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Abstract

Background

Hand fractures and joint injuries are common, with significant impact for patients
themselves but also on a wider societal and economic level through healthcare costs and
productivity loss. Despite the clear significance of these injuries, there is not a consensus on
optimal treatment. The variety of treatment options together with a lack of consistency in
outcome reporting and research method standards makes interpretation of the available

evidence challenging.

One solution is a core outcome set, which aims to set the minimum outcome measurements
in any clinical study. This would improve consistency and comparability between studies,

facilitating meta-analysis.

Aim
The overarching aim was to work towards development of a core outcome set for hand
fractures and joint injuries in adults which will guide outcome assessment in future studies.

The primary purpose of this project was to establish ‘what’ should be measured when

considering the outcome of hand fracture and joint injury management.

Methods

This was a mixed methods study to develop a core outcome set for clinical trials of hand

fractures and joint injuries, with initial scoping work to clarify the set of injuries intended to



be covered by the core outcome set, analysis of data from a UK Major Trauma Centre to
determine a sense of the scale of the incidence of hand fractures, and then phases of
outcome domain generation and consensus prioritisation to reach the final core outcome
set. The specific steps were:

e Defining the scope of injuries to be addressed by the core outcome set through one-
to-one discussions with expert stakeholder consultation with hand surgeons and
therapists

e Collecting data from reports of all hand and wrist radiographs from Queen’s Medical
Centre (Nottingham) over a one-year period to assess the incidence and anatomical
distribution of fractures.

e A systematic review of randomised/quasi-randomised controlled studies and large
(>100 participant) prospective observational studies on treatment of hand fractures
and joint injuries to identify outcomes selected in recently published studies. An
assessment of outcome reporting bias was also conducted

e Extensive exploratory qualitative research with the patient stakeholder group, to
identify their perspective on the injury, treatment and outcomes important to them
and to generate outcome domains as well as descriptors using an inductive, thematic
approach

e |Initial consensus prioritisation of a longlist of outcome domains developed through
synthesis of the systematic review and qualitative work through an international three-
round Delphi survey

e Afinal consensus meeting using an adapted nominal group technique format, involving

all key stakeholders, to reach consensus on a final core outcome set.



Main findings

In the systematic review of 160 studies vast heterogeneity in outcome selection was found.
There were 639 unique outcomes, which were rationalised to 74 outcome domains based on
the World Health Organization International Classification of Functioning, Disability, and
Health framework. Outcome reporting bias was evident, with only a minority of outcomes

appropriately reported across these studies.

To explore which outcomes were relevant to patients with hand fractures and joint injuries,
a qualitative study was conducted involving interviews (25 patients) and focus groups (five
groups involving a total of 21 patients). A total of 35 outcome domains grouped within six

broad themes were generated, along with descriptors for the domains.

The two streams of outcome domains were synthesised to form a longlist of 37 domains that
entered a consensus process beginning with an online international Delphi survey. From the
original 152 participants who began the survey, 144 (>94%) completed all three rounds (54
patients, 55 hand surgeons, 35 hand therapists). Based on pre-defined consensus criteria, 20

domains reached consensus as ‘very important’ and the remainder reached no consensus.

All outcome domains were discussed at a final consensus meeting with 27 participants (12
patients, seven surgeons, six hand therapists, a health economist and a trial manager). The
domains reaching no consensus were discussed and voted upon, with none reaching
threshold to salvage and consider for the core outcome set. The 20 ‘consensus in” domains
were discussed and underwent iterative prioritisation steps. A final vote selected seven
outcome domains for inclusion in the core outcome set: fine hand use, pain / discomfort at
rest, pain / discomfort with activity, self-hygiene / personal care, return to usual work / job,

range of movement, and patient satisfaction with outcome / result.



Conclusion

This study has shown the magnitude of the inconsistency in outcome selection for clinical
research on hand fractures and joint injuries in adults. A core outcome set to help address
this issue was developed based on exploration of the existing literature and the patient
perspective. Through a subsequent systematic consensus process, the longlist of outcome
domains was refined to a final set of seven core outcome domains. These touch upon
several bases including functional tasks (covering basic aspects and a working life role),
patient comfort, abstract function (range of motion) and patient satisfaction. They are
recommended as the baseline domains to be measured in future clinical research on these

injuries, with the optimum way to measure the domains being the subject of future work.
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Chapter 1 Introduction

1.1 Overview

This chapter serves to provide an overview of:

e Hand fractures and joint injuries in terms of impact and prioritisation

e Qutcomes in health and their measurement more generally

e Core outcome sets and the development process in general

e Previous or ongoing work related to standardised outcome selection for hand and

wrist conditions.

This will provide context for the ensuing chapters which describe the work conducted in the
Standardised Outcomes in HAND fractures and joint Injuries (SO-HANDI) project — to develop

a core outcome set for hand fractures and joint injuries in adults.

1.2 Hand fractures and joint injuries

Hand fractures and joint injuries have significant impact on patients, healthcare resources
and the economy due to restrictions on use of the hand for activities of daily living, work and
leisure. Even six weeks after phalangeal or metacarpal fractures, some patients can struggle
to perform routine tasks such as driving, writing or typing, which impacts on return to even
office-based work (Smith et al. 1985). Patients who sustain wrist fractures report that
alongside pain they also felt a significant psychological burden involving anxiety and shock,
as well as financial distress from the prolonged period off work (Watson et al. 2018).
Approximately one in five patients with distal radius fractures required admission to hospital

in one study, indicating the potential burden of such injuries on specialist resources (O’Neill
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et al. 2001). Hand fractures and joint injuries are relatively common, so if a significant

proportion need hospital admission this will in turn impact greatly on healthcare costs.

Even without admission the healthcare costs can be substantial. A Dutch-based study
analysed their national Injury Surveillance System and estimated that metacarpal and
phalangeal fractures accounted for approximately 6.3% of total costs of injuries presenting
to Emergency Departments in the Netherlands (de Putter et al. 2012). This equated to

USS$278 million in 2007 and considered a combination of healthcare and productivity costs.

