling later in the recruitment process to
ensure harder-to-reach groups (Le, older, transfemaoral participants)
were representad.

Procedure

Focus groups and semi-structured interviess were used to collect
data as these approaches enable follow-up questions and con-
textualisation of answers [28]. The selection of both of these
methods was on the advice of owr FPIE group, to enable and
promate participation in a way that individuals found most accept-
able and comfartable. Participants self-selected how they would
like to take part, e focus group or interview, and the focus
groups and interviews were completed independently of each
other and In parallel. This allowed data source trangulation, pro-
viding different views of the same phenomenon, gathered using
different metheds ta enhance credibility [33].

Focus groups took place in a quiet room in each of the
four recruiting limb centres. Interviews were undertaken either
aver the elephone or in a location of the participants choosing.
Questions addressing the alm of the larger study e, what
participants felt were meaningful cutcome domains following
prosthetic rehabilitation were asked first, If the participant had
experience of outcome measurement as part of prosthetic reha-
bilitation, they were then asked additional questions addressing
the aims of this analysis, The interviews and focus groups for
the entire study lasted no mere than an hour, and an hour
and a half respactively, with contributions to this analysis last-
ing between 15 and 30 min. Written informed consent was
collected from all participants before their involvement in
the study.

A sermi-structured interview guide was co-produced with our
PPIE group and was used to collect data during interviews and
focus groups. Table 1 describes the guestions related to this
analysis, & selection of cutcome measures from UK health policy
[14, 15] and professicnal guidance [10-12] were described by
researchers, or in the case of PROMs were available as examples
to help stimulate discussion, These included the &/2-min walk
tests, timed up and go and activitias balance confidence scale
LK. TAPES, PEQ, locomotor capabilities index 5 and the
resintegration intoe normal living index, During telephone inter-
wiews, all cutcome measures were verbally described to partici-
pants by the rasearcher.

Data were audio recorded and then transcribed verbatim to
capture all verbal utterances. Transcription was undertaken
by a professional transcriber contracted to the University of
Southampton, Audio recordings were anonymised to remove
any Identifiable information, and pseudonyms were used
throughout the results section to ensure the confidentiality of
participants, Writtén consent was also abtained for using wer-
batim guotations.

Table 1. Semi structured interview quide questians

. Can you t=ll me about your experiences completing questionnairss ar any
rests of your ability to do differant things?

. These are same sxamples of the ways vour cdiniclan may have measuned
Pw wou were getting on.
« Locomotor capabilities index 5

Activities balance confidence scale UK

Timed up and go

Gmin and 2min walk 1es1s

Socker comfort scare

Prasthesis Evaluation questionnaire

Reirtegratian into nomal Bving index

Do you have any thowghts about these or amy other tests you took part

in?

‘What da the tests or guestionnasres mean to you!

. Could they be improved and # 1o how?

B

=

s
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Table 2. Summasy of resesrch tesm background and experience.
Researcher Background

{0 I5 & eorsultant dinical academic pinsiatherspist sl ane of the
recruiting benbe centres, She has aver 15 years’ experience
in prosthetic rehabiitation clinical practice, and 10 yesrs of
experience in research, This study is being undertaien as
part of CO% PhD), but she has undertaken several
qualitative research enguiries prior to the study desoribed
here.

15 ane of C0's PhD supervisors, & health paychalogist amd
asscciate profeszor. She has aver Xiyears of experiznce
undertaking qualilstive research with people following limb
lnss, ard complimentary areas of rehabilitation

AD 15 ane of CO% PhD supervisors, & mechanical engineer and

assoclate prafessor. He has aver 15years of espenence
urdertating biomechanics research, the last & aof which
redate to limd loss and prosthetics

() Is ane of CO's PhD supervisors, she & a professor and hesd of

school of Healthcare Enterprise and Inmowation, She has a
diverse background spanning comguter scence,
biomechanics, and health sciences with much of her wark
within the amputation rehabilitation and mahility secior

MOH

Table 3. Sample characteristics

Characteristic N=132
Mean 59years (range 33-58 years)
Gener Male 20 {62.5%)
Female 12 {37.5%)
Level of amputaticn Transtibial 17 {53%]
Kne= Disarticulation 4 {135
Transfemoral T 122%)
Rilateral transtibial 9%
Hip disarticulatan 11{3%])

Tene since amputatian Mean 2.7 years [range & months=d4.5 years)

Cause af amputation Dishetss 9 128%)
Trauma T 122%)
Cancer (]
Perpheral vascular disease T 2]
Infectian 4 {13%)
Qther 3 (%)

Humber of co-morbidities  Mone & {2559
1 & {25%|
2 T i21%)
3 4 {12.5%)
4 1{3%l
5 4 {12.5%)

Recriting Iocation Centre 1 15
Centre 2 7
Cenfre 3 2
Centre 4 [

Research team and refexivity

Contextual information about the research team has been pre-
sented in Table 2 to enable readers 1o assess any influence our
background and experience may have had on the research [34]
CO is a practicing physiotherapist in one of the recruiting reha-
bilitation services. Several of the participants were aware of her
rale but had never been treated by her. Any participants who
had a previous clinical relationship with CO were intervieveed by
MOH. All af the interviews and two of the four focus groups in
the study were undertaken by the first author (CO) MDH con-
ducted the other two focus groups as some of the participants
were known to COL Both OO and MDH undertock aspects of the
data analysis, described below. The involvernent of a second
researcher helped to refine ideas, enhance the reflaxive process
and by viewing the phenomenon thraugh a different lens, provide
mare comprehensive interpretive depth within the findings, there-
fare enhancing credibility [27].

A reflexive diary was kept by CO throughout and discussed
regularly with the rest of the research team (MDH, AD and CM),
to reflect on the impact of different perspectives and assurmptions
influencing the study design, data collection and data analysis.

Data analysis

Data were analysed iteratively, using reflexive thematic analysis
as described by Braun and Clarke |27, 28, 35), to identify inductive
themeas from the transcripts which gave an understanding of the
participants” experiance of taking part in outcome measurement.
Thematic analysis was wsed as it provides a flexible approach that
sets aut & way of systematically growplng and entifying meaning
within the data. MWW software [Q5R International, Mslbourne,
Australia) was used to manage the data,

Initially interview and focus group data were analysed sepa-
rately, Audin-recordings of both focus groups and interviews were
transcribed verbatim, Transcripts were read and re-read and initial
natices were recorded in a research journal by C0 Verbatim
transcripts were coded in as many ways as needed by CO, with
MDH coding a subsection of the transcripts, For each analysis,
the codes and coded data were examined. Similarities and owver-
laps were identified between codes and potential patterns rel-
evant 1o the research question were created by CO and MDH,
Separate tables of initial thermes, codes and quotations from the
interview and focus group analyses were created and compared
by €O, All transcripts were re-read and the fit of initial themes
was reviewed about the full data set and coded data by CO.

The full set of themes from both analyses were then reviewed,
refined and integrated by CO and MDH, Themas were collapsed
of expanded to present coherent patterns within the data. The
wider research team (AD, CM) reviewed refined themes to ensure
they captured impeortant meaning about the research question
and assisted reflection om researcher assumptlons. A
person-centred approach was taken by CO to name the themas
to capture the voices of participants, Appropriate examples of
extracts from the full data set were selected to represent each
theme by €0, and a final report was produced by CO. MDH,
AD and CM,

Data saturation was not sought for this study as the reflexive
thematic analysis does not presume that the themes emerge
from the data but are interpreted during the researcher’s analyt-
ical process, and on this basis, further interpretations are always
possible [36]. In addition, experiences following lower limb ampu-
tation can be diverse, depending on the rehabilitation setting
and individual characteristics such as age or cause of amputation,
and it is unlikely any study design would be able to capture them
all [36]. Data collection was completed when close to 40 partic-
Ipants were recruited for the larger qualitative study as this was
deemed a pragmatic sample size based on the time and resources
available to the research team [37]. All participants taking part
In the larger study were asked whether they had expenence of
outcome measurement during prosthetic rehabilitation, only those
who said yes answered questions for this analysis

Thirty two out of the 37 participants who took part in the larger
study reported they had experiznce with outcoms measurament
in clinical care and therefore contributed information to this anal-
yals. OF the 33, 13 took part In Interviews [nine wia telephone and
four face to facel and 19 participants took part in four focus
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groups comprising of seven, five, four and three, The sample
characterlstics were varled and Included participants between 33
and B8years of age, with a variety amputation levels (Table 3).
Cwer half of the participants had undergone a transtibial ampu-
tation (TTA) (53%). Participants with other levels of amputation,
including transfernoral (TRA) [22%), bilateral (%%) and both knee
(KD} {13%) and hip disarticulation (HDA) [3%), were also repre-
sented. Time since amputation ranged between &menths and
four and a half years and the main causes of amputation wera
diabetes (28%), peripheral vascular disease (22%) and trauma
[229%). Participants losing their limb's due to infection (13%) and
cancer (6%} were also included.

