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Abstract

Wounds research for patient benefit: a 5-year programme
of research

Nicky Cullum,'* Hannah Buckley,? Jo Dumville, Jill Hall,2
Karen Lamb,3 Mary Madden,? Richard Morley,2 Susan O'Meara,?
Pedro Saramago Goncalves,* Marta Soares* and Nikki Stubbs3

1School of Nursing, Midwifery and Social Work, University of Manchester, Manchester, UK
2Department of Health Sciences, University of York, York, UK

3Leeds Community Healthcare NHS Trust, Leeds, UK

4Centre for Health Economics, University of York, York, UK

*Corresponding author nicky.cullum@manchester.ac.uk

Background: Complex wounds are those that heal by secondary intention and include lower-limb ulcers,
pressure ulcers and some surgical wounds. The care of people with complex wounds is costly, with care
mainly being delivered by community nurses. There is a lack of current, high-quality data regarding the
numbers and types of people affected, care received and outcomes achieved.

Objectives: To (1) assess how high-quality data about complex wounds can be captured effectively for
use in both service planning and research while ensuring integration with current clinical data collection
systems and minimal impact on staff time; (2) investigate whether or not a clinical register of people with
complex wounds could give valid estimates of treatment effects, thus reducing dependence on large-scale
randomised controlled trials (RCTs); (3) identify the most important research questions and outcomes for
people with complex wounds from the perspectives of patients, carers and health-care professionals;

(4) evaluate the potential contributions to decision-making of individual patient data meta-analysis and
mixed treatment comparison meta-analysis; and (5) complete and update systematic reviews in topic areas
of high priority.

Methods: To meet objectives 1 and 2 we conducted a prevalence survey and developed and piloted a
longitudinal disease register. A consultative, deliberative method and in-depth interviews were undertaken
to address objective 3. To address objectives 4 and 5 we conducted systematic reviews including mixed
treatment comparison meta-analysis.

Results: From the prevalence survey we estimated the point prevalence of all complex wounds to be

1.47 per 1000 people (95% confidence interval 1.38 to 1.56 per 1000 people). Pressure ulcers and venous
leg ulcers were the most common type of complex wound. A total of 195 people with a complex wound
were recruited to a complex wounds register pilot. We established the feasibility of correctly identifying,
extracting and transferring routine NHS data into the register; however, participant recruitment, data
collection and tracking individual wounds in people with multiple wounds were challenging. Most patients
and health professionals regarded healing of the wound as the primary treatment goal. Patients were
greatly troubled by the social consequences of having a complex wound. Complex wounds are frequently
a consequence of, and are themselves, a long-term condition but treatment is usually focused on healing
the wound. Consultative, deliberative research agenda setting on pressure ulcer prevention and treatment
with patients, carers and clinicians yielded 960 treatment uncertainties and a top 12 list of research
priorities. Of 167 RCTs of complex wound treatments in a systematic review of study quality, 41% did not
specify a primary outcome and the overall quality of the conduct and reporting of the research was poor.

© Queen'’s Printer and Controller of HMSO 2016. This work was produced by Cullum et al. under the terms of a commissioning contract issued by the Secretary of State for
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ABSTRACT

Mixed-treatment comparison meta-analysis in areas of high priority identified that matrix hydrocolloid
dressings had the highest probability (70%) of being the most effective dressing for diabetic foot ulcers,
whereas a hyaluronan fleece dressing had the highest probability (35%) of being the most effective
dressing for venous ulcers; however, the quality of this evidence was low and uncertainty is high.

Conclusions: Complex wounds are common and costly with a poor evidence base for many frequent
clinical decisions. There is little routine clinical data collection in community nursing. A prospective complex
wounds register has the potential to both assist clinical decision-making and provide important research
evidence but would be challenging to implement without investment in information technology in NHS
community services. Future work should focus on developing insights into typical wound healing
trajectories, identifying factors that are prognostic for healing and assessing the cost-effectiveness of
selected wound treatments.

Funding: The National Institute for Health Research Programme Grants for Applied Research programme.
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Plain English summary

Complex wounds are open wounds that heal from the base up and include leg ulcers, pressure ulcers
and foot ulcers. Such complex wounds often affect older people. Care for people with complex
wounds is typically delivered by community nurses, often in patients’ own homes. Complex wounds are
very costly for the NHS and have a big impact on patients and their families. In the UK no routine data are
collected about complex wound care so we know little about how common the different types of wounds
are, which treatments are commonly used and what happens to patients over time. Research on complex
wounds tends to be of poor quality and at the start of this work we did not know if existing research
reflected patient and carer priorities in terms of the questions they had about complex wounds. The overall
aim of the programme was to use research to optimise the quality of care and outcomes for people with,
or at risk of, complex wounds.

Key findings

® Approximately 1.5 people per 1000 have a complex wound; pressure ulcers and venous leg ulcers
are the most common types and patients are greatly troubled by the social consequences of
complex wounds.

® |t was not possible to implement a comprehensive, prospective complex wounds register, partly
because usable clinical data were not routinely collected in community nursing services in the UK.
If such a register could be implemented it could be useful in informing wound care services and help to
answer important research questions.
Most patients and health professionals regarded healing of the wound as the primary treatment goal.
We worked with patients, clinicians and carers to develop a top 12 list of research priorities for the
prevention and treatment of pressure ulcers.

® Research on which treatments are most effective at healing complex wounds was largely inadequate
and several strategies for improving the research were identified.
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Scientific summary

Background

Complex wounds are those that heal by secondary intention, that is, they are open wounds that heal
from the base upwards. Typically, complex wounds are a consequence of acute or long-term conditions
including diabetes, vascular disease and neurological conditions. The most common types of complex
wounds are ulcers of the lower limb and pressure ulcers. Community nurses deliver most of the care for
people with complex wounds and there is no routine clinical data collection. The cost of delivering care
for people with complex wounds has not been accurately estimated but will be high. Community
prescribing costs alone for wound dressings were £184M in 2012; however, staff time and hospitalisation
are the greatest cost elements. The high cost of wound care and large patient and family impact of
complex wounds are served by a weak evidence base and low-quality research. The overall aim of the
programme was to undertake research that would optimise the quality of care and outcomes for people
with, or at risk of, complex wounds.

The objectives for each workstream were as follows:

e workstream 1 — undertake a high-quality point prevalence survey and care audit of people with
complex wounds; pilot a prospective complex wounds register suitable for both health care and
research to assess how high-quality data about complex wounds can be captured effectively for use in
both service planning and research while ensuring integration with current clinical data collection
systems and minimal impact on staff time and investigate whether or not a clinical register of people
with complex wounds could give valid estimates of treatment effects, thus reducing dependence on
large-scale randomised controlled trials (RCTs).

® workstream 2 — explore people’s experiences of complex wound care; identify which outcomes matter
most to people with complex wounds, their carers and health-care professionals and compare these
with those reported in wounds research; derive a prioritised list of research questions in the area of
pressure ulcer prevention and treatment.

® workstream 3 — in collaboration with NHS colleagues, identify areas of high decision uncertainty and
summarise the best available evidence in those areas using appropriate systematic review methods;
evaluate the potential contributions of individual patient data meta-analysis and mixed treatment
comparison meta-analysis.

Workstream 1

Objectives
Our objectives were to undertake a high-quality point prevalence survey and care audit of complex
wounds and pilot a prospective complex wounds register suitable for both health care and research.