Despite the clear significance of such injuries at both a personal and a macroeconomic level,
there typically is not a consensus on optimal treatment. Several reviews of the management
of hand fractures and joint injuries highlight “inadequate outcome assessment” and “large
variation in reported outcomes” (Handoll and Vaghela 2004; Poolman et al. 2006; Verver et
al. 2017). Use of multiple, non-comparable outcomes across what would otherwise be
considered ‘good quality studies’ hinders meta-analysis. This then impacts on the
conclusions that can be drawn from the body of evidence for management of hand fractures
and joint injuries. A core outcome set (COS) is an opportunity to improve the future
evidence-base in the field of hand fractures and joint injuries by leading to consistent
selection of outcomes, along with the nature of the outcomes themselves being more

patient-centred.

For the purposes of this thesis, the term ‘hand fractures and joint injuries’ includes all
fractures or breaks and joint injuries of the hand and wrist, as depicted in Figure 1.1. Setting

the scope involved expert stakeholder consultation and is described in detail in Chapter 2.



Figure 1.1 Schematic diagram depicting bones of the hand and wrist.

(Joints are shaded in red)
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1.3 Prioritisation

The importance of further research into hand fractures and joint injuries is evidenced by the
Health Technology Assessment Programme funding numerous trials in this area over the last
10 years alone, including the Distal Radius Acute Fracture Fixation Trial (1 & 2), the Scaphoid
Waist Internal Fixation for Fractures Trial and POINT (a multi-centre randomised trial for
management of proximal phalanx fractures) (National Institute for Health Research Health

Technology Assessment 2022).

Through joint stakeholder work involving patients, carers and clinicians a recent James Lind
Alliance (JLA) Priority Setting Partnership (PSP) on common conditions affecting the wrist
and hand aimed to highlight research topics of most significance to all parties and with
enduring ‘uncertainty’ (James Lind Alliance 2017). Although not focused solely on hand
fractures and joint injuries, traumatic injuries to the hand were included within the scope of

this PSP and in five of the ‘Top 10 Uncertainties’ (Figure 1.2).

n u

The underlying goals amongst these five consisted of aiming to “improve results”, “enable
the most efficient return to full function” or consider “functional outcome” or “benefit”. One
‘Uncertainty’ was entirely based on the premise of a patient-centred approach to outcomes
being of great utility and focused on the outcome measurement aspect: “What methods are
most accurate, user friendly and demonstrate the best clinical utility in measuring patient

reported outcomes in common hand conditions?” (James Lind Alliance 2017)

Through the ‘Uncertainties’ described in the JLA PSP report, there is clearly recognition of
the importance of defining outcomes for use in clinical studies in order to allow progress to
be made in clinical research on hand fractures and joint injuries. Using a COS in future

clinical study design would optimise progress in all the areas highlighted by the JLA PSP.
4



Figure 1.2 James Lind Alliance Priority Setting Partnership Top 10 Uncertainties of

common conditions affecting the hand and wrist (not ordered)

(Adapted from James Lind Alliance, 2017)

e Can scar/fibrosis formation be manipulated to improve results following hand
surgery/trauma?

e In patients with Dupuytren's disease, what invasive techniques give the best results
in terms of function, recurrence and cost?

e Inthe treatment of common hand conditions, such as peripheral nerve compression
syndromes, ganglia or arthritis of the fingers/thumb/wrist, do surgical interventions
have a demonstrable benefit in patient reported outcome when compared with
non-surgical methods or placebo surgery?

e Regarding patient and cost benefits, which interventions give the best results in the
treatment of painful joints in the hand/wrist?

e What are the most effective non-surgical methods for treating early arthritis in the
hand and fingers?

e What interventions/treatments will have the most positive effect following nerve
injury?

e What methods are most accurate, user friendly and demonstrate the best clinical
utility in measuring patient reported outcomes in common hand conditions?

e Which hand therapy techniques enable the most efficient return to full function
following surgery or injury?

e Which hand/finger/thumb injuries would benefit from surgical intervention over
hand therapy or no formal treatment, considering both functional outcome and
societal cost?

e Which patients with acute ligament injuries to the wrist or chronic wrist/distal
radio-ulnar joint instability benefit from surgical treatment rather than from non-

surgical method?




1.4 Health outcomes

The outcomes or results of healthcare interventions have value in both research and clinical
practice settings. The importance of observing the consequences of medical intervention has
long been known, and the concept of evidence-based medicine has helped to focus
clinicians’ attention on the principle of combining the best available published evidence with
their own clinical experience and expertise (Sackett et al. 1996; Djulbegovic and Guyatt
2017). Measuring health outcomes allows us to identify the impact that healthcare
interventions have. This is necessary in order to make comparisons which can then help to

shape best practice for specific health conditions.

Comparison between interventions can also seek to determine the best use of limited
healthcare resources, in a form of cost-benefit analysis (Robinson 1993). Such analysis again

requires an assessment of the benefits gained through healthcare intervention.

When measuring health outcomes, two basic aspects of the concept of an outcome are
(Stucki et al. 2007):

e The domain being assessed — ‘what’ to measure

e The method being used to make the measurement — ‘how’ the specified domain is

measured

In their analysis of ClinicalTrials.gov data subsequent to the trial registry being expanded to
include the reporting of summary results, Zarin et al (2011) also drew a distinction between
the outcome domain (‘what’ one is trying to measure), and that of the measurement

instrument (‘how’ the domain is being measured).

The reasoning behind making this distinction is that ‘what’ to measure (the outcome

domains thought to be relevant and important according to key stakeholders such as

6



patients and healthcare professionals) is likely to be stable over time unless the underlying
health condition changes in some material way (Stucki et al. 2007). ‘How’ to measure various
outcome domains is something that has demonstrably changed over time and is quite likely
to do so in future. Therefore, a strategy which first determines ‘what’ to measure and then
on ‘how’ to measure it allows the former to be the foundation which the latter can build
upon in an evolving manner. A brief history of the concept of evolving outcome measures is

described in the next section.