Themes

The findings from this study have been grouped together into
four themes, which describe these participants experience
of taking part In outcome measurement in routing pros-
thetic care:

1. How does participating in outcome measurement make
me feel?

2. Do the outcome measures used in oroutine clinical care
capiure an accurate picture of my recovery?

3. Who is outcome measurement for?

4. Are prosthetic services measuring what is meaningful?

Theme development is visualised in the coding tree in Figure
1. Each of the themes will be discussed in turn and illustrated
using gquatations from the study participants, Pseudonyms

are used throwghout, and quotes have been contextualised with
Information about the participant's age and level of amputation,

Theme 1: How does particlpating in oufcome measurement
make me feel?

Thie participants in this study spoke about their experience of
taking part in cutcome measurement during their rehabilitation
and the impact it had on them, Many participants reflected on
completing performance-baied measures o filling out PROMS a3
a positive experlence, discussing how assessing outcomes helped
them to realise how far they had progressed, allowing them to
se the improverments they had made,

{ think they wers very wielid becouse if made me realise how much @
denproved, Wisich i easily forgolites wou kaaw, I was wery alliming of the
al Ife progres: (d made (Karen, 61 s, TRA)

This affirmation appeared 1o give them confidence and a sense
of satisfaction with thelr recovery.

¢ just Sed them in | just thought to myself rght MNve dane ol thar, ricked
everything and fm hapoy with the stugtian. (Chais, 55 wrs, TTA)

Others reported that taking part in cutcome measurement was
motivating and encouraged them to work harder to try and beat
previous scores,

Male parricipans 22 Yes. 4 gaal This & wihen (| was hare and fow fong i
Took me o walk around the fiveg and baeck again and Bow lang befare |
cowld go i a cerfain disrence.

Male parricipant T: Tre aed impeove each tme | think (Alex, 45 yrs, TTA
arvd Angus, BE yrs, TTA)

Patient experiences and perspectives of outcome measurement in

prosthetic rehabilitation

| I

How doss participating in Do oubcome measures used in

Whao is outo Are hetic services ing
piAEME Maasurarent maks sa prodthatie rahshilitation captuns i L . "
foel? accurate pictare of my recovery? for? what is meaningful?
Confidence
fram Too ganaral EI Rekvars
L —_—
o —_— -
Try harder to el Clinkiars and Mok relmant
imgrove e SETVices
—_—
Sracra
Mot far Walking
IMprovamant Wariabil
N T patients s
—
Failed the
L8 Homrty Duaily e
—
—_—
Mol getting || Goaks moee
bettar imprtant
—_—
Tox Fard ta || Peychosacial
complate irgact

Figure 1. Coding tree describing development of study themes, Teee side diagram with hrasches extending Trom the centrd concepd of Patien? experiences ol cultome
measurerreni. Each branch describes the four themes of the study, with descending branches bsting the higher-lessl codes that make up each theme, dermonsirating how the theme

vy caveloped
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Comse an Fm going 1o be Befter, Fn going fo be berter, (Erica, 30 yrs, TTA)

Participants also discussed that motivation could be harmessed
by both cliniclans and patients throughout the rehabilitation pro-
ress to promote and consolidate achievements, as well as identify
areas where greater inpat is required,

o' slarted to Wl so ey might be feeling a B move Frappier or wou
couddd dp samething ar the beginmog, micklle and then end to e bow
et patfent b progvessed fromn the begining and ot the end they could
b feafing more fappey oboul themseives thom shar ey were o the begin-
ning. So they can see then they've ochieved ......... becouse therss an an
amazing wibe so at the middie of their rehobiftation. see the percentage,
see if i changed ong' ar the end see if ity got Berter. i i hos geeat, iF it
hasr't whar can be dane. (Harry, 32 yrs, KDA)

However, despite many positive comments about the experi-
ence and impact of outcome measurement, several participants
percebvad the process In a negative way. People who felt they
had mot increased scores captured on some performance-based
measures, of those who's scores had deteriorated, described a
vary different experience. One participant described feeling dis-
appointed he had not improsed despite working hard to get better,

Competitieeness that you want fo try ond get yourself better than wihar
you o lest thme and that. IF you ger the same sart of fime or lower you
are really quite cisappoiated. [Alex. 45 yrs, TTA}

One participant in particular described performance-based
outcome rmeasurement as a test, which she felt she had failed.

Pavticipaant: The ooy | fodled the tead | bad o oy | Tell ke o falle Becoause
thaving achisved it once before but than hmang beoden my beg [ was jusr
o froshated. ... becowse | can't do anything.

dterwiewer: 50 how oid that make yow feel when the score showed thar
youd gone backweards?

Pasticipant, [sighl Very frasreared...... incapabde. [Gill, 67 yrs, TTA)

She went on to describe the impact of this perceived failure
on how she felt about her rehabilitation potential and that it led
to her being discharged from physiotherapy.

Pavticipart: | didn't expect o be discharged, ., 5o guickly but then 1 juppose
i things aren’t bappemig (Hphl @5 o wasle of o physios ime lo do g

interwiewer: How did thar maks pou fesl?

Participant: Almast that [ er { wos g dead foss if you know wiat 'm trying
fo say becouse @ wios pointless working with me, (G, &7 yrs, TTA)

One participant felt negative experiences may have been linked
1o the questions included in PROMs or the tasks included in
perfarmance-based measures. She highlighted that some tasks
could be too hard for some patients, espacially those with
co-markidities, which are highly prevalent in this population, and
this could disadvantage some people.

S ) hink ) think & wer muake aufcame rendsures Toe difficut em then then it

can b quaite ceragurncey for parkents and certadmly sorms of these people whe
hawe aitr god ol sarts of adfer i going o Thaeve had air ampaation,

they've ol cther comovbiaiies iy might fove bock probilems becouss of
the isues they've hod with their leg o the yees (Sam, 54 yra, TTA)

Theme 2: Do the cutoome measures wsed in routine

chinical care capture an accurate picture of my recovery?

As well as discussing the impact of being involved in outcome
measurament on the axperience of rehabilitation, participants also
talked abowt whether outcome measurement can capture a real

and honest picture of their recovery, One participant described
the conflict of attempting to guantify the uniquely persanal expe-
rignce of recovery, using PROM questionnaires.

o sum it up the problem with these forms and off the others thar saps
ability and mohility and everything else (s thar these forms are black and
wiwie, e /5 greye (5iman, 36 yrs, TTA)

Farticipants highlighted that day-to-day life as a prosthetic usar
can be highly variable, in terms of the different types and amount
of activity they are able to do each day, and In some cases this
«can vary from hour to hour. They suggested that measuring out-
coma at a single point in time, sech as during a clinic visit, may
not capture a true reflection of the complexity of their recovery.

i think & depends how you feel an e day Me these guys hove sald One
minute bes in pain ard fie AesT Mitee wowre nar e paln 5o depends
i o ove diked these guestians ai fo whet the arswer i gaing e
B8, POUTE NEVET QOiNg o geT an ooonte oulcome really becouse
wou gl get tfe worsl-case scendrio wivere Fou dre in pain ar Fou might
ot the best-coie scendvio whevens ocluelly | fes’ an fap of the world fadoy
(Almor. 51 yrs, KD}

It was suggested by one participant that this varability' is an
Important part of recovery following amputation and needs to
be captured to comprehensivaly reflect the nature of recowering
fram amputation,

But its Kke thats an my best day, thar's on my worst day. On @ normal day
i#'s aroung ebout s | tfiind char would be @ better way of memuring it
becouse poud get on undevstanding of not eveny day & the same.........
The peaple who get s information might not appreciate and understand
that. 5o maybe wording them ever so siightly irs dficult because pou wanr
o get o5 browd omount of information @5 possible winhour overkiWng i bur
ghing somwamd hal range, wowl, awirage, beet, wital can o achie o
e days becouie i going to be differenr for everpbody, (lamie, 42 yrs
TTA]

Alongside the dally varlation In autcormes described by these
participants, there were also other concerns about whether out-
coma measures can trathfully capture progress through rehabili-
tation. Some participants felt that the clinical environment where
performance-based outcome measuremeant takes place, with Its
large open spaces and smooth flat flooring, does not reflect the
‘real world' In which life with a prosthesis happens.

e | Ihink the thing abowl the fedds js hoymitali hove magic Raard e
aactully whetfrer poi can goa really foel dawn the cormicdor doeesnT really
matter becowse what’s out there 15 bumpy roods and povements (Erica,
39 prs, TTA)

Anather concern was whether the responses, captured using
PROMS are influenced by worries from patients about their benefic
entitlerments. Participants highlighted a conflict between demaon-
strating improvement throuwgh outcoms measures and the con-
sequences the results may have on financial support, suggesting
this could influence self-reporting.