Methods

We undertook a systematic review of complex wounds prevalence studies and a point prevalence survey
and audit of people receiving care for a complex wound in Leeds. We designed and piloted a new
complex wounds register.
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Results

There were no previous high-quality prevalence surveys that focused on people with all kinds of complex
wounds and most previous studies were weak in terms of design and reporting. Our own prevalence
survey in Leeds estimated the point prevalence of all complex wounds to be 1.47 per 1000 people

[95% confidence interval (Cl) 1.38 to 1.56 per 1000 people]. The point prevalence of complex wounds in
former or current injecting drug users was 5.64 per 1000 people (95% Cl 3.97 to 7.99 per 1000 people).
Pressure ulcers and venous leg ulcers were the most common type of complex wound.

A total of 195 people with a complex wound were recruited to a complex wounds register pilot by the
Leeds Community Wound Prevention and Management Service and community nurses (a 26% consent
rate). We established the feasibility of correctly identifying, extracting and transferring routine NHS data
into the register; however, participant recruitment, data collection and tracking individual wounds in
people with multiple wounds were challenging. Staff feedback highlighted the need for further
developments to facilitate routine data collection along with consideration of new information technology
(IT) and devices. A possible method of electronic data collection, that is, smart pens, had severe limitations
as a data collection tool in the context of community wound management.

Conclusions

A complex wounds register that serves both clinical care and research would be valuable. Such a register
proved impossible to implement comprehensively. Challenges included an absence of existing electronic
data collection tools, lack of routine clinical data collection in the community nursing service, limited IT
infrastructure, a requirement for individual participant consent and the difficulty of accurately tracking
multiple wounds on the same patient.

Workstream 2

Objectives

Our objectives were to explore the experiences of people with complex wounds, their carers and health
professionals, identify which outcomes matter most to them, compare these with the outcomes reported
in wounds research and derive a prioritised list of research questions in the area of pressure ulcer
prevention and treatment.

Methods

We undertook semistructured interviews with people affected by complex wounds, carers and health
professionals regarding their experiences of complex wound care and desirable treatment outcomes; a
systematic review of the design and conduct of RCTs of complex wound treatments; and a consultative
and deliberative research agenda setting involving patients, carers and clinicians in the area of pressure
ulcer prevention and treatment.

Results

Most patients and health professionals viewed healing of the complex wound as the primary treatment
goal. Patients were greatly troubled by the socially inhibiting consequences of their complex wound, but
wound care services did not focus on the psychological or social impacts. The treatment model was geared
to healing, not 'living with" a long-term condition with potentially negative consequences. In total,

167 RCTs of complex wound treatments were analysed, of which 69 (41%) did not specify a primary
outcome; only 40 (24%) had complete healing as the primary outcome, 47 (28%) used a surrogate
measure of wound healing and 11 (7%) reported only outcomes unrelated to healing. A total of

960 treatment uncertainties were elicited and a top 12 list of research priorities was developed by patients,
carers and health professionals.
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Conclusions

There is a mismatch between the nature and quality of RCTs in complex wounds and the kind of research
evidence desired by patients, carers and clinicians. It was possible to work with patients, carers and health
professionals to identify and prioritise for research the uncertainties in pressure ulcer prevention and
treatment. Community nursing management of people with complex wounds may be improved by
adopting an approach aimed at helping patients live with a long-term condition.

Workstream 3

Objectives

Our objectives were to identify, in collaboration with NHS colleagues, areas of high decision uncertainty in
complex wound management and summarise the best available evidence in those areas and to evaluate
the potential contributions to decision-making of evidence synthesis using individual patient data and
mixed-treatment comparisons.

Methods

Stakeholder consultation was carried out to identify decision uncertainties; a scoping review of the
evidence for silver-containing wound dressings for treating venous leg ulcers was performed; Cochrane
methods of systematic review were applied to 11 complex wound topics; and mixed-treatment comparison
meta-analyses of dressings for diabetic foot ulcers and venous leg ulcers were carried out.

Results

Techniques involving facilitated face-to-face contact with health professionals performed best in generating
clinical uncertainties as topics for evidence synthesis. Research-based information regarding the relative
effectiveness of different wound dressings for different wound types had high priority. There was no
evidence that silver dressings were more effective than non-antimicrobial dressings for healing venous
ulcers; however, the limited availability of time-to-healing data in the existing trials hugely reduced the
potential value of meta-analysis using individual patient data. A series of Cochrane reviews in prioritised
topics identified several wound treatments that may be more effective than others in different wound types
but the quality of the evidence was low and much uncertainty remains. The matrix hydrocolloid dressing
was associated with the highest probability (70%) of being the best dressing for diabetic foot ulcers,
whereas a hyaluronan fleece dressing had the highest probability (35%) of being the best dressing for
venous ulcers; however, in both cases there was high uncertainty and the quality of the evidence was poor.

Conclusions

A range of approaches to evidence synthesis was applied to complex wound treatments across a broad
range of topics that had been prioritised by health-care professionals. This approach identified some
treatments associated with the highest probability of effectiveness.

Overall conclusions

We estimated a point prevalence of approximately 1.5 cases of complex wounds per 1000 population;
20% of these wounds were pressure ulcers, 28% were leg ulcers of various aetiologies and 14% were
foot ulcers. Most people with complex wounds were aged > 70 years and they often had other conditions,
incontinence and immobility. The planning and delivery of good-quality care for people with complex
wounds is hampered by an absence of good research evidence in terms of both basic epidemiological data
(e.g. prognostic information to facilitate realistic treatment goals and expectations) and evidence about
which treatments are effective and for whom. Most complex wounds are the manifestation of underlying
systemic disease; however, treatment is typically focused on trying to find the magic dressing that will heal
the wound. There is much scope for considering (and evaluating) more psychological approaches to
helping people live with their complex wound.
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Most patients with complex wounds are managed in the community by nurses (patients received an
average of two to three visits or consultations per week, each lasting nearly half an hour). Clinical practice,
as measured in the prevalence survey, generally compared well with current evidence-based guidelines;
areas for further implementation of best practice included hosiery and pentoxifylline for the treatment

of venous leg ulcers. There was little routine collection of clinical data in the community nursing service
and a lack of IT infrastructure. Current information systems are not geared towards supporting clinical
decisions, communicating between clinicians or collection of data for research. Although it is possible to
adapt and improve the collection of routine data to improve its suitability for clinical care and research,
comprehensive implementation of a complex wounds register is not currently possible.

Clinical decision-making and commissioning are themselves not served well by the evidence base in wound
care; our analysis of the quality of RCTs of complex wound treatments showed that 41% of trials did not
specify a primary outcome and most had a very short duration of follow-up and were at high risk of bias
(because of poor trial design and conduct) or the risk of bias was unclear (because of poor reporting).

The James Lind Alliance Pressure Ulcer Partnership (JLAPUP), involving extended consultation and
collaboration with patients, carers and clinicians, yielded a diverse top 12 list of research priorities about
pressure ulcer prevention and management. It was difficult to engage the population of people most
affected by pressure ulcers in this process (the frail elderly with comorbidities).

In undertaking mixed-treatment comparison meta-analysis to identify the dressings for venous leg ulcers
and diabetic foot ulcers that were most likely to be best for healing, we were struck by the importance of
incorporating an assessment of the quality of the evidence in the process. We developed and implemented
the iGRADE tool as a first attempt to do this. These evidence syntheses concluded that matrix hydrocolloid
dressings had the highest probability (70%) of being the most effective dressing for diabetic foot ulcers,
whereas a hyaluronan fleece dressing had the highest probability (35%) of being the most effective dressing
for venous ulcers; however, in both cases the quality of the evidence was low and uncertainty was high.