1.4.1 Maeasuring health outcomes

This thesis will focus on the ‘what’ element of outcomes. However, a brief introduction to
the ‘how to measure’ aspect is warranted. There are many forms of measure (Garratt et al.
2002):
e Dimension-specific measures focus on a specific aspect/domain of health
e Generic measures are not population-specific and typically measure several health
domains
e Disease or population-specific measures consider aspects of health relevant to
particular health problems, again covering multiple domains
e Individualised measure — where each patient determines the priority of different
aspects of their life and then a measure is made of how their health condition has
impacted them
e Utility measures for economic evaluation that incorporate ‘health states’ of patients
There is an argument that for a long time a relatively simple measure, that of mortality rates,

was the only key measure of the health of populations. However, for many parts of the
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world mortality rates have not been considered a sensitive enough measure of the change in
individual or population health states for several decades (Bergner 1985). Although mortality
remains an important measure, for many populations death rates are sufficiently low that
they are afforded the option of significantly expanding beyond that basic premise of health
to also consider ‘morbidity’. Measuring morbidity is a vastly more complex issue than
mortality, not least because the former has a much more amorphous nature. Any symptom
or detriment to one’s natural health state can be considered morbidity, and it is these things

which health interventions typically aim to resolve or alleviate.

Traditional measures of health have involved outcomes such as physiology (through
laboratory test) and clinician observation (at times with the use of formalised scales/scoring
systems to improve reliability) but there has been a growing recognition of the value of the
perspective of patients in both clinical practice and research (McDowell 2006; Weldring and
Smith 2013). This has progressed from asking about patient satisfaction with healthcare to
patient-reported outcome measures (PROMs) which are usually questionnaires that attempt
to elicit patients’ views on a variety of domains such as function, pain, symptom control,

quality of life, etc (Black 2013).

With the use of health measurements beyond simpler measures of inarguable outcomes
(such as death rates) towards clinician observation scales and PROMs, there is an awareness
that the properties of more complex instruments need to be assessed for reliability, validity
and responsiveness (Mokkink et al. 2009). The Consensus-based Standards for the selection
of health status Measurement Instruments (COSMIN) Initiative is an international team of
researchers who have developed a checklist to guide such evaluations (Mokkink et al. 2010).

This is a substantial body of work in its own right, and would need to be conducted for



measurement instruments relating to all the outcome domains selected in the ‘what to
measure’ phase of core outcome set development. Indeed, if one or more domains are not
sufficiently measured by existing instruments then the ‘how to measure’ phase could involve
development of a novel instrument. This explains why ‘how’ to measure the outcome
domains has been deemed beyond the scope of this thesis, as it is a critical element of work
which must not be rushed and it is not pragmatic to expect to complete this alongside the

‘what to measure’ phase within a doctoral thesis timeframe.

1.4.2 Classification systems for outcome domains in health

There is a myriad of health conditions, with many additional factors that may influence the
choice of outcomes to be measured. Tackling the complexity of outcome domains in health
could be approached by trying to consider the different aspects of health. The following is a
brief summary of some of the more commonly referenced classification systems, presented

chronologically.

1.4.2.1 Wilson and Cleary Model of Health-Related Quality of Life (Wilson and
Cleary 1995)

In this model, Wilson and Cleary describe a taxonomy of patient outcomes categorised

according to underlying concepts they represent and also the relationships between

different concepts (Wilson and Cleary 1995). They consider measures of health as, “existing

on a continuum of increasing biological, social, and psychological complexity”. This

continuum has five levels, with inputs formed by characteristics of an individual patient and



that of the environment or supports that are available to that patient as summarised in
Figure 1.3. Wilson and Cleary (1995) considered these five levels as being on a continuum of
increasing complexity:
e Biological and physiological variables — focusing on the function of cells, organs and
organ systems
e Symptom status — focusing on the patient as a whole, it is the “patient’s perception of
an abnormal physical, emotional or cognitive state”
e Functional status — the ability of the patient to perform particular defined tasks in
various domains (e.g. physical, social and psychological functions)
e General health perception — an overall evaluation which integrates the previous levels
and is subjective in nature
e Overall quality of life — subjective well-being related to the patient’s happiness or
satisfaction with their life as a whole
The model was revised by Ferrans et al in 2005, but the essence of the five-level continuum

was retained (Ferrans et al. 2005).
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Figure 1.3
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1.4.2.2 World Health Organization International Classification of Functioning,
Disability and Health (World Health Organization 2001)
The World Health Organization (WHO) International Classification of Functioning, Disability
and Health (ICF) is a generalised framework for health and health-related domains within the
four ‘components’ of ‘body functions and structures’, ‘activities and participation’,
‘environmental factors’ and ‘personal factors’ (World Health Organization 2001). Although
most of these have a highly granularised classification involving a hierarchy of domains
within the WHO ICF, ‘personal factors’ has not yet been classified (World Health

Organization 2002).

The hierarchy is structured slightly differently to the framework, as outcome domains of the
body functions and body structures components are considered separately in the
classification while the ‘activities and participation’ component is kept intact. The summary

of the classification shown in Figure 1.4 reflects this.

Figure 1.4 International Classification of Functioning, Disability and Health Classification
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1.4.2.3 Outcome Measures in Rheumatology (OMERACT) Filter 2.0 (Boers et al.,
2014)
The Outcome Measures in Rheumatology (OMERACT) initiative is an international
collaboration which had its first conference in 1992 (Clarke 2007). OMERACT had an overall
goal of achieving some form of common approach to the outcomes being assessed or
measured in clinical trials in rheumatology but the underlying principles they have
developed can be applied much more broadly. The philosophy of OMERACT was summarised
in the original OMERACT Filter, which considered facets of ‘Truth’ (accuracy of
measurement), ‘Discrimination’ (encapsulating reliability and sensitivity to change) and
‘Feasibility’ (essentially the pragmatism of measurement) (Boers et al., 1998). This Filter
focused more on the concepts of outcome validity in the sense of how outcomes are

measured rather than what domains are covered.