{ can guansatee probobly 80% of people answering these sovt of questions
ane gaing W1 put tar down ey might take sy FIP away! Fow know,
nenvous o5 hell gadng wirat i someane gets hald af thar, thars my PP
[persanal indeperdance payment] gone......0F yau say haw far con you
itk sormeone in their bedd & gaing wel e going Ie loie my PIP s irg
gaing ra be zera. {lamie. 47 yis TTA)

Theme 3: Who i outcome measurement for?
The participants in this study raised the guestion of ‘why out-
comes are measured’ and ‘who the information is collected for!
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It appeared participants viewed outcome measuremant as a pro-
cess not intended for thelr use, but about informing others, such
as service providers or researchers.

Eo ) think I've always just assemed (05 mane measurement for you guys
dindicahng researcher) thar it s for me (Erica, 29 yrs, TTA)

One participant perceived that outcome measurement was also
usird to justify funding from bodies, such as the Veterans
Prosthetic Panel

¥es the only problem with, &% greal as a persan to measwe acivewing gow's
bur urfarmaaarsy fike the Vererans Bogrd wan? you o measue this soer af
thitg, dan't My, runring drowesd the chair, So iy nof wial par want 1o
acfieve with the leg 5o if pou do that with us then you've gof to ger thess
Bagrels an booed o3 well hoven® o, [Alison, 51 v KDA]

These examples provided by the participants demaonstrate that
they don't feel outcome measurement generates information they
would use, rather it is completed to provide services or funders
with information. One participant also guestioned whether ‘what'
was being measured was important to patients, or whather it just
evaluated the work done in limb centres,

Male Parnicipant: The guestions were importand, very imparteafl. They were
e sight questians,

Fernale Participant: | think they are in the context of the work Hiat goes
an fere but if% s much more tan ehet {Chris, 55 yrs, TTA and Tins,
£8 yrs, Bilateral TTA)

Theme 4: Are prosthetic services measuring what

is meaningful?

Many participants felt that the type of information captured
during their experience of outcome measuremant was important
and often assessed their ability 1o do the different activities they
want to do, as well as considering the impact of different envi-
ronmental contexts on owtcome.

Ko they were asking how lang do I wear my leg inside em the house, do |/
wear my leg outside. So they were covering a lof of areas, so fhey were
cowvering indoors, ourdoors, séairs, suff thar pormal ... peaple who aren'T
amparess fake far granted, Sa alf the sna thar Yee had ra leam haw 1o
da goakn, how fa manage. &m fow o ecraally em wel backwards and
#utf like thar. 5o, they em yes. ey were thepve donme, | felr that it was
seally comprehensivg whar they aid. [Adam, 38 e TTA}

They were all things you nesded to be able fo da....... 50 TS mat ke going
do scheo! and ey teach youw all of i shal ebaut Shokespeare drd good-
ets knows and pau dont nesd i swer apoim in pour fe yow know K8 o
st et is rebevant. [Gill, 67 yrs. TTA)

Howeewvar, other individuals discussed feeling frustrated that the

activities measured were not relevant to their lives or were too
hard for them to do.

well M've mean ar rhis; | mean we've got no stals. (Mike, 74 yrs, TTA]

dnterviewer: Are you looking ar the balance one there tfar says abowr
sanding an @ chair aad things We thar?

Male Participant Yes, | couliiT oo thet, | mean with my balamce | waoul!

b atraighl on the Maar, David, 74 yrs TTA)

Walking speed was highlighted as a domain that was com-
monly measured, using performance-based tests such as the &min
Walk Test or the Timed Up and Go, but was suggested by many
as not being a priority in their day to day lives,

 hirdk they pul wiiy Toa moch emphois on speed because if coesnT matler
wirether wou wialk really dlowly wilh or wilfraur a sEck or whelfrer poo walk

faar with o wilbaut o stick, s wdal @ comipriable for pow irs wibal &
muanagealle for you and especioly aver o longer distance and you might
nof frave beer o fost watker beforshane, i deesn’t matter i pou con walk
betwean paw and the theps within twa mitedes o wibether sou da ir
ten minwtes, it5 an ochievemend ¥ you've done i Bur [ think they do put
ol of empbaiis an how foit. [Emma, 41 yrs, TTA)

Daspite these wseful reflections on the relevance of the
damain: measured in the experience of these participants, it
was also suggested that some important elemants of recovery
are not always included, Participants suggested that the out-
come measures they had experienced tended to focus on the
technical aspects of recovery, such as walking and balance, and
did not necessarily capture a more haolistic view of their lifestyle,

Lifestyle i3 whal you can end con... o ! mean the baiorce Hivng, yes
Mty very imrportant Bud theret nedfiig sov! of abot Westple, 85 all one
#Hoing, one subfect. There needs fo be o higger picture bo the guestions
[Harry, 33 yrs, KDA])

Many participants also felt that understanding whether people
had achieved their goals was an important aspect 1o capture,
Goal achievemnent was described as more important to participants
thar the results of measurement tools.

I certaiply ogree Har thet gueshionnaires thot are swhisctive are very
wseful, but [ afso think em that thar setting ienle goals and seeing if people
achieve them. em so For example, woling wp ond down the stoirs em
tninally was reaiy difficelt for me and by the end of it ! was walking up
and down the stairs halding an to e baaniseer inseed of fwo. (Sam,
54 yrs, TTA)

{ think thal for me. e remember what | sovd far those ‘whot woald yow
have fked to have done in e pet s weeks' ond | do remember those
goafs. 5o | think for me those queshions were mare mportant | guess than
s (indicoting owtrome questionnaire) (Enca, 39 yrs, TTA)

A notable domain that some participants described as over-
looked during their experience of outcome measurement, was
the paychosocial impact of recovering fram amputation with a
prosthasis,

ik possibly er er fo some of e people thar are mare severelly injured
er e i possthly could go move info assessiag er evm ife mendal welbeing
she of i, the prgchalogy of & basicaly rather than just the physicdogy iF
you know wiar | mean. i was rether physically priontied shaV! we say o3
1 can pou do chis, can pou do har? Erm there was probably @ Merle less
emphasi on e pachelogical sde. (Bruce. 54 yrs, TTA]

Discussion

The findings from this analysis offer an insight into the experience
of taking part In outcome measuremeant in clinical practice as
part of lower limb prosthetic rehabilitation, and inclede contri-
bastions fram a large and diverse sample whose characteristics
reflect those of the LK limb loss population [38-40], To our knowl-
edge, no ather study has explored this aspect of prosthatic reha-
bilization with pecple with limb boss, especially considering their
experience of both performance-based outcome measures and
PROMs. Although considerable qualitative literature has been pub-
lished in other healthcare settings exploring the patient’s per-
spective of using FROM:, there s a paucity of evidence avallable
explaring the experiences of patients taking part in
performance-based outcome measurement, which is highlighted
In a critical review of performance-based outcome measures in
occupational therapy [41), This lack of exploration brings into
question how patient-centred and meaningful performance-based

258



Appendix F

B o) COSTLERET AL

outcome measures are [41], Althowgh we did not ask patients to
distingulsh between different types of outcame measurament
within this study, it is hoped that this paper may provide insights
that coubd begin to address this gap in the literature. Howeyer,
future research is required to fully understand patient experiences
of using performance-based outcome measuwres during prosthatic
rehabilitation, and wider rehabilivation semtings.