The JLAPUP prioritised a further 12 genuine uncertainties that can be taken forward by the research
community. These were, in reducing order of priority:

1. How effective is repositioning in the prevention of pressure ulcers?

2. How effective at preventing pressure ulcers is involving patients, family and lay carers in patient care?

3. Does the education of health and social care staff on prevention lead to a reduction in the incidence
of pressure ulcers and, if so, which are the most effective education programmes (at the organisational
and health/social care level)?

4. What is the relative effectiveness of the different types of pressure-relieving beds, mattresses, overlays,
heel protectors and cushions (including cushions for electric and self-propelling wheelchairs) in
preventing pressure ulcers?

5. What impact do different service models have on the incidence of pressure ulcers, including staffing
levels, continuity of care (an ongoing relationship with the same staff members) and the current
organisation of nursing care in hospitals?

6. What are the best service models (and are they sufficiently accessible) to ensure that patients with
pressure ulcers receive the best treatment outcomes (including whether or not getting people with
pressure ulcers and their carers more involved in their own pressure ulcer management improves ulcer
healing and, if so, the most effective models of engagement)?

7. For wheelchair users sitting on a pressure ulcer, how effective is bed rest in promoting pressure
ulcer healing?

8. How effective are wound dressings in the promotion of pressure ulcer healing?

9. Does regular turning of patients in bed promote healing of pressure ulcers?
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10. Does improving diet (eating) and hydration (drinking) promote pressure ulcer healing?
11. How effective are surgical operations to close pressure ulcers?
12. How effective are topical skincare products and skincare regimens at preventing pressure ulcers?

Other research areas emerging from this work include (in no particular order):

® The importance of prognostic research for common types of complex wound (pressure ulcers, leg

ulcers, foot ulcers, etc.). This research would begin with systematic reviews of the current evidence and
then move to targeted primary research including prognostic modelling. Such research would inform
patient and clinical expectations, shared decision-making and assessment of the cost-effectiveness of

treatments as well as the planning of new RCTs. Such data could be collected within a complex
wounds register that served both clinical practice and research although support for data collection
would have to be properly costed.

® Mixed treatment comparison meta-analysis, using individual patient data when available, of trials of

silver-containing dressings for venous ulcers to further explore if there is an incremental effect of silver

on wound outcomes.

® The relative cost-effectiveness of negative pressure wound therapy compared with usual care for the

treatment of foot wounds in people with diabetes.

® The relative cost-effectiveness of 0.5% chlorhexidine compared with povidone iodine in alcohol for
preoperative skin antisepsis in clean surgery.

® The cost-effectiveness of ibuprofen-containing dressings for reducing pain in people with painful
skin ulcers.
The cost-effectiveness of different dressings for healing after toenail surgery.
The cost-effectiveness of alternative postoperative strategies for managing pilonidal sinus.

Funding

Funding for this study was provided by the Programme Grants for Applied Research programme of the
National Institute for Health Research.
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Chapter 1 Introduction

Background

A wound is an interruption to skin integrity caused by physical trauma or disease. Everybody experiences
wounds and most wounds heal uneventfully; however, a significant minority of people have wounds that
are very slow to heal or which do not heal at all. These more complex wounds, which are mainly managed
by community nurses, were the focus of this programme of research.

The most common types of chronic wound are leg ulcers (mainly caused by venous and/or arterial disease),
pressure ulcers (caused by unrelieved pressure as a result of immobility) and diabetic foot ulcers (caused by
vascular and neurological complications of diabetes).! Less common chronic wounds include surgical
wounds that have broken down. The term ‘chronic wound’ implies a wound of long duration; however,
from a clinical perspective, it is often clear that a wound is complex and likely to be longstanding at a fairly
early stage. For this reason we have used the term ‘complex wound’ (rather than ‘chronic wound’)
throughout this programme of research. We define ‘complex wounds’ as wounds that have superficial,
partial or full-thickness skin loss and that are healing by secondary intention.

Wounds healing by secondary intention are those that are left open to granulate and heal from the bottom
up (as opposed to those whose edges are brought together and closed by sutures, glue or clips). Reliable
estimates of the prevalence and incidence of complex wounds are rare. When we began this research
programme it had been reported that up to 32% of hospital inpatients and 7% of community-based
patients in the UK have a pressure ulcer at any point in time;? that approximately 0.05% of people at any
time were thought to have open leg ulcers;® and that foot ulcers were thought to affect 2.0-3.0% of people
with diabetes per year.*> One of the aims of the work was to derive better local estimates of prevalence.

A motivating factor for our research was the relative lack of contemporary, high-quality data about how
many people are affected by complex wounds, the amount of NHS resource consumed in wound
management, the nature of the care that people receive and the outcomes achieved and how these
outcomes are experienced. Clearly such intelligence is crucial from a research perspective to both
determine the need for future research and prioritise research questions. Just as importantly, better-quality
intelligence is needed by the NHS so that access to the right services can be ensured, staff training needs
identified and addressed and the delivery of effective (and cost-effective) management implemented.
This basic information is also needed to populate cost-effectiveness modelling that is currently being
undertaken to establish the cost-effectiveness of treatments currently being used or for value of
information analyses to inform future research. For example, we had already encountered a requirement
for formal elicitation methods in the absence of published data on the costs, healing and complication
rates of severe pressure ulcers and the frequency with which specific treatments are used in the UK.5’

Most people with complex wounds are managed in the community by nurses along with referral to
specialist services such as tissue viability, various surgical specialties (e.g. vascular, plastics), dermatology
and podiatry as required. Because the care of people with complex wounds is community based and
delivered by nurses, there is little or no collection and analysis of routine clinical data, hence our collective
lack of basic intelligence. We do know that wound management is costly, although accurate cost data are
also hard to find. The NHS (England) expenditure on wound dressing prescribing increased by 21%
between 2004 and 2012 (Figure 1), with > 9 million wound dressing items prescribed in the community
(England) during 2012 at a cost of £184M.8 Importantly, however, the main cost drivers of complex
wounds are not the dressings themselves but staff time and hospitalisation costs. Added to these there are
clearly personal financial costs for patients and their families (because of an inability to work) as well as
non-financial impacts on quality of life. Data on the impact of complex wounds on patients were
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FIGURE 1 Prescription cost analysis for wound dressings, 2004-12.

beginning to accumulate in 2008 when we began this work. We had already shown that pressure ulcers
had a measurable (negative) impact on quality of life when people with pressure ulcers were compared
with others matched for age and comorbidities.® Research had also given some insights into the negative
impact on patients of leg''" and foot' ulceration.