OMERACT subsequently reviewed several outcome frameworks to determine suitability for
use in standardising outcome measurement across clinical trials (Idzerda et al. 2014). This
review, where they explored frameworks including the Wilson and Cleary model and WHO
ICF framework, informed the development of their own framework which is contained
within OMERACT Filter 2.0. Here, they outline four ‘areas’ that they believed encompassed
all possible health outcomes for use in clinical trials (Boers et al. 2014). This comprised of
three core areas including ‘Death’, ‘Life Impact’ and ‘Pathophysiological Manifestations’, and
a strongly recommended area of ‘Resource Use’. OMERACT has related their own framework

to the WHO ICF components, as indicated in Figure 1.5.
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Filter 2.0 has recently been updated, with the concept of ‘Adverse Events’ being more
integrated into the model with the domains more broadly categorised as ‘intended benefits’

or ‘harms’ (Boers et al. 2019).
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Figure 1.5
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1.4.2.4  Williamson / Clarke revised taxonomy for outcomes in medical research
(Dodd et al. 2018)
Having reviewed numerous “health research vocabularies”, the authors of this taxonomy
believed that there was insufficient comprehensiveness and granularity. They developed
their revised taxonomy as an iterative process, based on core areas which were similar to
other classifications. This includes mortality/survival, physiological/clinical, functioning,
resource use and adverse events/effects. However they then elaborated upon this by
specifying a further level to the taxonomy, which lead to 38 outcome domains (Dodd et al.
2018). The authors encourage further subdivision of these outcome domains by researchers
where necessary, and several of the outcome domains within the Williamson / Clarke
revised taxonomy do appear to encompass quite broad concepts, e.g. ‘musculoskeletal and
connective tissue outcomes’ or ‘general outcomes’ within the physiological/clinical core

area.
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1.5 Core outcome sets and health outcome selection in

research

As the brief summary of classification systems of health outcomes demonstrates, there is a
vast number of different outcome domains that can be used to measure health. This applies
whether measuring health outcomes for clinical practice or for research. Despite the drive
towards evidence-based medicine, it has become increasingly recognised that a lack of

harmony in research efforts will hinder progress for a number of reasons.

1.5.1 Issues related to outcome selection and reporting in clinical

research

1.5.1.1 Heterogeneous outcome selection

There are many factors involved in selection of outcomes for any given study, and this has
tended to lead to variation in the outcomes eventually selected across different studies
(Williamson et al. 2012). This can take various forms, such as outcomes differing in terms of
underlying meaning or in the way in which they are measured. Such inconsistency can lead
to difficulty in drawing comparisons between studies even if other key factors such as the

participant population and interventions are comparable (Clarke 2007).

1.5.1.2 Outcome reporting bias

Outcome reporting bias is when only a subset of originally stated outcomes of research is

actually reported, selected based on knowledge of results (Kirkham et al. 2010). There is
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empirical evidence to suggest that statistically significant outcomes are more likely to be
fully reported (Dwan et al. 2008). This has consequences not only for the research work
concerned but also any systematic review or meta-analysis that attempts to examine the
non-reported outcome. For example, an outcome many not be reported because analysis
showed statistical non-significance. However, if this is a repeated pattern then the clinical
trials input into a meta-analysis will tend to be those where a statistically significant finding
occurred and the final conclusion has reduced validity. In their study on this issue, Kirkham
et al (2010) examined a cohort of Cochrane reviews and found that of 42 meta-analyses
where a statistically significant result was reported, “eight (19%) were non-significant after
adjustment for outcome reporting bias and 11 (26%) had overestimated the treatment

effect by >20%”".

1.5.1.3 Research waste

Health research involves patient participants and funding, but there is an issue of avoidable
waste in research though poor design, conduct or reporting (Chalmers and Glasziou 2009).
There are thus many different facets to the concept of research waste, but in relation to
health outcomes this revolves around both heterogeneous outcome selection and outcome
reporting bias. Both these issues can lead to clinical trial results not contributing to meta-
analyses (Yordanov et al. 2018). There is a further dimension to research waste though —
even if outcomes are chosen homogeneously and fully reported, if they are not clinically
relevant and do not include the priorities of patients then the conclusions drawn may be of

suboptimal value (loannidis et al. 2014).
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1.5.2 Core outcome sets

A core outcome set (COS) is a minimum set of outcomes that should be assessed/measured
in all clinical trials for a specified condition or group of conditions (Clarke 2007). Use of the
COS does not preclude researchers from setting additional outcomes for their studies, nor
indeed are any of the outcomes that comprise a COS required to be the primary outcome of
a clinical study. It would simply mean that any clinical study in that field would at least

collect outcome data on the agreed core outcomes.

The concept of a COS has developed over several years as a response to the various
outcomes-related issues summarised in the previous section. Standardising outcome
selection would facilitate meta-analysis and potentially reduce outcome reporting bias
because a deficiency of reporting of the COS would be conspicuous by its absence (Kirkham
et al. 2013). By enabling meta-analysis and pooling of results from more studies along with a
positive impact on outcome reporting bias, research costs/wastage overall could

theoretically be reduced (loannidis et al. 2014; Yordanov et al. 2018).

In recognition of their importance, COSs are now endorsed by major funders of clinical
research (e.g. National Institute for Health Research, Versus Arthritis, Association of Medical
Research Charities, Health Research Board, Horizon 2020) (COMET Initiative 2022c), trialists
(Standard Protocol Items: Recommendations for Interventional Trials guidelines 2022),
Cochrane (Cochrane Community Blog 2022), NICE (National Institute for Health and Care
Excellence (Great Britain) 2015), some journal editors (e.g. Core Outcomes in Women'’s and
Newborn Health Initiative 2019) and patients and the public (COMET People and Patient

Participation, Involvement and Engagement working group (COMET Initiative 2022b).
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1.5.2.1 Early history of core outcome set development

One of the earliest organised attempts to tackle these issues was by the OMERACT Initiative
(Clarke 2007). With its first conference in 1992, OMERACT’s goals included reaching a
consensus on the minimum number of outcome measures to be used in all rheumatoid
arthritis trials (Tugwell et al. 2007). Although the first meeting did not have input from
patients, there have been conferences to refine the initially agreed core outcome measures

every 2 years and the perspective of patients has since been sought (Kirwan et al. 2003).

The ‘what to measure’ and ‘how to measure’ aspects of health outcomes applies for a COS
as well, as it is simply a standardised set of outcomes for a given health condition. Through
its iterative consensus approach towards a COS for rheumatoid arthritis, OMERACT has

worked to define both these aspects (Stucki et al. 2007).

The COSMIN Initiative was founded in 2005 and focused on improving the selection of
outcome measurement instruments of health outcomes (Li et al. 2015; COSMIN Initiative
2022). COSMIN have developed definitions of the properties of measurement instruments
and tools to assess these properties in existing and newly developed instruments. This aims
to provide key information that should improve the ability to select the most appropriate

outcome instrument for a given outcome domain when designing studies.