The first theme presented in this study highlights the impact
outcomea measurement can have on patients and describes how
participation in the process affected them. Most participants
described their experience of outcoms measurement using PROM:
and performance-based measures in a positive way, discussing
howe seeing their improvemant validated their recovery and high-
lighted progress that was hard to see or remember, Pasitive expe-
riencas were also describad in several systematic reviews exploring
patient expeariences with PROM:, where patients described out-
come measurement leading to a sense of empowerment through
self-reflection [22], or helping to reinforce positive changes when
symptoms were on track or progress had been made [23]. Our
participants also talked about how outcarme measuremant could
be motivational and useful for goal setting. Using outcome mea-
surament to facilitate goal satting has been described in a study
using PROM: in pain managernent services, Bath clinicians and
patients found using outcome information in this way useful,
resulting in more individualised care plans [41-43],

Despite many positive experiences, some participants in this
analyss also described negative responses to outcome measure-
ment, particularly related to experiences of taking part in
performance-based measurement. When scores didn't Improve,
some participants described feeling like they had failed a test
or were nat progressing, Mixed responses Lo outcome measure:
ment have been reporad in research using the multiple sclerosis
symptom and Impact diary (MSSI0), where participants reported
bath positive impacts of saeing symptoms improve, and feelings
of depression if symptoms wersened [43], A systematic review
by Soldstad et al. [42] highlighted the negative impact of cut-
come measuremant Tor people with mental health conditions
and suggested that in this pepulation it could be completed
with cliniclans far emetional suppert, as well as practical help.
Greenhalgh [43] highlighted the need to explain the possible
positive and negative impacts of outcome measurement to
patients and ensure processas are in place to allow patients to
cease participation if they need to. The varied emotional
responses described in our analysis may suggest that
patient-centred approaches to outcome measurement in pros-
thetic rehabilitation nead to be individualised and supportive,
especially in light of the well-documented struggles with psy:
chosacial adjustrment im this population [44]. Future approaches
to outcome measurement should consider the individual patient's
coping strategies and adjustment process and could include
support and options to opt out, where required.

A further concern highlighted by participamts in this study,
and described in the second theme, was whether autcome mea-
surement captures an accurate picture of recovery. For
Performance-based measures, accuracy concerns focused on the
testing environment, as flat hospitalfclinic floors were not thowght
to represent the wider envircnment that patients with limb loss
need to navigate. For PROMS, participants questionad how hon-
estly measures woukd be completed, especially when people werne
concerned about how outcome information may affect the finan-
cial support they were receiving vig the UK benefits system,
Participants talked about not being able 1o show the best of what
they can do during outcome measurement over fears that thelr
benefits may be reduced.

This tension has been described previously in the limb loss
and wider disability literature [45, 48], Wadey and Day [48]
reported prosthetic usars need to prasent ‘their worst day’ during
the benefits application process to receive the angoing financial
help needed, These concems seem 1o be undsrpinned by a natural
variation in cutcome experienced by people recovering from lowear
limb amputation with a prosthetic limb, which was highlighted
by our participants. This vadation, described in other studies with
limb wearers as ‘good and bad” days [47). was identifiad as an
accuraty concemn, as the response or performance captured during
outcome measurement may be affected by the type of day a
persen was having. This has been reported praviously with mus-
culoskeletal patients in primary care worrying about what type
af day they were having when complating PROMs, and whether
it weould give their clinicians a ‘representative picture’ [22].
Measuring cutcomes at 3 singke paint in time does not acknowl-
edge the variation in ability that people may experience as part
of recovery, as well as during lifelong prosthetic use [47]. The
findings from this analysis may indicate that patient-centred
appraaches to outcome measuremant lie in capluring this natural’
vanability, which may reflect the true nature of recovery as an
outcome range. Thus, offering a more complete and meaningful
PECTure,

The third theme described in this study focused on patients’
perception of whom outcome measurement is undertaken for,
highlighting that some participants percelved it a5 a process that
does not generate information that Is useful for them. They
describe a lack of ownership or involvement in the wider cutcomea
measurenent process, which in their view appears to focus on
providing information for clinical teams and funders. This view of
measuring outcomes has also been reported in the mental health
literature, with routinge outcome measuremant in paychological
services described by patients as a bureaucratic exercise only for
the benefit of service providers [42], or only used for research
applications rather than patient-centred reasens [22],

Interestingly. this contrasts with the positive experiences
described in the first theme which reflect the many ways cutcome
measurement could be of value te patients, This suggests a pos-
sibde gap In how outcome measures are routinely used in clinical
practice, i.e. whether rasults are discussed with patients, or how
they are used to inform and direct presthetic rehabilitation,
Systematic reviews evaluating patient expsrience with PROMs
report that patients identify value in outcome measuremant when
the infarmation generated is used as part of their care, e 1o
Improve communication batween patients and clinicians, facilitate
clinical assessment, for diagnosis and monitoring of problams,
and to support shared decision making [22, 23], Shared
decision-making has recently been advocated for in the limb loss
population with the publication of dinical decision-making tools
for partial foot versus transtibial amputation (48],

Despite numercus recommendations from prosthetic rehabdli-
tation specialist interast groups about which outcome measure-
ment teols to use [10-13], very little information is availabde about
how they thould be used in clinical practice, i.e. how outcome
data can be integrated with patient care and what patient-centred
approaches look like. Further work is required in the field of
prosthetic rehabdlitation to understand how outcome rmeasure-
ment could be used by both patients and clinicians to add value
o clinical care, as well as o understand the impact it may have
an prosthetic rehabilitation cutcomes and lifelong prosthetic
management

The final consideration raised by these participants was
whether cutcome measuremeant in clinlcal settings 1s capturing
what is meaningful to patients. Participants discussed that some
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of the PROMS they had used were too hard for them to complete,
or included elements that were nat relevant to thelr lives or their
recovery. Many studies have reported similar frustrations from
patients using PROMs, who had difficulty answering guestions
that were pot relevant, unclear or not specific enough [49-52].
In terms of the outcome domains being measured, some partic-
ipants in this study felt the measures they experienced did capture
the concepts that were important to their recovery, Whereas oth-
ers falt measurement was too focused on physical recovery and
did not evaluate important domains such as lifestyle or psycho-
logical response to limb loss, perbaps suggesting the need for a
more holistic approach. Previous outcome measurement research
has indicated that a haolistic approach made patients feel that
clinicians cared about them as a whole person rather than just
their medical condition [23], and that outcome domains of impor-
tance following lower limb prosthetic rehabilitation extend far
beyond physical capabilities, such as walking, and may need a
haolistic multi-domain approach [24].

The contrasting views described here regarding what was mea-
sured in the experience of different participants may be due to
variability in which outcome measures are used across UK pros-
thatic rehabilitation settings, or variation in use by different pro-
fessionals within the MOT. Within prosthetic rehabilitation, there
is currently a lack of consensus over which outcome measures to
use Tollowing lowser limb prosthetic rehabilitation [53, 541, A recent
narrative review of outcorme measurerment in prosthetic cinical
practice suggested this may be due to a lack of understanding,
and subsequently consensus, about which outcome domains are
mast important to measure, especially according to prosthetic
users themselves [19]. Howewver, due to the significant variation
in the extent of recovery experienced Following lower limk ampu-
tation [55], which can range from using & prosthetic limb for
transfers only to retumming to high-impact sporting activities, it
may be hard to find or develop measures that are appropriate
for all patients. This may indicate the need for individualised
outcome measurement tools that allow patients to identify the
activities most important to them, or to select and weight issues
that are of most impartance, especially in situations where what
Is of most concern may vary [22], as may be the case fallowing
prosthatic rehabilitation.,

Limitations

This analysis was part of a larger qualitative study that first
asked guestions about what the participants felt were outcame
domains of importance following lower limb prosthetic reha-
bilitation, Limitations te the full study design are described
further In the first analysis publication [24]. Regarding this
analysis, it should be considered that prior discussions about
outcome domains of importance may have influenced answers
to guestions about the participant's experience of taking part
in outcome measurament. For example, this may have influ-
enced the theme of ‘Are prosthetic services measuring what is
rmeaningful’

‘When talking to the participants about their experiences of
outcome measurement, we did not ask them to differentiate
bertween their experiences with PROMs or performance-based
measures. It is therefore possible that the findings may hawe
been different if the study focused on one measurement type
or the other. However, this mix of approaches reflects current
UK practice. Future work could explore the differences in patient
eaperience with different types of measures, especially
performance-based measures considering the dearth of studies

exploring perspectives of this approach across all healthcare
settings.

Dwring the interviews and foous growps we used several exam-
ples of outcome measures, as suggested by our PFIE group, to
help stimulate discussion around the outcome meaasurameant
process. It is possible that the examples we used could have
influenced the findings as participants may have focused on
thase examples rather than other measures with which they may
have had experience. Howewver, the measures we included wera
recommended for use in UK practice service specifications and
policy [14, 15], as well as professional guidance [10-13]. We also
included participants from four different UK prosthetic centres,
which may have all exposed participants to a variety of different
tools used within the recommendations, or others that were not
included.