The evidence base for complex wound care

It is surprising that, given the evidence for complex wounds being common and costly and having
important negative impacts on quality of life, the evidence base for underpinning prevention and
treatment decisions is very poor. In 2005, the National Institute for Health and Care Excellence (NICE)'™
published guidelines on the management of pressure ulcers in primary and secondary care. This guideline
contained 39 recommendations of which 38 were graded D (evidence extrapolated from observational
studies and formal consensus) and one was graded C (directly relevant evidence from observational studies
or evidence extrapolated from systematic reviews of observational studies)." The Scottish Intercollegiate
Guidelines Network (SIGN)' guideline of 2010 on chronic venous leg ulcer management contained

19 recommendations of which five were graded A, three were graded B, four were graded C and seven
were graded D." The NICE' guideline on foot care in type 2 diabetes included a section devoted to

foot ulcer management consisting of 11 recommendations of which three were graded B, one was
graded C and seven were graded D." The evidence to support high-quality clinical decision-making is
therefore weak.
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Our vision in designing a programme of research in complex wounds was to initiate a step change in
research, but a calculated one underpinned by good information. Motivated by a belief that most of the
existing research had been driven by the needs of the pharmaceutical industry and not patient or service
priorities and that the NHS intelligence on the nature, treatment and costs of complex wounds and
outcomes for people with complex wounds was poor, we set out to improve the collection and analysis of
routine data on complex wounds in community nursing practice. We wanted to accurately determine the
number of people with complex wounds in Leeds and the nature of their wounds, care and treatments.

A further aim was to gain a patient perspective on future research priorities including the nature of the
treatment outcomes that matter most to patients.

Local context

The sine qua non of research funded by the National Institute for Health Research (NIHR) is that it must be
relevant for (and when possible embedded in) the NHS." This programme of research grew out of a
longstanding research collaboration with the Leeds Tissue Viability Service (now the Leeds Community
Wound Prevention and Management Service). This collaboration has resulted in NIHR- and Medical
Research Council-funded wounds research and particularly randomised controlled trials (RCTs), with Leeds
always being one of the most successful recruiting centres.'®?" An implicit aim of this research programme
was therefore to capitalise on this track record and explore how it could be used to promote much wider
collection of data and research involvement of staff beyond those working in the specialist service. An
overarching principle was also to ensure that the research that we carry out is of value nationally as well as
locally. In several ways, Leeds provides an ideal research laboratory for wounds research: it has a large and
diverse population of approximately 751,000, 20% of its population live in some of the most deprived
areas of the country?? and there are urban, suburban and rural communities. The population of Leeds is
ethnically diverse with approximately 17% of residents from black and minority ethnic groups.?

Aims and objectives of the programme

This programme of research commenced in 2008 and had the overarching aim of optimising the quality of
care and outcomes for people with, or at risk of, complex wounds.

Our objectives were to:

1. assess how high-quality data about complex wounds can be captured effectively for use in both service
planning and research while ensuring integration with current clinical data collection systems and
minimal impact on staff time

2. investigate whether or not a clinical register of people with complex wounds could give valid estimates
of treatment effects, thus reducing dependence on large-scale RCTs

3. identify the most important research questions and outcomes for people with complex wounds from
the perspectives of patients, carers and health-care professionals

4. evaluate the potential contributions to decision-making of individual patient data (IPD) meta-analysis
and mixed-treatment comparison meta-analysis

5. complete and update Cochrane systematic reviews in topic areas of high priority.

These objectives were refined slightly over the 5-year programme of research in response to research
findings and local priorities.
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Structure of this report

Chapters 2—4 present the findings of the component workstreams and their substudies. These workstreams
are constructed around focused, coherent themes rather than particular methodologies and they vary in the
volume of work in each:

® Chapter 2 outlines the work that relates to objectives 1 and 2 and explores the extent to which it is
possible for the NHS to routinely collect high-quality data about people with complex wounds and use
these data for research and service delivery

® Chapter 3 explores service user and service provider perspectives on research in wound care and
examines them against the current ‘research evidence terrain’ (objective 3)

® Chapter 4 outlines the theme of work that ran throughout the research programme, aiming to provide
up-to-date summaries of research evidence in areas of uncertainty prioritised by the NHS (objectives 4
and 5).

Each of these chapters includes a brief introduction to the context of the workstream, relevant previous
literature, the methods used, the main findings and the key implications.

® Chapter 5 draws together the overall conclusions and outlines the particular contributions to
knowledge that this research has made.
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Chapter 2 Data capture and epidemiology
(workstream 1)

Abstract

Background

The specific objectives for this workstream were to undertake a high-quality point prevalence survey and
care audit of complex wounds and pilot a prospective complex wounds register suitable for both health
care and research.

Methods

We undertook a systematic review of complex wounds prevalence studies and a point prevalence survey
and audit of people receiving care for a complex wound in Leeds and designed and piloted a new complex
wounds register.

Results

There were no previous high-quality prevalence surveys focused on people with all types of complex
wound and most previous studies were weak in terms of design and reporting. Our own point prevalence
survey estimated a point prevalence of any complex wound of 1.47 per 1000 people [95% confidence
interval (ClI) 1.38 to 1.56 per 1000 people]. The point prevalence of complex wounds in injecting drug
users was 5.64 per 1000 people (95% Cl 3.97 to 7.99 per 1000 people). Pressure ulcers and venous leg
ulcers were the most common types of complex wound. A total of 195 people with a complex wound
were recruited to a complex wounds register pilot by the Leeds Tissue Viability Service and district nurses
(26% consent rate). We established the feasibility of correctly identifying and extracting routine NHS data
and transferring it into the register; however, comprehensive participant recruitment (which required
individual patient consent) and the tracking of individual wounds in people with multiple wounds were
challenging and analyses were limited by the lack of available data. Staff feedback highlighted the need
for further developments to facilitate routine data collection along with the need to consider a more
efficient recruitment process and new information technology (IT) and devices. Smart pens had severe
limitations as data collection tools in the context of community wound management.

Conclusions

A complex wounds register that serves both clinical care and research would be valuable. Such a register
proved impossible to implement comprehensively. Challenges included an absence of existing electronic
routine clinical data collection in the community nursing service, limited IT infrastructure, a requirement for
individual participant consent and the difficulty of accurately tracking multiple wounds in the same patient.

Background

Surprisingly little is known about the number, nature and care of people with complex wounds in the UK,
nor about outcomes. High-quality epidemiological data are vital in helping health-care providers understand
the extent of the condition, the characteristics of patients and how to best plan health-care services. When
we began this research programme no comprehensive survey of people with complex wounds in Leeds had
been undertaken and there was no reliable information regarding the number of people affected or the
nature of the care that they were receiving (including setting). Although our original objective was to
establish prospective data capture about people with complex wounds and their care and outcomes, it was
anticipated that a preliminary cross-sectional survey in advance of this would enable us to better plan for
prospective data collection and inform priorities across other workstreams.
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DATA CAPTURE AND EPIDEMIOLOGY (WORKSTREAM 1)

There are real advantages to prospective data collection. A live register of complex wounds would allow
monitoring of trends in treatments and outcomes, enable rapid identification of likely patient numbers
(and potential participants) for studies, aid research prioritisation and facilitate research implementation.
However, we regarded it as premature to commit large resources to the establishment of a complex
wounds register without first exploring if it would be feasible to establish and maintain one. A successful
register based in community nursing would need careful design to ensure that data collection was feasible
within typical work patterns and met both clinical and research needs. It was also important to assess the
resources required to ensure the sustainability of a wounds register.

Workstream 1 consisted of two parts (Figure 2). The first part focused on cross-sectional data collection
and the second part focused on prospective data collection.

Review of complex wound prevalence studies

Background

As part of developing our plans for a cross-sectional survey to estimate the prevalence of complex wounds
in a large UK city, we reviewed all cross-sectional studies that had estimated the prevalence of people with
complex wounds in community settings.