The Harmonising Outcome Measures for Eczema (HOME) Initiative was founded in 2008,
bringing together key stakeholders in the eczema research community including patients
(and parents/carers), healthcare professionals, the pharmaceutical industry, health

regulatory authorities and journal editors (HOME Initiative 2022). In developing a COS for

atopic eczema, HOME also began by initially identifying which outcome domains should be
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considered ‘core’ (Schmitt et al. 2010). They then tackled the issue of how to measure the

identified domains in a stepwise approach (Schmitt et al. 2014; Spuls et al. 2017).

1.5.2.2 The Core Outcome Measures in Effectiveness Trials Initiative

The Core Outcome Measures in Effectiveness Trials (COMET) Initiative had its inaugural
meeting in 2010, bringing together people with an interest in developing, applying and
promoting COSs (Williamson et al. 2012). Their first meeting included triallists, systematic
reviewers, patients, clinicians, journal editors, funders, policy-makers and regulators

(Williamson et al. 2017). The specific aims of COMET are (Tunis et al. 2016):

=

Raising awareness of current problems with outcomes in clinical trials

2. Encouraging COS development and uptake

3. Promoting patient and public involvement in COS development

4. Providing resources to facilitate these aims

5. Avoiding unnecessary duplication of effort

6. Encouraging evidence-based COS development.
COMET has created a repository of COS development-related studies. This includes those
directly involving COS development and those which could inform subsequent COS
development (COMET Initiative 2022a). Database and website usage figures suggest that
awareness and interest in COMET and perhaps more generally COSs is growing (Gargon et al.

2017).
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1.5.3 Standards of core outcome set development

There is currently no established ‘gold standard’ for COS development, with many COSs
developed through various methods (Gorst et al. 2016). However, consensus work has been
done to agree on some standards by which COSs should be developed — the Core Outcome
Set-Standards for Development (COS-STAD) (Kirkham et al. 2017). These recommendations
highlight the importance of involving key stakeholders, including patients and/or their
representatives. Historically, researchers have chosen the outcomes used in clinical studies
and were likely to be influenced by the outcomes selected in previous studies. This could
lead to study results which are not meaningful to patients or other stakeholders. By taking a
patient-centred approach in developing a COS, the tendency for outcomes to be chosen

based simply on convention can be ameliorated.

COMET has laid out some of the key issues that COS developers should consider, including
aspects such as setting the scope, identifying existing knowledge, involving stakeholders and
consensus methods to be considered (Williamson et al. 2012). Both HOME and OMERACT
have issued guidance based on their respective experiences, with HOME producing a
‘roadmap’ of the steps to take (Schmitt et al. 2014) while OMERACT has developed a
handbook (OMERACT 2022). COMET has since produced a handbook that provides guidance
and recommendations for COS developers (Williamson et al. 2017). There is a great deal of
similarity in the broad steps described in this and the OMERACT and HOME documents.
According to the COMET handbook the key steps in COS development are (Williamson et al.
2017):

e Step 1: Define COS scope

e Step 2: Check whether a new COS is required
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e Step 3: Develop a protocol for determining what to measure

e Step 4: Determine what to measure

e Step 5: Determine how to measure the COS
COMET has collaborated with COSMIN to produce a practical guideline for Step 5 (Prinsen et
al. 2016). However, this thesis focuses on ‘what’ to measure and therefore the work done

reflects the first four of the steps outlined above.
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1.6 Relevant previous and ongoing work

Having determined the intended scope of a COS, COMET recommends that Step 2 is to check
whether a new COS is required (Williamson et al. 2017). This has two elements: one is to
determine whether a relevant COS is already available, to avoid duplication of effort; the
second is to gauge whether a COS is needed (i.e. does an issue of inconsistent outcome
selection, measurement or reporting exist). An indication of the need for a COS for hand
fractures and joint injuries was briefly touched upon in statements from some of the
systematic reviews in this field in Section 1.2. However, the systematic review of treatment

outcomes detailed in Chapter 3 aids in quantifying the issue.

The COMET database of existing and ongoing COS development projects is perhaps the most
comprehensive COS database available and is updated annually (COMET Initiative 2022a). As
part of the preliminary work for this project, the COMET database was checked to see if a
relevant COS already existed. | also conducted scoping searches of the literature. The

following is a summary of the findings.

1.6.1 Core set of domains for distal radius fractures (Goldhahn et al.

2014)

In this study, Goldhahn et al (2014) conducted a literature review and then consensus
workshops to arrive at a shortlist of core domains relating to distal radius fractures. The
literature review summarised outcomes and outcome instruments used in published
research and the information was conveyed to workshop participants. Two sets of group

discussion were held with international participants, one in Munich in 2009 and the second
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in Zurich in 2011. There were ten participants in the first round, with each participant
contributing their five most important outcomes for distal radius fracture patients. A survey
based on the generated items was completed by 13 respondents, and informed the second
meeting. This meeting involved 16 participants, five of whom were participants in the first

meeting. A consensus was then reached on nine outcome domains.

Patients were included in the discussions, which involved stakeholder groups of clinicians,
physiotherapists, methodologists, epidemiologists, researchers and industry representatives.
Unfortunately there is no detailed description of the methodology which clarifies how many
patient representatives were present — given there were only 21 unique participants across
the two meetings it is not clear that the patient perspective would have been sufficiently
elicited. Certainly no in-depth qualitative work to explore the patient perspective appears to
have informed the consensus meetings. It is quite possible that this COS is skewed towards
the professional perspective rather than that of patients. It would certainly lack some of the
more detailed understanding of reasons that patients raise certain outcome domains when
interviewed or during focus group discussion. The SO-HANDI COS involves extensive
gualitative work with patients to contribute towards a longlist of outcome domains that
then undergoes a consensus process to refine to a shortlist and then the eventual COS.
Finally, the core set of domains for distal radius fractures has, by its nature, a much narrower
scope than the one established for the SO-HANDI COS. This is not necessarily a criticism of
the Goldhahn et al (2014) COS, as a COS can be extremely focused in terms of the scope of
the health condition covered, or quite broad. However, it is a distinguishing feature between
their COS and ours, and one could argue that there is greater utility in a COS that has

broader application. Of course, the broader COS needs to be valid for the wider scope of
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injuries. Appropriate qualitative work could help establish whether outcome domains raised

by patients with the broader range of injuries show sufficient overlap to have a unified COS.