It showld also be considered that nine of the participants choss
to take part over the telephone, which meant they would not
have seen the owtcome measure examples. In these cases the
researcher verbally described the measures to the participants,
howeewer this may have affected the recall of their experiences,
their engagement in the discussion and the degth of their
responses.

The findings from this study offer & useful insight into experi-
ences of outcome measurement from the perspactive of lower limb
prosthetic users, As this is the first study to consider the patient’s
experience of this aspect of prosthetic rehabilitation, these findings
could initiate a conwversation about patient centred approaches to
outcome measurement in clinical settings that may not have been
considered before, Howeves, future research 5 needed to broaden
our understanding of this phenomenaon, for example, understanding
the experience of outcome measurement with different healthcane
professionals, when used in different ways ie. 1o evaluate the impact
of a specific intervention, or when used routinely to monitor prog-
ress ower time, Furthermaore, this study only included participants
within five vears of ampaitation due o inclusion critera set for the
larger study, and therefore may not represent the wiews of more
established patients. Future research with these groups could pro-
vide additional insights, Alongside in-depth qualitative approaches,
as used here, guantitative approaches may be useful to establish
the extent to which the experiences of outcome measurement
described in this analysis, are shared by the wider populatian,

Conclusion

Taking part in outcome measurement may provide clinicians, ser-
vice providers and funders with useful information. However,
adopting a patient-centred approach could make the process
mare meaningful and therefore beneficial for patients themseles,
Harnessing the positive impacts of measuring outcome, reported
In this study, could be used for motivation, to support adjustrment
and recovery, improve communication and support shared
decislon-making. As well as a patient-centred approach it appears
a holistic approach may help to capture outcome information
that is meaningful to patients, Considering the variable nature of
autcorme falkowing prosthetic rehabilitation may also help captune
the range of recovery experienced following limb loss more accu-
rately. Despite this initial imsight into clinical outcome measure-
mient from the patients perspective, further work 15 required to
understand how it could be useful to this population.

In addition, the potential for negative responses o outcome
measurement should not be overleoked. Clinicians may need o
consider their patient’s psychological well-being when using out-
come measures, perhaps more so with performance-based
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mizasures. Patients may need support to undertake the process
and should have options to stop f required. Further ressarch (s
needed to provide a greater understanding of the patient's expe-
rience with different types of cutcome measurement.
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Paper three study documents

Data table for “accuracy’ theme

Themes

Code

Quotes

Notes

Accuracy of
measurement

Does outcome
measurement give
a true picture?

Doesn’t give true picture

Just keep walking. You feel quite pressured to keep
going. It’s not actually your normal pace. Trying to beat
your score as it were .

So | could technically walk outside the bars with two
sticks, technically even in terms of the outcome
measures | could technically do the outcome measures
um but functionally | didn’t feel | could do a lot and that
was a very, very, very slow process in getting there.
(ROO7)

Outcome measures make you
worry about benefits

MP2: | can guarantee probably 80% of people answering
these sort of questions are going If | put that down they
might take my PIP away. You know, nervous as hell
going what if someone gets hold of that, thats my PIP
gone, and er do l,apparently | don't er I’'m not entitled to
a blue badge, | got one in the end, because | don’t use a
walking aid. What the hell is that? PO09

| think if these questions (outcome measures) were
being asked by the Government in that sense.

FP1: We'd all be gone.
MP2: One all of us would be walking home.
FP1: With no benefits. (p009 and p001)

Measurement isn’t perceived as giving a
true picture of what the patient is able to
do because what is measured doesn’t
necessarily reflect what the person is able
to do in both an upwards and downwards
way.

The testing environment does not reflect
real life

The experience of being an amputee is
very variable. Important things change on
am hourly or daily basis and a single point
in time may not capture a true reflection
of what is happening. They are also
unable to capture this variation.

The measures were also described as
being to generalist and not capturing
specific tasks of activities...some of this
may speak to the issues of using outcome
measures to assess human activity and
what problems may come out of it if you
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If you say how far can you walk someone in their head is
going well I’'m going to lose my PIP so it’s going to be
zero. (p009)

Where I've put how far can you walk and I've said (on
the outcome measure) well quite comfortably without
any issues | can walk a mile and a half without having to
think about putting another sock on or anything like
that. But if I'm filling out a form for.

12: You put worst case scenario don’t you.

MP2: Yes, I'd put the very worst. And that’s what I've
put on there my best | can go all day as long as I've got
enough socks to keep changing to boost my socket up.
(p9 and p10)

OM don’t focus on the real
environment

| found even to be honest the measures that they did to
prove that my balance was good enough for the MPK |
found some of them a bit weird and arbitrary because
they are things that | wouldn’t, | can see why I'd need to
pick something up off the floor for example um because
that is something you would do but then there was
other stuff where you are thinking, | can’t even
remember what they were now, there were a couple of
things on the tests we did that | thought that’s got
nothing to do with, that’s just thats just a trick that you
learn rather than something that actually measures
anything meaningful. (R007)

See | think the thing about the tests is hospitals have
magic floors so actually whether you can go really fast
down the corridor doesn’t really matter because what’s
out there is bumpy roads and pavements. (R001)

get it wrong. i.e. pt denied componentry,
reduced funding for services etc.

OM makes patients worry about the
impact on their benefits. They need to
consider the tension between wanting to
do well on the measure and loosing
financial support. They also need to
consider that they may not always be that
good and some days they may be a lot
worse.

What impact does this have on being able
to accurately measure OM in a health care
setting.

Does our benefit system have an impact
on rehab outcomes

Also outcome measures are often a single
point in time and this doesn’t reflect real
lifes up and downs.
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Well | only did a walking test | think and erm and then
perhaps sitting down on a chair and getting up again.
And walking test is fine isn’t it in the gym, it’s fantastic in
the gym, you can walk really well. But I’'m just looking at
my house here with my em steps and wobbly paving
steps and things and garden level it’s always different,
isn't it. Yeah (S003)

OMs don’t capture the variation
in life

To sum it up the problem with these forms and all the
others that says ability and mobility and everything else
is that these forms are black and white, life is grey.
(p010)

OMs vary depending on when
you ask the patient

Going back to these questionnaires | think personally for
me some of the questions need to be a little bit more
specific and also | think it depends how you feel on the
day like these guys have said. One minute he’s in pain
and the next minute you’re not in pain. So it depends
when you are asked these questions as to what the
answer is going to be, so you are not going to get an
accurate answer from somebody with a prosthetic
because it’s just so varying how you feel on that day. |
don’t know if you’ve felt the weight of this leg, it can be
very tiring as well. | just think these need to be more
specific and | think for an amputee it just varies on what
day you ask them......Yes, you’re never going to get an
accurate outcome really because you might get the
worst-case scenario where you are in pain or you might
get the best-case scenario whereas actually | feel on top
of the world today.(P001)

Outcomes can vary depending
on the day

someone like me who wants to shout about how
brilliant life is | can do 20 miles it’s fine. But it’s like
that’s on my best day, that’s on my worst day. On a
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normal day it’s around about this. | think that would be
a better way of measuring it because you’d get an
understanding of not every day is the same............ The
people who get this information might not appreciate
and understand that. So maybe wording them ever so
slightly, it’s difficult because you want to get as broad
amount of information as possible without overkilling it
but giving someone that range worst, average, best
what can you achieve on those days because it’s going
to be different for everybody. (p009)

Outcome measures too
generalistic

It’s too generalist. It’s like when | was doing this very
recently, it’s like step on the sidewalk kerb. Now that
depends how high the kerb is as well and it depends on
if you are walking up a slope, walking down a slope
because it does vary because walking down a slope |
hate it and I’'m sure a lot of amputees hate going down
slopes. But going up a slope I'm fine. (P001)
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Dol 1o Fare Menee] I hook wk, seind Hvers T Kve o gt of Jeaimers on vy frel- [Cacrty) Dy
wtal, 20149) Eii]

Cher faclitators of wizeptance, conoeradog ot sppedtince wnd Reoction, were described
s apoatiive prodkiem-eolving citiode [13,41,49,53,55. 54, 582,61.85.66,.70,74]. belng shis n
partichitr in ireportart sctivitios snd rales [42,44-26,91,84,770,71, 751 tiowe shrar serabstion
[52] spicitoalbty [£0,52,53,7 1] and peer mepport [ k0=t -4 050.54 7,57, TT 7L

“Tt dowm't wuniior how you So i Incnse everyiody (nars] s xenething. then you feed moe
w2 Do wonll o Errsh ot o 00 e ees Wfcrind, . and Yan yan accipd # (hugera
atal, 2003 [17]