We were particularly interested in the measures taken in the prevalence studies to ensure the accuracy of
the numerator (the number of complex wounds) and the quality of the denominator (the population
identified as being at risk) as they are both crucial factors in estimating prevalence. Measures to help
ensure the accuracy of the numerator include the diagnostic criterion (or wound definition) used for the
inclusion of cases plus the validation process for identified cases and establishing underlying pathology
(to identify case subtypes). The quality of the denominator data is also extremely important in calculating
estimates of prevalence. Ideally, it should be a geographically defined population, preferably using
population statistics that are contemporaneous with the study itself.

Cross-sectional
data collection

Prospective
data collection

FIGURE 2 Overview of workstream 1.
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Objectives
This review was undertaken to answer the following questions:

i. What types of complex wound have been the focus of prevalence surveys?
ii. What diagnostic criteria have been used in complex wound surveys?
ii. What data items have been collected in prevalence surveys of complex wounds in
community settings?
iv. What methods have been used to collect and validate prevalence data (i.e. choice of denominator,
sampling strategies, case validation and validation of underlying pathology)?
v. What was the quality of the denominator data used in prevalence calculations?
vi. Has the ‘capture-recapture’ technique been used in any community prevalence studies in complex
wound care to estimate prevalence in hard-to-reach groups, for example injecting drug users?
vii. Have quality-of-life data been assessed in community prevalence studies in complex wound care?
viii. What are the current estimates of prevalence of complex wounds in community-dwelling persons?

Methods

A systematic review of the literature was undertaken. Cross-sectional studies were included if they
estimated the prevalence of people with complex wounds in community-dwelling populations or whole
geographical populations.

A cross-sectional study was defined as ‘a study that examines the relationship between diseases (or other
health-related characteristics) and other variables of interest as they exist in a defined population at one
particular time’.>*

We included studies of people with complex wounds such as leg ulcers, pressure ulcers and diabetic and
non-diabetic foot ulcers plus any other types of complex wounds not included in the above (e.g. surgical
wounds healing by secondary intention). Studies conducted solely in non-community settings and single
institutions such as hospitals and nursing homes were excluded.

Search strategy
Using OvidSP, an electronic search in MEDLINE (1950 to March Week 2 2009 and updated to
March Week 3 2012) was undertaken as follows:

exp Skin Ulcer/
exp Leg Ulcer/
exp Pressure Ulcer/
exp Foot Ulcer/
exp Diabetic Foot/
(skin ulcer$or foot ulcer$or diabetic foot or diabetic feet or leg ulcer$or varicose ulcer$or venous ulcer
$or stasis ulcer$or arterial ulcer$or neuropathic ulcer$).tw.
7. ((ischaemic or ischaemic) adj (wound$or ulcer$)).tw.
8. (bed sore$or pressure sore$or pressure ulcer$or decubitus ulcer$).tw.
9. (chronic adj (wound$or ulcer$)).tw.
10. or/1-9
11. exp Epidemiology/
12. exp Prevalence/
13. (prevalence or audit or survey).tw.
14. 11 or13o0r 12
15. 10 and 14

ok wnN =
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Relevant data items were identified a priori by one author (JH) and extracted from the included studies by
the same author. Extracted data items included:

country and setting

types of wounds and definitions

prevalence estimates

denominator information

sampling strategies

method of data collection

method of case validation and establishing aetiology
range of variables for which data were collected
quality-of-life data

use of the capture—recapture technique.

Quality assessment of included studies was conducted independently by two reviewers using a recently
published 22-item checklist.”> Agreement between reviewers was also assessed and a third reviewer
arbitrated final decisions when required.

A narrative report was written in answer to each of the review questions outlined.

Results of the search and description of the included studies

The electronic search produced 1834 references of which 76 were deemed potentially relevant; the full
papers were retrieved for these references. Based on assessment of the full papers, 48 individual studies
(in 56 published papers) were included in the review (Table 7).326%

The studies were predominantly conducted in Europe and industrialised countries (23 in the UK and
Ireland and 10 in Sweden) and were published between 1977 and 2009. Most were studies of the general
population and 13 were conducted in subgroups of the population, most frequently the elderly and
specific groups with conditions such as diabetes, rheumatoid arthritis or spinal injury.

Quality assessment

All included studies had a number of flaws (either minor or major) and instances of poor reporting. Overall,
the mean number of flaws and poorly reported items per study was 13.9, ranging from 7 to 20. Instances
of poor reporting accounted for the majority of these (mean 9.4, range 5-13). Studies had an average of
2.9 minor flaws (range 1-5) and 1.5 major flaws (range 0-3). The most frequently poorly reported and/or
flawed items included:

the role of funding organisations

conflict-of-interest declarations

sampling issues

assessment of sampling bias

whether or not sampling bias was addressed in the analysis

exclusion rates from analysis

reliability of the estimates

reporting of type of prevalence

precision of estimates and prevalence in the total sample (crude or adjusted).

ltems tending to have fewer instances of poor reporting and flaws included information about the funding

of the study, aims of the studies, study design, sampling method, response rate, the source for measuring
prevalence and issues around definitions of outcomes.
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Agreement between reviewers for each study was variable. The average agreement for studies (based on
the 22 items in the checklist) was 14.9 (67.7 %) but agreement ranged between 9 and 22. Iltems that tended
to have higher levels of agreement between reviewers related to funding, conflicts of interest, ethics,
sampling frame, assessment of sampling bias and whether or not it was addressed in analysis, reliability of
estimates and precision of estimates. Items that tended to have lower levels of agreement between
reviewers included the aims of the studies, study design, sampling methods, source to measure prevalence,
aspects of definitions of prevalence, measurement of prevalence and reporting of type of prevalence.

Types of complex wounds

Few studies (n = 7)?¢ attempted to measure the prevalence of all wounds or all complex wounds; most
focused on people with leg ulcers (n = 15)*3¢>2 or leg and foot ulcers (n = 10).>*% However, it was not
always possible to determine from reports of leg ulcer studies if people with ulcers confined to the foot
were excluded. A total of 16 studies investigated either (people with) foot ulcers (diabetic foot ulcers
n=6,%7° non-diabetic foot ulcers n =27""2) or pressure ulcers (n=8).7>#°

Diagnostic criteria

Twenty-one out of 48 studies (46%) reported a diagnostic criterion or definition for the type of wound
eligible for inclusion (Table 2). Definitions varied but tended to include a general description of the wound,
its location, its duration and the underlying pathology. General descriptions that were used included ulcer,
wound, chronic ulcer or wound, open wound or sore, defect in the dermis, break in the skin, full-thickness
skin break or defect, localised area of necrosis, destruction of skin and deeper soft tissues, and reference
to ulcer staging (e.g. Wagner stages for foot ulcers®').

The anatomical location of leg ulcers was most commonly referred to as ‘below the knee’ or ‘lower leg’.
Foot ulcers were referred to as ‘below ankle’ or ‘below malleoli’ and pressure ulcers as in an ‘area of
bony prominence’. The presence of the wound for ‘> 6 weeks' was the most commonly used diagnostic
criterion relating to duration, although presence for ‘>4 weeks' and ‘> 14 days’ were also used. The
underlying pathology was rarely defined but included altered blood flow, immobile individuals and the
result of pressure, shear or friction.

Data items

The level of detail provided about the data items collected in the included studies varied but in the main
was brief (this may be explained in part by journal specifications on word limits). For example, it was widely
reported that ‘demographic’ data were collected but no further details were provided in many cases.