1.6.2 World Health Organization Comprehensive and Brief ICF Core

Sets for Hand Conditions (Rudolf et al. 2012)

In Section 1.4.2.2 the WHO International Classification of Functioning, Disability and Health
was briefly described. This framework has been used to develop ways in which the
effectiveness of healthcare interventions can be monitored, including the ICF Core Sets for
Hand Conditions (Rudolf et al. 2012). These have been developed sequentially, with first the
Comprehensive ICF Core Set (117 outcome categories) and then further work to narrow

down to the Brief ICF Core Set (23 outcome categories).

There was first a preparatory phase to generate a pool of potential ICF categories to include
in the final Core Sets. This phase consisted of four parts (Rudolf et al. 2012):

1. Focus groups involving 59 patients with hand conditions to elicit the patients’ views on
important aspects of functioning, environment and personal factors. The statements of
patients were translated to the WHO ICF domains.

2. International online survey of 162 healthcare professionals working in the field of hand
conditions, again linking responses to the WHO ICF domains

3. Systematic literature review on outcomes of studies on patients with hand conditions
which were published in 2003-2008

4. Cross-sectional study of hospitals and rehabilitation centres in Germany, where
clinicians rated the functioning and health of 210 patients with hand conditions using

the classification system of the ICF
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Based on information from the preparatory phase, 23 professional stakeholders comprising
of an international panel of physicians, occupations therapists, physiotherapists, nurses,

social workers and psychologists determined the ICF Core Sets for Hand Conditions through
a three-day consensus conference. They selected ICF categories for the Comprehensive ICF

Core Set first, and then some categories from this to form the Brief ICF Core Set.

The purpose of a COS is to represent the minimum outcomes to be measured and reported
in clinical studies as a matter of consensus priority rather than being comprehensive, with
researchers retaining the freedom to have additional outcomes of specific relevance to a
particular study (Clarke and Williamson 2016). Therefore, the Brief ICF Core Set is the one
with closest comparison to the SO-HANDI CQS, in that it aims to be a minimal standard to

describe functioning for any patient with any hand condition.

The Brief ICF Core Set covers an extremely broad scope of health conditions including,
“disease or hand injuries originating external to the hand but affecting the hand (such as
rheumatoid arthritis, stroke, Parkinson’s disease, or brachial plexus injuries)” (Kus et al.
2011). This correspondingly seems to have resulted in a longer list of core outcomes than
would be anticipated from a typical COS. The 23 outcome domains of the Brief ICF Core Set
would make its use as a COS impractical. Certainly the broad scope results in some domains
that would not seem to apply to a COS dedicated to hand fractures and joint injuries (e.g.

‘spinal cord and related structures’) (Rudolf et al. 2012).

Importantly, although the development process follows the methodological steps specified
for WHO ICF Core Set development (Selb et al. 2015) it did not incorporate direct patient
involvement when selecting the outcome domains to be included in the ICF Core Sets

(Rudolf et al. 2012). Patient participation was limited to the preparatory phase which only
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informed development of the Comprehensive ICF Core Set. The Brief ICF Core Set was
similarly decided by non-patient participants. The Brief ICF Core Set in particular may lack
some outcome domains that patients might deem very important, as it is a set of outcome
domains filtered by non-patients from a longlist (the Comprehensive ICF Core Set) that was
already filtered by non-patients. Indeed this is borne out by the ICF Core Set developers
attempting to validate the Brief ICF Core Set with patients and in conclusion recommending
that seven additional ICF outcome domains are added to complement the Brief ICF Core Set
(Kus et al. 2012). COMET advocates patient participation in development precisely because

otherwise important outcome domains may be neglected (Williamson et al. 2017).

Even the Brief ICF Core Set then has 30 outcome domains recommended for assessment in

patients with hand conditions, which is at odds with the principle of a core outcome set.

1.6.3 International Consortium for Health Outcomes Measurement

standard set for hand and wrist conditions (Wouters et al. 2021)

The International Consortium for Health Outcomes Measurement (ICHOM) group originates
from the United States of America (USA). ICHOM has developed a standard set for hand and
wrist conditions. The ICHOM ‘standard set’ is different to a COS and neither precludes the
other. Although somewhat narrower than that of the ICF Core Sets, in covering all hand and
wrist conditions the ICHOM standard set scope is very broad. It is therefore presumably less
specific and sensitive for a specific health area such as hand fractures and joint injuries.
Probably in recognition of the cumbersome nature of such a breadth of scope, the ICHOM

working group opted to divide the standard set into five ‘tracks’: thumb, finger, wrist, nerve
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and severe hand and/or forearm trauma. ICHOM explored and reached a consensus on an
outcome set per track.

There are several differences beyond the scope of health conditions between the SO-HANDI
COS and the ICHOM standard set. The former has selected key outcomes to be used in
clinical research. This differs from the ICHOM standard set which is targeted towards use by
healthcare providers in more clinical settings. Perhaps most importantly though, the SO-
HANDI COS is underpinned by extensive qualitative work with patients as per COMET
methodological recommendations (Williamson et al. 2017); whereas ICHOM involved
patients only through a survey after outcome domains were selected by the working group.
That selection was from a longlist of domains developed by the working group through
systematic review of the recent literature on management of hand and wrist conditions. The
working group consisted of 22 hand surgeons, hand therapists and researchers, and
therefore no patients had any role in development nor selection of the outcome domains.
The patient survey was to check which domains patients felt were a priority, but did not
appear to then incorporate these views by making any changes to the working group’s

selected domains.