Subhome 5 5—Liens haalth and welbalug Participants bn % of the nduded pudies
cooowrna abaut tha hrpest smpotetine smed prosthesis o woukd hav on their
bralth aivd el thivoghont thel B coatee [37,45,42,49,57,§1.52.71,72]. Putidpants
dowaTived comcmrny whomt fue bopect of sorpotstion nn thelr nempinbay jobety 2] fhe nosd 0
rwmin phoslcally actre o avold halth L Teter n s, xod o mensgs wadght pin
240571

I think jun txfbing abeut fopping. T heve  cexple of what haprou fo you 30 yearr e T
hored veally ad aribriis In oy Koeer. I have bare ey ACT wird (F1 e not Dhopped o one el
growingup, It probably would e hottar, (Mnogen af ol 30 [53]

For the omes witw simtedl Hhael they canwot live: without ¥, "sport i more & mecrsily”™ ond, tven
¥ Frwr "0t parcaived ara fin acefeRy”, the dnciviinnl SN Sarticiputl i thorty bacauss
offurrwi b or sie Rl the feeliny fhat £ woubd have neyaiir comsrqueroes for hiror har
haafh. [Bragiod o i, 201%) [57]

Indereotinevtid abbine of sistcomit dommibag, D from tw: quaEbctive: ssothess s -
sexted this openeems d omytny of Smpoctyncs o daterconm acted, witkch ws By fotrodnced in
senes] off b the Efferent domaias interacted, Sor exansple, bow sodeet comdort e pre-
werxiad participation which bn torm inrpacted adjoshmant md memial wellbaing, or bow o ek
of trost I the prosthosls couscd 3 frar of falling, which ked o redoond cormrtty participe-
ton. This snslyals concors that & secressfol ouicomne sppeears ¥ e paolt-faceted snd requine
2 o dewrin rasssrsnent spproach, 1t sotzme of prostharie rahshilition 1t he
apitoiod in n bolistic, moakinglol way. Fig 3 visosbien the capumicd ‘BOLIPSE" trvoedc], miad the
rerconaerted atane of the domwing of lngortac:.
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Bg). Byl consoptanl ol -t FCLIFEN sewlil of massingtl sutbcsms dosrins of bowes Sk prosthatic.
celalitrion,

Thila tevltw otk b Kendifed snd enbaioid codcapttinl Baedd of aithoode dediuicid of
imgurtanecs STkowing lowes b progthesic robwhittation from tha perspactive of people with
thetic wiers [H0L 1 ety s heens Agorousty ensewined Ly this systensath: revlew naing dats
froum 48 prpers describing the sxperimcs of 533 iowss b prosthetc aeees from s vrsty of
mxttings. The spplication of Dest ' fraverwork syniheais slowed s to m=-coine xnd review
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Jormaley of isportence i the coatext of the lower Lk Joss Hterstore and prodece ¢ second
Hurrwthoen, morer ream el the BCLIPSE modal, which mors comprahemaetvsly sttemmis tn decribe
1w phenammenon,

T syaterrantic roviow domongtrated that mary of Gw origingl domging in fhe pre-rdating
oo dlosenin woch i bl ables be pacticipate e tsesninglol activities i uwiy individnds o
Eappy with, having » comirarishls snd sy 0 oee prostheds, heing sbiatn mynags prin, nd
accapixncx of tha new norml. Howsrr, oor ondersbunding of these conospis hee bom dop-
enwd duriog this syiivls wed e Led to several of e doousins beltz expanded aod e-
spaciflad.

Thae first dorrain of the ECTIFSR modd describead the ability i participute in inporiant
wctivithes ollowing prostuetic rebabdiitation. Dot Bron the revbew sdantiflad that follewing
Trus lnaa acrpin slas sppaarsd tnvains bairg shls i retemn tn impartant role. Rols Sl et
wa oftn daacribed sdowgeide valom] nctivities, with the wahud sctiviiy sopering to g sddi-
tona] mearing when participetion exsbled & petarn % previoudy valoed roles. This phenoome-
chicr prsons rehabdlibation [73]. A rocte wothesia of stodics cxploring exqprerbences of recovery
nlloping treorrtic bratn bnjyry raported thet retuming tovelon] rola hed o significet
impact on ndtvicosls’ st worth snd thet sithoaut acces tn thass rriles panple suroggled o
dlefiti s witains of sli-Idetity [77]. Purticipecion 1 wisduid coled Sxlkorithy Lok o b
s dapribnnd w cxmirihgtivg o an indiridoal’s s of sdf-Adertity, wirch cwn b slgmit-
carrthy dixropted by the smpatation [50,21]. However, 2 previous revier of pepchosacisl asdbus-
At bo hviritition wogpesiend et st ovthil recomery involved Individaals wdiphng o
2 e - Adurmtity [11]-

Thie pevlewralso demonsirated She bnportance of the cight prostivetls componentry o
oroierena domaln of Inpertmen snd lad 0 m-meciiostion of domsie thras (biy Prostheels
works for me). What sppraosd o define "the right’ sompeneniry (Le., prosthetc ke, ol
mpendon grviem. 2. ) v Lis abllity b exable participetion in important sctivitden sad roler,
La, waterprrnfivg tn anshis fishing, or 2 sahis ‘trustad ks ine walking on oo groumd
"Thia b repartad in qualtidive sindicn by Lin ot sl [12] sod Marcey B3] who describe
the prosthesls i key tn casbiing valoed acthritles. Sary dHi%erent prosthetic consponents,
Cmigrnd try st tha vavisd fonctinns] needs of Hrb s evs currnithy modlsbls [34].
toactulee, i ooy be chlleil o ot ddeotify & prodact thet cnbldes off the iforesit nctvitios
people sngupe in. Heving maltinle prostheses hr diffrent sctivities conld be o solotlon, Le, &
cycing lwg ar spscial accasien Ly, Howsrar, this muy be lmitad by Gnancsl oonsiradnte ne
prosthetle service proviion, 16d sy oot teflact Bue Wiy potple often triuithon sl sy
etwnrn actiyitiog thronghout fhu dey. The impocamen of prosthesly SomctiongBty, s el o
tha miditton of rala o et o doveain oo (1 on sbls to partichrds o oy tmportnt schi-
thes unl mles), bighlights fue peed for consideped Eacusslon hetereen patiests und healthoore
pnifmaionals to clanry o aftes vt actvities amd role ses mos? ireportot, e hew thas cn
e oxablnd through prosthetic prescription sod rebabiliation. It ey el be trgeorbant to dis-
<t what Banctioralby oakzit be Lost st prescriptions changye scness Bee B ooitree, sod how
Pinery inpul, specially eoesldering the reds of the Oceopuiione] Therspist, both during rels-
Detitation and BEdong prerthetic cene, bn ondar sdopt an ongolag s oo parthcdpetion. This
fcns wowy nlan challan e the corrent spprosch i autcone essrsreraet, whers ek dantify
the nctivitics inchecdod in the asscsament, soch ax walking in s cromicd shopping conire or -
Hirg o Shennd's honae. Meaninglal ootcome nessoresent may requine tooks et alliow peidente
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o define what sothrites are most Important to theen 29 an individoal, and therefore daonld be
captored s n masasor of oo

TDowmin free of the BELIFEE zwakel, "I un sblzto scocyrt my now noroml’, e roviscd most
gty dyring fide norlow, with thrae meer sobtherey crosted, Tide may b don tn the
ratore of gualitstive ressrch which focoses on views end oxperiences sed 5 aften wed 0
fxplonte it vt Foollomrictys aiaportctbon. Thu Gk fuew et Beelng ahlle o adaprt b il
#ctrpt my Henbixtions” agporos to ba o memnon fheme desccibnd in the sehabllsption Bwhms
characterising racowry from trecme. or b mansgoment of ko orn cooditines, La, anterlar
erachiie pecomutrniction [55], Moricinee s Disede [55] atil trastrvth: boan dgacy (7], A sudy
by Roasngren st ul., [A5] sxploring the sraeriences of patisnts with Parkinecn's dlsmes frond
thut prester e mitsfiaction i schicmble s prople sdspt to their new BHe dinstion, which
inorckved o process of tranaition offen Tased o acceptanss.