The data items collected are shown in Table 3. The ‘core’ or most frequently collected data items were
patient demographics and medical history (including comorbidities), current wound assessment

(including vascular assessment) and details of prevention strategies/equipment. There was more variation
in the collection of other data items depending on the wound type being studied. For example, studies
examining pressure ulcers were more likely to collect information on continence, whereas studies assessing
ulcers in people with diabetes and rheumatoid arthritis were more likely to report laboratory tests such as
creatinine, glucose and rheumatoid arthritis serology.

Methods used to collect and validate prevalence data

Sampling strategies

Most studies were surveys of health-care professionals who were asked to complete a questionnaire for
each patient they encountered with an eligible wound. Of those employing a sampling strategy, a random
sample was identified from the population of interest, whether that was patients with a particular condition
(e.g. diabetes®®), health-care professionals’' or the wider public/population (e.g. from census data®).
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TABLE 2 Complex wound definitions

All complex wounds/all
wounds

Leg ulcer

Leg and foot ulcer

Diabetic foot ulcer

Non-diabetic foot ulcer

Pressure ulcer

Chronic wounds: leg, foot and pressure ulcers and other wounds that had not healed during
the previous 6 weeks.”” Leg ulcer: ulcers between the knee and malleoli.”’ Foot ulcer: ulcers
below the malleoli®’

Chronic ulceration of the leg defined as a defect in the dermis at a site below the knee,
persistent for > 1 month*'

Chronic leg ulcer: an ulcer below the knee that had been open for > 6 weeks*

Chronic leg ulcer: an ulcer distal to the knee that does not heal within 6 weeks*

Leg ulcer: an open wound on the leg that had not healed within the last 4 weeks’

Leg ulcer: an open sore anywhere below the knee*®

Leg ulcer: an open wound on the leg*

Leg ulcers are situated on the lower legs or feet and are usually caused by altered blood flow??
Open sore below the knee anywhere on the leg or foot that takes > 6 weeks to heal*

An open sore on the skin of the lower leg, ankle region or the dorsum of the foot, excluding
only those clearly caused by pressure necrosis of the heel or bony high points, to neoplasia or
severe arterial disease with digital ischaemia*

Leg ulcer: chronic ulcers below the knee. Foot ulcer: ulcers below the ankle that do not involve
higher structures®’

Chronic ulceration: an open wound below the knee (including foot ulcers) that did not heal or
was supposed to heal within a 6-week period after onset of ulceration®

Leg ulcer: any wound below the knee (including the foot) that did not heal within a 6-week
period after onset of ulceration, regardless of the cause of the ulcer®'

Leg ulcer: any break in the skin on the lower leg (below the knee) or on the foot, that had been
present for > 6 weeks. Healed leg ulcer: a wound that had been resurfaced with epithelium and
looked pink, dry and smooth®'

Lower limb ulceration: an open wound below the knee including both foot ulcers and leg
ulcers. Pressure ulcers were excluded®

Foot ulcer: a full-thickness skin break to at least Wagner stage 1, occurring distal to the
malleoli®

Foot ulcer: according to Wagner classification and associated pathogens®®
Foot ulcer: according to Wagner scale, stages 1 and 2%
Ulcer: an open wound on the foot below the ankle”!

Foot ulcer: a full-thickness skin defect occurring in isolation on or below the midline of the
malleoli and requiring > 14 days to heal”

Pressure ulcer: any lesion caused by unrelieved pressure resulting in damage to underlying
tissue, usually found over bony prominences’

NIHR Journals Library www. journalslibrary.nihr.ac.uk



DOI: 10.3310/pgfar04130

PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 13

TABLE 3 Data items collected in prevalence studies of complex wounds

Demographics

Medical history and comorbidities

Vascular assessment
Neurological assessment

Previous ulcers

Current ulcer(s)

Use of prevention strategies/equipment
Laboratory tests

Mobility/disability

Continence

Workforce

Quality of life
Social situation/support
Footwear

Patient concordance

Age, sex, ethnicity, geographical location, height, weight, body mass index

Especially vascular history and surgery, smoking status, neurological disorders
(stroke, multiple sclerosis, spinal cord injury), rheumatoid arthritis, kidney failure,
diabetes, hepatic cirrhosis, nutrition disorders (cachexia, obesity) and cancer

Pulses, Doppler, ABPI, presence of oedema, varicose veins and skin condition
Vibration and temperature perception, reflexes

If yes, date of previous ulcer, number of episodes, site, type, treatment method,
time to heal

Assessment: recurrent or primary ulcer, number, location (drawing or list of
anatomical locations), duration, size/measurement, aetiology, wound bed
characteristics, exudate, odour, pain, surrounding skin, cellulitis, haemorrhage,
staging/grading, self-treatment, suspicion or presence of infection, wound
swabbing, MRSA status, systemic infection, lymphangitis, osteomyelitis

Measurement by photographs or drawings

Staging/grading: Wagner scale®' (foot ulcers), Torrance® and NPUAP®
(pressure ulcer), Shea classification®

Risk score: Waterlow® and Norton et al.® (pressure ulcer), Braden scale,”
Maelor score®

Treatment: cleansing agent used, dressing used, desired dressings but
unavailable, use of compression, use of skincare preparation

Setting and frequency of treatment, time taken to travel and treat
Use of miscellaneous items/services, additional procedures

Inpatient days attributable to the wound/whether wound was main reason for
admission or delayed discharge (acute care settings)

Referrals: specialist nurse, general practitioner, vascular surgeon, dermatologist,
diabetologist, other

Compression stockings, seat cushion, mattress, repositioning, inspection
Urea, creatinine, glucose, rheumatoid arthritis serology

Paralysis, use of artificial limbs, callipers and wheelchairs

Faecal and urinary incontinence

Source of referral, care provider details (profession and grade), level of education
and training (Doppler, compression bandages, wound care, prevention of
recurrence, wound care course)

Nottingham Health Profile, SF-36
Employment status, living alone, marital status
Shoe fitting, orthotic use

Reasons for non-concordance

ABPI, ankle—brachial pressure index; MRSA, meticillin-resistant Staphylococcus aureus; NPUAP, National Pressure Ulcer
Advisory Panel; SF-36, Short Form questionnaire-36 items.

© Queen'’s Printer and Controller of HMSO 2016. This work was produced by Cullum et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science

Park, Southampton SO16 7NS, UK.

21



Method of data collection

The method of data collection was not reported in 21 of the studies. When information was provided, the
most widely used method was paper-based questionnaires (including postal questionnaires; n = 16). Other
methods of data collection included interviews (including telephone interviews with patients), electronic or
web-based online questionnaires and questionnaires for which the method was unspecified.

Case validation

Fifteen studies®?6:36.37:41.42.4553,55,57.58.60-62.72-74 | ndertook some method of case validation for positive reports
of ulcers. The majority of these undertook clinical examination of either all people identified as having

a wound or a random sample or convenience sample (e.g. those in hospital but not those in the
community). One study cross-referenced self-reported wounds with community nursing services.** One
study attempted to identify false negatives, conducting a clinical examination of a random sample of
patients not reported as having a wound.*’

Validation of underlying pathology in cases
The majority of studies did not describe or report validation of the underlying wound pathology.
Six studies®¥40=6596371 accepted the differential diagnosis reported by the care provider.

Eight studies®37414248346062 reported that the ankle—brachial pressure index (ABPI) had been measured
to determine whether or not there was any ischaemia. Venous competence was assessed in fewer
studies: vein status was assessed using ultrasound in one study;*' venous refilling was assessed by
photoplethysmography in two studies;*”#" and popliteal reflux was assessed in a single study using
Rheo Dopplex Il and duplex scanning.?