The ICHOM working group proceeded with selection and even generation of outcome
measurement instruments to match the selected domains, but this work is beyond the scope

of the SO-HANDI COS and therefore will not be considered in detail in this thesis.
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1.6.4 Miscellaneous works

By checking the COMET database and discussing with the COMET project co-ordinator | was
able to find other registered projects with ongoing or completed development of
standardised outcome sets for hand conditions including:
e Thumb carpometacarpal osteoarthritis (Copeland et al. 2020; Hoang-Kim et al. 2022)
e Hand osteoarthritis more generally (Kloppenburg et al. 2014)
e Scars of the hand (Kennedy et al. 2022)
e Dupuytren’s disease (Ball et al. 2013)
These are for conditions of the hand outside the scope of this COS for hand fractures and

joint injuries.

Having ascertained that a COS with the planned scope would be a novel contribution, |
registered the SO-HANDI project with the COMET Initiative (Deshmukh et al. 2022) in
October 2018. This included an outline of the project as well as details of project
collaborators from several parts of the United Kingdom (UK) who formed the broader SO-

HANDI study group.
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1.7 Summary

Hand fractures and joint injuries are common, with impact not only to affected patients but
also on wider society through healthcare resource use and lost productivity. Despite the
clear significance of such injuries at both a personal and a macroeconomic level, there is
typically not a consensus on optimal treatment. The variety of treatment modalities, and
lack of consistency in outcome reporting and research methodology standards, makes it
challenging to interpret the available evidence. Reviews of the management of hand
fractures and joint injuries have commented on issues such as “inadequate outcome
assessment” and “large variation in reported outcomes” (Handoll and Vaghela 2004;

Poolman et al. 2006; Verver et al. 2017).

Over the last few decades there has been a growing recognition of the challenges posed by
lack of outcome standardisation in healthcare research more generally (Clarke 2007). There
are now numerous COS development groups working towards standardising outcome
measurement in different health conditions as shown by the growing COMET database of

COS development projects (Gargon et al. 2019b).
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1.8 Thesis aim

To establish what outcome domains should be measured in a core outcome set on hand

fractures and joint injuries in adults.

Objectives

e Chapter2

- Define the scope of the COS with particular focus on the scope of injuries to be
covered, with exploration through expert stakeholder (hand surgeon and therapist)
discussions

- Determine the incidence of fractures relevant to the COS scope through analysis of
reports of all hand and wrist radiographs done over a one-year period at a UK Major
Trauma Centre, including a validation step and drawing comparisons with existing
literature

e Chapter 3

- ldentify the outcomes prioritised from the healthcare professional/researcher
perspectives by systematic review of the recently published clinical research in this
field. Verbatim outcomes are first categorised into unique outcomes, which are
then categorised into outcome domains using the World Health Organization
International Classification of Functioning, Disability and Health

- Assess outcome reporting bias in the recently published clinical research in this field

e Chapter4
- Explore the perspective of patients who have experienced hand fractures and joint

injuries in terms of the injury itself, its treatment and outcomes which are
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important to them, through one-to-one semi-structured interview and focus group
methods and thematic analysis to develop outcome domains of relevance to
patients
- Consider variation between patients who have sustained distal radius fractures and
those who sustained other forms of hand fractures and joint injuries
e Chapter5
- Conduct a three-round international Delphi consensus study of key stakeholders
(patients, hand surgeons and hand therapists) to process the longlist of outcome
domains synthesised from the findings of the work described in Chapters Chapter 3
and Chapter 4. This achieved initial consensus prioritisation of the longlist of
outcome domains and informed a final consensus meeting
- Consider and explore general aspects of Delphi methodology
e Chapter6
- Synthesise the different strands of data and reach final consensus on a COS through
a consensus meeting involving all key stakeholders
- Develop further insight about the rationale underlying participants’ prioritisation of

outcome domains by analysis of transcripts of meeting discussions
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Chapter 2 Scope of core outcome set and incidence

of hand fractures and joint injuries

In this chapter | briefly summarise some of the exploratory work done at the outset to define
the scope of the SO-HANDI COS, as well as a study at a large tertiary care UK major trauma
centre which adds to the wider epidemiological literature on hand and wrist fractures. The
latter helps to demonstrate the extent of these fractures and also provided guidance

towards purposive sampling in the subsequent qualitative study (Chapter 4).

2.1 Defining the scope of the COS on hand fractures and joint
injuries
Step 1 of the COMET guidance on COS development involves defining the scope of the COS

(Williamson et al. 2017).

2.1.1 Defining the population, interventions and settings of use for

the COS

Defining the scope of a COS is an important early step in the process of COS development as
highlighted in the Core Outcome Set Standards for Development (COS-STAD)
recommendations (Kirkham et al. 2017). Within the domain of ‘scope’ the authors of COS-
STAD state the following should be clarified with regards to a COS:

1. Research or practice setting(s) in which it is to be applied
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2. Health condition(s) covered
3. Population(s) covered
4. Intervention(s) covered (Kirkham et al. 2017 p.4)

| developed the scope of this COS in-line with these recommendations.

This thesis is focused on the determination of what outcomes should be measured/assessed
—these are applicable to both research and practice settings. In COS development, questions
persist about a potential need for a difference in ‘how’ to measure the outcomes depending
on the specific setting. Therefore, while the complete COS taking into account both the
‘what’ and ‘how’ aspects may be more selective in applicability, the current project focused

on determining core outcome domains and arguably does not share this restriction.

2.1.2 Exploratory work on defining the health conditions for the COS

Defining the scope of the COS in terms of the health condition(s) was challenging. | intended
for this COS to cover hand fractures and joint injuries; this did not have an established
definition at the commencement of the thesis. To explore this, | conducted informal one-to-
one discussions with a range of clinical experts in the management of these injuries. This
included face-to-face or telephone discussions with hand therapists and hand surgeons from
across the UK, with a mix of professional backgrounds to capture a broad set of perspectives

(Table 2-1).

The discussions began with delivery of background information on core outcomes sets and
the intent to develop one for hand fractures and joint injuries. Discussion focused on two
areas: the anatomical scope of the hand and the range of injuries to be covered by the COS

(focused on the term ‘joint injuries’).

35



Table2-1  Professional background of experts involved in scoping discussions

Characteristic Number (n =12)
Clinical role Hand surgeon 6

Hand therapist 6
Surgeon training background Orthopaedic surgery 5

Plastic surgery 1
Therapist training background Occupational therapy 2

Physiotherapy 4

2.1.2.1 Anatomical scope of the hand

There were a range of views amongst the experts in terms of the anatomical limits of the
hand. A few drew a clear anatomical distinction between the hand and wrist, such as the
metacarpal/carpal boundary, the boundary between the two rows of carpal bones, or the
radiocarpal joint. However, when challenged as to the reasoning behind their chosen
boundary of the hand or when presented with alternative boundaries, the experts did not

have a clear rationale for their choice.