Thrls reriow alsa Ight givied the nasd o sdjost tn an shared sppasmmes fillawing srpots-
tion. ‘The weslth of lHerxinrs describing this oatoors Lnd to e cedinn s s new rbthons
and uppeared to mgpert that Indbviduale oead 4 sffust o oo they see thempdves, o0 well o
thaly pareaption of tuvwr pthars s them, and that thes sxpevianrces sre Iniricstshy nkad. This
i mupporiod by Cooley's "Looking-Clem sl oory (58] which describes bow indiridosls basc
Hhunlr perupe oF wif oo bevy By pocceiee nfhury viewr thuw, The Lepertenacs of sdiordng to s
sharnd sppmrmnes folirwing Hmb lom s decribed in srval rtudiss Incnded n 2 quabiteths
ats darivthii bry BSutiey il Bodiliiow [F9] They dederlbe G Lavpod ity of oty the: pavmi=
thenly 10 modarnin tho ragction of other s conal lhnt loss, They skao bighlight thet adhat-
Tt tn charys In mili e sy to ocoor over sxtndad pecicds of tme s people e
wceept the Reitations of the peoathesls.

Poth of the sobtham m, ‘sdjoeting amd sccapting ooy Sritatinns sd ‘scceting ooy sppes-
ance’, s wall an the: firm] sobibers dascribing Badoog haalih end welisdng, indicxs the
inoportance of both plorsloal and perchosochil recomery Shilowing Lewer Hosh ammibetion,
Eahahlltxtion peograrmmas wry naad to sidress hoth aspects bn sn beingratnd sy o peovids
belisti= puiiant-centred. care. Howerer, i cear interoentions yey act axly be requinad in the
Immediste post sopotation peried, and Bt ongolag ployslon] and pevchosechl PIppect Ty
ba crecial th addvam changiey Hisdong nowda,

The tnierconmecisd netare of ootcom s domsine of apartance, At decoroented in the
wothon’ primary quatitetive work [39] snd seppazted by thds review, mggests the pead for e
mnkidmmain spproech i aulcorne masssreet n prosthetis rshshiltrtion, ey sl
of bt doaiig sy bnfhorsre vich other were dabcribed in this wredwals, S eouwple socoet
oozt Ienes Jeading to redoced participetion ke bngeortant activiiles, Althoogh the Gndings
Paantad hare, xnd virslined in tha BCLTPSE mudal (Fig 31 recogrriss the interenonactsl
aatire off donelng ol lioportine: 10d fie Beed e Bt Sui b b bodiath: way o capiite
i ngfl mnccom, further nesserch o needa] by ordenstend fus nerture of the relptionships
beiweos domalne.

The ECLIFSE pac«del presents & patient-centred represestation of sotcome domaleg of
importanecs hiloving lowes Hmb prosthetis reheh{fearios. The rodal coold be osed to dioct
thoos. Alttewizh several profations] oetyocos bave published poosthetic rehahiBution gide-
T [£.15,50091]. reonas incliode tha views of patlste, md no goldence is svdishls o i
prpchosacisl marmgement Despits ey papers describing the peychosncia] irepact nf smpo-
etion [#7L 1itte ressdnch baw been nndertaken o evidencs trestment opthons, Potnre wock
may banaaded e rondar tn umserstemd hewr tha demain af ‘scepting ey new zorml’ might
b mddromcd doring prosthetic rcbabiltiation.
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The ECLIESE model dlat provides poldance fhr whikh doossine: mry be st Lepochont
s follvwing prosthetic réhahiirtion, orin ressrch, and could ooderpin & oo Cars
Cotoomne fict. Howerer, given the provioosly doscribodl dhallon gos of mesningfol paticat
fryndvernent dn COS demelnporent, [12], cane taads o be ke that the oostribotion of wider
stubahalders In the SOS prooms dom not diminlsh the wica nf prosthsile osers thamastwe.
The OMERACT indtistire [71] which dewsiop COE for Rlwnawcteld artioritio hawes scotwred-
aipwd thiy comomm and deviopad o prtiest COS which explicidy scke owlndges thrt wht e
impartant to putisris may be dffnt o in nosd of spodfic conddertion [£3]. The
ECLISPSE pwsdel could repoesetit 1 pitient Cope Otttooane Set, inbaensing ouemticerasnt in
both mamrch sud chimics]l practics, sn-d seewing 2 pemnn-cenired (o, Potors work i
required (o identify cotcome mevsorement tools which cxgriaore these dowsina,

The design and qratity of sodies incioded in this review yried consldensbly. Codcal
apprximl neing tha CASP tnnl was o dartkor tn e msriss vy qualtty s and provids
o oot to the overall Andings of fhe revew bad wea notwsed o oxclods sidles or ndl-
<ake strength of Andings. The vacltlnen of critical sppralal by detarted bn the [ierstare doe o
tha varistiom bn sppraies] dacirinrng hatsmen revimwers srperisncad 1n qualitetios massrch
reprorics] when uaing the mume ansd difforont appraisl tools, ar seldy beeed on thalr indcpen-
dont fodgement [34), Thaimpect of incoding or axndng o qatity sodles on fu Snding
of'a roview ks alec ben fromd trherew Birls forpct [35] and this fnwhy oo stodts wers
anctnaded beieed o cpuibity abictie i Gl Fiwlew.

Wikirin tirie reevlmr o lowr conlty Lncne Wiantified tn 28 of fhe & strdies e omdne coneld -
arxting af the inflosnos nf tha ressocher on tha ressrch proces, which oald fmpact the
dependubitiy sod confirosabilite of this reviees fodiog [551 aod je consldered un ares of
ameern for qoatiteths Tassnch b tha Hed of prosthatic rehairifraion, Tn gt of this, det
inaded conslsied voby af fird-person quobdions, or | nterportxdions thet s decthy sop-
ponted by Brat-peraon quohrtions, In e sttenpt to ground Gue Sndings in the arperbences of
participants [47].

A forther quakty i in 17 rindios was insofficient information shoot whether recruited
partcipunts weers baet pliced to asurwer e ressinch quention Howerer, dow describing the
sndy ppls charsctarvtics wan prasantsd {n 3d of tha rodiss dimsing transieebilir n bs
conaiicrnl, Thin review captores the exporiovees of w luge mmgie (nw 539] of lower Bmb
prostietic veers Bringin 15 dfferent conntrics. Views and experlences inom purticipants with
diffarent levals of serpratation, » Farety of comes xed 5 wide sge rungs wem ncloded, reps-
acirthiigg w wieried siaole cagrburig shasvy SRt woices. Fiomerer, daipite the conge of itndy
petdnge, S0.3% of participarw Hee in high-inmens coontrics. Far fower qoalitetive stoadies hame
b onsdertalow, axploring the Evad ssparien om of kreer Emb prosthatic o Eving in kow-
and s dle-Incon countokn (WG, Do Radted representation of thes tadbeduls, it ks
kg whuthor theen Ardingy are tranpfarrghle e whether the BCTIPAE madel describen
cuiorma domalne of tmpartance with & prosthusls in LT Borther ressrch s raquired in
Jeetty snd newdersand intpoctant domaine in dif%erent sochil and cultnre seciage, w well s
axxpilrwd rog harr thary vary bartorsen coondrise, This i of particolar Smonrtsncs as it 1 ssthrried
that BPE of the workd's papulstion Living with 2 disbiEty Hee n LMICs [23], xnd the Global
Bitrden of Dlaease study 2019 lndicates an incressing ioteromtions] ampiration presikoce: of
178 rufiion [54]. Pracoos aotcrms ssarems comasnsos work b prosthariics, ondartsiom by
botn devedoned ln bigh income countcher ko call for devclopoent of Do suited bo
LMICs [#] Hrnswesr, withaut fiest ondestending whizh domslne s moet impoetent o ms-
e In the settings. cotcome e devdopers. roxy strogyis to oxrhoe what: o eceningfal
o patients,
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Lirndtations

'When conaldaring tha findings of this revis s heporiset o ondacted that the dovdng
$dariifie In the anatysis hees ban gererstad from stndies with & rengs nf goelity scorms. Do
W -poeviyusly descrlivd Jaeocs with critical sppraisl s part of Frstensatic revlevs of qoalbatiee
Taarstora [25.39,30,100], no studies vers sxeindad trut wers senesd snd e, Atthoogh thls
1 common approach oeed bn goaliative syoteecs, X is oot how the CASF ool wa briended
hr o 4 dbuyuld b vhewed with crstion

A iorther Broitetizn of the ke L the poisctisl ine confirmaetion biss within the xoshyrks.
an the nathors pre-cxisting conceytoal ovode] was weed io inform the s priov” inoncwodk.
Stepnwere ke to mintewies G risk of ihoshorming dew. brie the rmesnck by cacrying oot
pan Lina by Hine ending as tha first stap 1 the cnabysis proows snd ondectabdeg s separns the-
ikl st b oy chich whies il ek B cnicly drke the Sichiaweirile, which weii Bk ol o for-
ther derdop the mndel. A peflexiee jourmal v ale hept thyaghont by the baad sathor to

The budoskrns of ey peer teviewed poibbications wiites in Ergllay Lol to o single pdewnt
paper being axcnded which may hare contribotad 1o fhe Budnge, The decalon v Gl oot
1o nse trnalaiion softwars a tirk oy hars lered the seaning of qeotxtions.