Denominator data

Over half of the studies (n=27) used a defined geographical population (or representative sample of
that population) for the denominator,326-283132:36-44.48-51,53,5456-6373.74 The choice of denominator for the
remainder of the studies included the total current caseload?®3%6469757882 of health-care professionals

or the provider organisation, the sample surveyed (not clear if these were representative samples of
geographical populations)*>473362656870 and respondents to the survey.””® Of the studies that used a
defined geographical population, just over half (n = 15) reported that the source of the information was
census data or some type of official national statistics. The source of information was not stated in the
other 12 studies that used a geographical population. Fifteen of the 27 studies that used a geographical
population also gave an indication of how contemporary the denominator was in relation to the date
that the study was undertaken (they ranged from the same year to up to 6 years preceding the study).
Twelve studies did not provide any information on the contemporaneous nature of the denominator.

Capture-recapture technique

The technique of capture-recapture was employed in one of the included studies, although not for a
'hard-to-reach’ group.>® Walker et al.*° conducted a population-based, cross-sectional study in New
Zealand in 1998 in which people with leg ulcers were identified by both health-care professionals and
self-notification. The team used both traditional and capture—recapture methods to estimate the
cumulative incidence and prevalence of leg ulcers. Their results indicated that actual leg ulcer prevalence
was six to eight times higher than that observed in the traditional method, although in this study the
prevalence estimate derived from traditional reporting methods was much lower than expected

(even taking account of differences in methods, etc.).

Quality-of-life data

Two studies®®®® compared quality of life data from individuals with leg ulcers with data from matched
control subjects.
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Jull et al.>? (a publication describing the Walker et al.>' 2002 study population) compared Short Form
questionnaire-36 items (SF-36) scores of people with leg ulcers with those of a control group randomly
selected from the electoral roll using a stratified sampling process and population norms. Cases reported
significantly lower mean SF-36 scores than the control group (and the population norms), with an impact
similar to that of conditions such as diabetes and arthritis (as reported in the Medical Outcomes Study®).

Using cases from their 2004 study of the prevalence of leg ulceration in a south-west London population,?
Moffatt et al.® matched these cases with control subjects from six general practice age/sex registers within
the same catchment area. The authors reported that cases had a significantly worse quality of life status
than control subjects for all domains on the Nottingham Health Profile.

Current estimates of the prevalence of complex wounds

Estimates of the prevalence of all chronic/complex wounds for individual studies are provided in Table 4
(in which cases are people not wounds). Prevalence estimates varied by wound type. Table 5 reports the
range of prevalence estimates for people affected by each wound type.

Tables 6-9 summarise the point prevalence estimates from studies in the following wound categories:

leg ulcers, leg and foot ulcers, diabetic foot ulcers and pressure ulcers. Data were taken directly from
published studies with no pooling or weighting. Cases are people rather than wounds.

TABLE 4 Prevalence estimates for all chronic/complex wounds®

Study Prevalence of chronic (complex) wounds (%)
Rodrigues 2006% 1.40
Gupta 2004 0.45
Lindholm 1999”7 0.24

a Excludes studies that included acute wounds.?#?%3'32

TABLE 5 Range of estimates of prevalence by wound category

Prevalence estimate (%)

Wound category Minimum Maximum
All complex wounds 0.24 1.4

Leg ulcers 0.039 0.48

Leg and foot ulcers 0.1 12.8
Diabetic foot ulcers 1.3 5.9
Non-diabetic foot ulcers 0.02 3.39
Pressure ulcers 0.056 23
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DATA CAPTURE AND EPIDEMIOLOGY (WORKSTREAM 1)

TABLE 6 Prevalence estimates for leg ulcers

Study Prevalence estimate (%)
Marklund 2000% 8.40°
Johnson 1995% 0.48
Forssgren 2008* 0.24
Lees 1992 0.19
Cornwall 1986" 0.18
Callam 1985%® 0.15
Pina 2005% 0.14
Clarke-Moloney 2006%* 0.13
O’Brien 2000% 0.12
Baker 1991,% 1994% 0.11
Clarke-Moloney 2008 0.1
Franks 1997% 0.10
Freak 1995 0.11
Moffatt 2004° 0.05
Walker 2002,%°" Jull 2004* 0.04

a Includes healed ulcers.

TABLE 7 Prevalence estimates for leg and foot ulcers

Study Prevalence estimate (%)
Wong 2005% 12.8
Nelzén 1996° 2.00°
Andersson 1993% 1.02
Dale 1983 0.80
Nelzén 1996 0.63
Andersson 1984* 0.32
Nelzén 1991,% 1994% 0.31
Oien 2000 0.19
Harrison 2001,% Lorimer 20038 0.18
Ebbeskog 1996°° 0.12
Lindholm 1992%° 0.12

a Includes healed ulcers.

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/pgfar04130 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 13

TABLE 8 Prevalence estimates for diabetic foot ulcers

Al-Mahroos 2007% 5.9
Kumar 1994° 5.3
Reid 2006% 4.7
Tseng 2003"° 2.9
De Sonnaville 1997% 1.8
Abbott 2005 1.3

TABLE 9 Prevalence estimates for pressure ulcers

Raghaven 20037 23.2
Pieper 1999% 8.1
Meehan 19997 6.8
Bergquist 19997 6.0
Inman 1998" 4.9
Hallett 19967 4.4
Torrance 1999% 3.0
Barbenel 19777 0.09
Barbenel 19807 0.09
Vowden 2009* 0.07
McDermott-Scales 2009%® 0.056
Srinisvasah 2007 0.05
Lindholm 19997 0.04

Discussion

The existing literature on complex wound prevalence had three main shortcomings. First, there were very
few estimates of the prevalence of complex wounds per se, with studies tending to focus on the prevalence
of specific types of wounds. More than half of the studies identified (25/48) surveyed people for leg or leg
and foot ulcers in isolation; three studies surveyed people with any ‘chronic’ wound (definitions varied);

and a further four surveyed people with any kind of wound, including acute wounds. There was no
estimate of the impact or demand on services (such as community nursing) of caring for people with any
kind of complex wound and surveys focusing on particular wound subgroups are usually reliant on accurate
differential diagnosis (few studies had evidence of this). A survey that includes people with any chronic or
complex wound is more forgiving in terms of diagnostic accuracy (people may be misclassified as to type of
wound but are less likely to be misclassified as to whether or not they have a complex wound).

Second, no study had estimated the prevalence of complex wounds in hard-to-reach groups, for example
injecting drug users (although one study?® had included them there was no specific denominator for this
subgroup). By contrast, our research programme was, in part, borne out of a strong local perception that
chronic skin ulceration in injecting drug users was a growing and difficult issue. This review of previous
studies underlined the fact that no data on the prevalence or incidence of skin ulcers in injecting drug
users existed.
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Third, the pre-existing literature was characterised by huge variability in study design and wound
definitions plus common deficiencies in the design and reporting of studies. These issues were likely to
affect the validity of the prevalence estimates and make interpretation of the findings extremely difficult.