The aim of this line of enquiry was to set the scope, in particular whether the radiocarpal
joint (and subsequently the distal radius and/or ulna) should be included. The prevailing
view was that excluding fractures in the distal radius and ulna, due to these being so closely

linked in function to the carpus as part of the wrist joint.

The final anatomical scope included all the bones and joints as shown previously in Figure

1.1.
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2.1.2.2  Injury scope for ‘joint injuries’

There were differing opinions on the types of injuries deemed ‘joint injuries’ that should be
included. General consensus was that certain injury types and patterns — primary nerve
injuries, traumatic amputations and the multi-injured ‘mangled hand’ — should be excluded
from the scope as their treatment and recovery do not align with less severe hand injuries.
Some felt there was not much difference between tendon injuries and ligamentous injuries
at a joint. Further discussion centred on isolated tendon injuries away from a joint (e.g. pure
lacerations of flexor/extensor tendons); it was concluded that primary tendon injuries of an
open wound nature, not directly localised to a joint, should not be included within the scope

of this COS.

2.1.3 Finalised scope of COS

For the purposes of this COS, hand fractures and joint injuries therefore include the
following:
e Phalangeal fracture(s)
e Metacarpal fracture(s)
e Carpal fracture(s) (scaphoid, lunate, triquetral, pisiform, trapezium, trapezoid,
capitate, hamate)
e Distal radius and/or distal ulna fracture
e Any injury with physical damage localised to a joint between the bones listed above,
including dislocation, subluxation, volar plate injury, avulsion injury, ligamentous

tears/sprains/ruptures and closed tendon ruptures/tears
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The scope includes the treatment of acute injuries and chronic problems such as malunion

and non-union.

In terms of the population, this COS is for adults. It is intended to cover all treatment
interventions pertaining to the management of hand fractures and joint injuries. It does not

cover prophylaxis or prevention.

Primary nerve injuries, burns and open tendinous injuries are excluded from the scope of
this COS. Complex hand injuries (e.g. mangled hand, amputations requiring replantation) are
outside the scope of the COS. However, a COS developed from this work could form part of

the range of outcomes selected for a clinical study on these types of complex hand injuries.

2.2 Incidence of hand fractures and joint injuries

2.2.1 Introduction

Hand fractures and joint injuries are common (O’Neill et al. 2001; van Onselen et al. 2003).
They are important to patients and due to various economic and health-care resource
consequences they impact on wider society (O’Neill et al. 2001; de Putter et al. 2012;

Watson et al. 2018).

Epidemiological studies of these injuries lack comprehensiveness in their coverage. They
generally report the data for either fractures of distal radius or of
carpus/metacarpus/phalanx in their given study population. They often involve small or non-
representative populations with arbitrary age restrictions (O’Neill et al. 2001; Thompson et
al. 2004; Court-Brown et al. 2014) or a combination of paediatric and adult patients (van

Onselen et al. 2003; Laugharne et al. 2013). Several lacked detailed breakdown of the
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injuries such as specific anatomical location (Feehan and Sheps 2006; Court-Brown et al.
2014; Karl et al. 2015) or calculation of incidences (Hove 1993; van Onselen et al. 2003;
Laugharne et al. 2013). All these factors reduce accuracy and meaningfulness of the reported
incidence of specific hand fractures. Therefore, a more detailed study on fractures pertaining
to this COS in an adult UK population would be of value and could help inform future

decisions on allocation of healthcare resources and research design.

2.2.2 Aim

To describe the incidence and anatomical distribution of all fractures of the finger rays,
carpus, and distal radius/ulna in adults (aged >18) presenting to a UK major trauma centre,
through analysis of all radiograph reports over a one-year period which stated the presence

of a fracture of these bones.

2.2.3 Methods

| identified all patients with fractures presenting to a large tertiary care UK major trauma
centre in an urban area (Nottingham University Hospitals NHS Trust) over 12 months, from
15t August 2016 and 315t July 2017. All reports from the picture archiving and communication
systems (PACS) for all radiographs taken of the hand or wrist during this period were
identified and reviewed This included patients referred for radiographs from primary care,

the emergency department, local minor injury units and fracture clinic.

Fractures were focused upon, as data collection to determine the incidence of ‘joint injuries’

is extremely challenging for a number of reasons. ‘Joint injuries’ is considered an umbrella
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term for a number of pathologies including dislocations and subluxations (with either soft
tissue injury or associated fractures), avulsion fractures and intra-articular fractures
(Freiberg, 2007). However, it can also include purely tendinous (e.g. mallet finger, acute
Boutonniere’s) and ligamentous (e.g. collateral ligament rupture) injuries. As a readily
accessible data source, PACS reports would be expected to reliably capture fractures
including joint injuries involving a fracture, but not other forms of joint injury (some of which
may not even present to hospital, such as a patient with a finger joint subluxation that

spontaneously reduced).

The recorded injuries were categorised into four groups to aid analysis:

e [solated fracture involving distal radius and/or ulna

e |[solated fracture involving phalanx/metacarpus

e |solated fracture involving carpus

e Multiple fractures (involving any combination of above bones)
Radiographs taken at the first point of patient contact are formally reported by either a
suitably trained radiographer or radiologist, attached to corresponding radiographs and
stored in the central PACS system. These reports were screened to identify those where
injury according to any of the groups listed above were reported. On occasions where no
report was available, the radiographs were reviewed directly by a reviewer and the
radiograph event (an occasion when plain x-ray investigation was undertaken) was

categorised as ‘fracture’ or ‘no fracture’ accordingly.

Data extracted from reports with eligible fractures included: specific bone(s) fractured; zone
of injury within the fractured bone(s) (i.e. distal, shaft, proximal); whether multiple fractures

were identified in a given injury event; laterality of injury.
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Demographic data including patient age at time of radiograph and sex were recorded.
Population estimates for calculation of incidences used the Office 