The review also w0k o beoed approsch to the search stratepy, Mdeatifying stndley which
axxpirend tha erpar srscas of lower Herd prvatbet] = o, s frrr rincos wers svadiabin dascrh-
ing outvam domaing of iImporisnes. This resolizd n lodoskon of sindios cxpioring & wids
wazlety of phencenens It e posalble thart J oo brs of irnportarce ey bire been coedionked oo
nnea of tha stodes st oot tn axplovs ssaningial ey inlivwing prostheiic rshahierion.
Howerer, this wide focos crmorod comjprchomive indusion of te svadsble cvidoncr oaluy the

research question. s & conspa Tather than an ancher [101]. This Ssclitated wn exporstory
spprasch i ondestsncding ratcomes of frparisnce, wirkh b moos sEguad to primary qoab-
tative ool Notsetuwdes B ataorab] be cosuldvrend that resesocdor jodgieit wis cexuined
= Meantiy dute presssted in thedndodsd rodeswitk:h were relevant o the research question,
and ragired ressvchers 1o view tha dets thmogh s it Jens them was ariginalty trsoded,

poichtally it ixctiby He sty

Conchumlon

This ryothesls of goaltwtive fndings from 40 stodies reprepesting the views of Deacy 800 peo-
Pl provises » rigneous inondution for ondewtanding ootcorne dowmains of inrportscs inllow-
ing lower limb presthetic rehabilittion. By focosing on the patiznts persprctive, the BCLIPSE
el attrerpin bo poctray o megningfol recovery in the Fyos of thoss with Kb logw, partico-
Tardy In high incorne sttings,

The BOLIFSE tivcaled i ity wocei{be pactietit-tonrtted wicw of recomery snd conld be wied b
Ainlchyny w0 shapa and diract the S of rekblittion progrrenrs wod infiorm god witing,
2 wall s Arect tha smloxtinn of their bevpact through the selaction of reioems mesome. Tha
apparent. ntercoimecies] oactatre of oulcosne donuing of ioapocicnce: aheo kighbigion e need
o w haolgtl appronch to ootrome Fag ey, Chpboriey soccam in all sepechs of tha
patiant’s M.

The dosvalng which comnprise the BCLIESE model coubd e dofhrme e sedection off ous-
crmnas within rassrch, Thay sould oaderpin o frtves cor oateorm s sat (COF) or Teprment o
standalone puitent COE. which ooy be mors sppropriads for rdwirlitation sciiingg wher the
dlm da % coaable petumn % previons Bves, Putane work i aeedsd %o underrnnd bow well curent
ke mmsres cxpiars tha domadne. describad D theendsl smd shather nerr e

nred in be-derclopal.

N

295



Appendix |

LAmringful culerana cownalre foliceeing prosihalie mbhahiielien

Buppariing Information

81 Chaehitiet FEEAMA 360 cleacidiar
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3 Aypeailic. Pre-sxinting comcopiwal 3vsdal. The Aothors poeviondy devdioped concepioal
modal of outcorme domains of irporamos nllcwing lewer Bch prosthetic rehabilitinn.
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Appendix J First reflective account example

W Focus Group - May 2019
8 Participants

| undertook this focus group and it was the first one | have facilitated as a researcher. | have
undertaken a number of groups outside of research, i.e. for service improvement etc, and | was very
familiar with the interview guide as | had done a number of 1:1 interviews between the first group in

Dec 2018 and this, which was the second.

More participants took part than | was expecting as | thought that some would not attend. Therefore
the group was quite large and took longer than the allotted hour. The participants all seemed happy
for the group to run over and all appeared to have a lot to contribute and enjoyed sharing their

experiences.

It was quite challenging to facilitate such a large group. Things that were difficult were stopping side
conversations from happening, but we set this out as a ground rule from the start and | commented
quickly during the group if conversations started using the reason that the tape might miss important

information they had to contribute.

The other thing that was very hard to manage was that one participant was very chatty and kept
wanting to contribute, however he tended to take the discussion off on a tangent. Once he got
started it was very difficult to get him back to discussing the area we had been focusing on and | had
to interrupt him a number of times. He did not seem to pick up on this and modify his behaviour, so
this continued throughout the session. None of the other participants appeared concerned about

this and all listened intently to each others’ experiences.

MDH was present and this was very useful for me to hear how she reframed some of the questions |
had asked if participants were struggling to answer the questions. This helped me to make think

about how | composed some of the follow up questions and helped to develop my FG technique.

302



Appendix K

Appendix K  Second reflective account example

Analysis Reflections

| was reflecting on the difference between data collected as part of a focus group and as part of an
Interview. Interviews generated significantly more in-depth conversations and allow me to really
focus on what that individual was saying and delve into their particular experience. The focus groups
felt like they bounced around from topic to topic a lot more than the interviews did. Although this
did allow subjects to be brought up that hadn't been covered in the interviews, such as fear over loss

of benefits.

| found it much harder to get the depth of analysis from a focus group as often other people would

change the direction of the conversation.

In hindsight it might be useful to undertake focus groups to help inform more in-depth interviews or
conduct interviews and then review the interview guide in an attempt to sense check themes

identified from in-depth interviews.

| was also reflecting on the theme names and found that | had named a theme physical activity and
on discussion with MDH it appeared that the theme was not about physical activity but was about

participation.

This reflection was around whether as a physiotherapist | thought of that theme in terms of
something that | focused on in rehabilitation rather than what was coming out of the data. But when
we looked through the data it was clear that the themes | had identified were about participation

and it was more of an issue with how | had named the theme rather than the content.

| also reflected that the theme of participation seemed to demonstrate a continuum from household
activities through to community integration and needed to consider whether this was coming out of
the data or whether it reflected my approach to rehabilitation as a physiotherapist ie. Help the
patient to become independent in the home and then progress skills and ability outside in more

challenging community environments.
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Appendix L  Research for Patient Benefit (RfPB)

application for future work — Lay summary

Research title:

Patient and stakeholder perspectives on routine health data collection, use and sharing:

Foundations for data driven improvements in prosthetic care.

Aim(s) of the research

The vision of the project is to understand how to use routinely collected healthcare data, in a patient-
centred way, to improve the experience and recovery of people using a prosthesis following lower limb
amputation. We will work in partnership with a group of patients and clinicians to co-produce the
research. The findings will be used to make recommendations for patient-centred data collection
approaches in prosthetic care. This will help patients and clinicians use healthcare data to improve
recovery and enable better research. Recommendations could be used by limb centres nationally and

as the foundations for a nationwide data collection initiative in prosthetic care.

Background to the research

Due to the increase in conditions like diabetes, many people in the UK are having limbs amputated.
These people undertake rehabilitation using a prosthesis, but recovery is not always as good as they
would like. Healthcare data can be used to understand why this happens and what can be done about
it. However, data initiatives in other settings haven'’t always realised this potential, and have been
criticised for not being patient-centred. There is currently no UK data collection initiative in prosthetic
care. We also don’t know what is needed to make sure future healthcare data initiatives meet the

needs of patients and clinicians.

Design and methods used

Four project stages will be designed, carried out and communicated in partnership with our co-
production group.

o Stage 1 - Review published work to find and learn from patient-centred health data collection
projects in other settings. (Systematic review).

e Stage 2 - Interviews and focus groups with patients, clinicians and wider stakeholders, to
understand issues about the value and uses of health data, as well as the barriers and
facilitators.

o Stage 3 — Develop a survey to explore whether people across the UK who were not involved
in the interviews agree with the things we found.

e Stage 4 — Summarise findings and co-produce a set of recommendations for patient-centred

data collection in prosthetic care.
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Patient and public involvement

The project has been informed through discussion groups with patients, clinicians and researchers.
People who attended the groups were invited to join a co-production group, with charities such as the

Limbless Association.
Dissemination

We will co-produce short visual infographics of our results and recommendations to share with
stakeholders. These will be shared with local patient support groups and limb loss charities, as well as
clinical interest groups and networks. We will also publish our findings in peer-reviewed journals and

at international scientific conferences, alongside our co-production group.
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