Complex wounds prevalence survey

Background

High-quality data on complex wounds are important in helping health-care providers plan sufficient and
adequate services for the people affected by this condition. This prevalence survey looking at people with
complex wounds in Leeds was motivated by a need to (1) estimate the numbers of people with a complex
wound in Leeds and the characteristics of the people affected, their wounds and their care and (2) inform
plans for a prospective register of people with complex wounds. It was essential that the survey and the
register overcame common deficiencies of design covered in the previous section of this report, including
focusing on poorly specified subgroups of people with complex wounds™*®" and wide variations and/or
lack of clarity regarding wound definitions.?"#*72 Our aim was to ensure that this survey overcame some of
the weaknesses in the existing literature.

Objectives
The overall aim of this research was to investigate the number, nature and care of complex wounds in the
geographical population of the city of Leeds, UK.

The specific objectives were to:

® estimate the overall point prevalence of complex wounds in Leeds

estimate the point prevalence of different wound types, namely diabetic foot ulcer, non-diabetic foot
ulcer, venous leg ulcer, arterial leg ulcer, arterial/venous leg ulcer, pressure ulcer, dehisced surgical
wound, pilonidal sinus, pilonidal abscess, traumatic wound, other surgical wound, fungating
carcinoma, burn and any other types of complex wound identified

estimate the point prevalence of complex wounds in intravenous drug users

determine the characteristics of people with complex wounds

describe who manages the care of people with complex wounds

describe current wound management received by people for different types of complex wound.

Methods

Study design

A multiservice, cross-sectional survey was undertaken to identify the number, nature and care of complex
wounds across the city. The survey was conducted in the following areas: community and primary care
services, mental health services, acute services and independent care providers such as nursing homes
and hospices.

Study population
The study population consisted of residents of the city of Leeds (population 751,487%).

Inclusion criterion

People were included in the survey if they had at least one complex wound identified during the data
collection period (28 February 2011 to 13 March 2011). A complex wound was defined as one that
involves superficial, partial or full-thickness skin loss and is healing by secondary intention.
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Identification of health-care providers
All those managing the care of complex wounds within the city of Leeds were identified. The services included:

community and primary care services (Leeds Community Healthcare NHS Trust and Leeds Primary Care
Trust), which covered the tissue viability service, district nursing, practice nurses, children’s nursing
services, podiatry, intermediate care team, intermediate care ward, community rehabilitation ward, no
fixed abode team and nursing services provided in prisons

mental health and learning disability services (Leeds Partnerships NHS Foundation Trust); this included a
range of community-based and inpatient services)

acute services (Leeds Teaching Hospitals NHS Trust), which included inpatient and outpatient wards
and departments

independent organisations including nursing homes, hospices and private hospitals.

A data co-ordinator post was established and appointed to at the beginning of the research programme,
hosted within the Leeds Community Healthcare NHS Trust. Preparations with health-care providers in
Leeds began up to 12 months in advance to optimise participation by establishing an esprit de corps and
collaborative relationships. The data co-ordinator identified and engaged with health-care providers

and professionals in the months leading up to the survey to introduce, explain and encourage their
participation. Educational sessions were provided for health-care professionals prior to the survey to
familiarise them with the data capture form and survey procedures. The sessions linked into existing events
such as professional or team meetings and scheduled NHS training events within the city. The survey was
also publicised and promoted in articles included in city-wide NHS newsletters and bulletins. In the days
immediately prior to data collection all care providers were contacted by either e-mail or telephone to
remind them about the survey. Finally, project team members were available during the 2-week survey
to answer queries and provide further information on how to complete the data capture form.

Data capture form

After deliberation and consultation it became obvious that, because of the working arrangements of
community nurses, we required a paper-based survey (see Appendix 1) accompanied by guidance notes
regarding completion. It was also apparent that individual patient consent would be a huge barrier to the
collection of a comprehensive data set. Having taken advice from the National Information Governance
Board, we designed a data capture form that collected anonymised information about patients and their
wounds from their care providers. The questionnaire was designed to be completed by the health
professional away from the bedside and included the kinds of data that are routinely collected for the
purposes of clinical care.

Patient data items collected by the survey included demographics, relevant comorbidities, the number and
type of current wounds and current wound treatments; we also recorded wound duration at the time of
the survey. Information about individual wound dressings was summarised into different categories.

We also collected data about the care provided including the profession of the person completing the
form (e.g. nurse, podiatrist), his or her grade and the type of service provider for whom he or she worked.

Definitions
A complex wound was defined as one with superficial, partial or full-thickness skin loss and that was
healing by secondary intention.

Types of complex wound were categorised according to the following definitions (these were included in
the guidance notes for completion):

Foot ulcer in person with diabetes — any open wound present on the foot below the level of the ankle
in a person with diabetes.

Foot ulcer in person without diabetes — any open wound present on the foot below the level of the
ankle in a person without diabetes.”’
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Leg ulcer — an area of discontinuity of epidermis and dermis on the lower leg, persisting for > 4 weeks.>

May be caused by venous disease or arterial disease alone or a combination of both.

Venous leg ulcer — occurs when deep and/or superficial leg veins become incompetent due to
damaged valves or blockages, such as deep-vein thrombosis, leading to increased pressure in the
leg veins.>*

Arterial leg ulcer — a failure of, or reduction in, the nutritional blood supply to an area of skin, most
commonly because of atherosclerosis.>

Arterial/venous leg ulcer — an ulcer caused by a combination of venous and arterial disease.
Pressure ulcer — localised injury to the skin and/or underlying tissue usually over a bony prominence as
a result of pressure or pressure in combination with shear. A number of contributing or confounding
factors are also associated with pressure ulcers; the significance of these factors is yet to

be elucidated.®

Dehisced surgical wound — a surgically closed wound (e.g. sutured) that has broken open because of,
for example, infection or poor healing.

Pilonidal sinus — a sinus tract that commonly contains hairs. It occurs under the skin between the
buttocks (the natal cleft), a short distance from the anus.

Abscess — collection of pus formed just under the skin. Symptoms include swelling, redness, pain and
warmth over the affected area.

Traumatic wound — a traumatic wound is a contused wound characterised by torn and irregular edges,

the presence of devitalised tissue fragments and the presence of foreign matter (gravel, etc.).
Other surgical wound — any other wound following surgical intervention that is healing by
secondary intention.

Fungating carcinoma — a malodorous, exuding, necrotic skin lesion, the term ‘fungating’ referring to a
malignant process. Lesions that have a predominantly proliferative growth pattern may develop into a
nodular “fungus’ or ‘cauliflower’-shaped lesion.
Burn — damage to the skin, and sometimes to underlying tissues, caused by contact of the skin with a
hot substance.

Other — a complex wound that does not fit into any of the above categories.

Data collection

A pilot study of the data capture form was undertaken with care providers from a range of care settings
and professions and amendments were made in the light of feedback received (a substantial amendment
was submitted to and approved by Northern and Yorkshire Research Ethics Committee).

Data collection for the survey took place over 2 weeks from 28 February to 13 March 2011. Care providers

were asked to complete a data capture form for every patient with a complex wound on their caseload
using information from routinely collected data sources, for example case notes or electronic data sources.
They were requested to complete the form away from the ‘patient bedside’ and no wounds were
inspected for the purposes of the survey. Multiple forms for the same person were avoided by care
providers completing only one form per patient during the survey period; if care was shared between
services then one care provider was nominated to complete the form.

Reports of previous studies of this kind have discussed low response rates for completion of survey data
capture forms in some care settings, for example nursing homes.?’*° To minimise this we adopted a
number of strategies. The data co-ordinator (based in the NHS) identified and engaged with health-care
professionals in the months leading up to the survey to explain the survey and encourage their
participation. Educational sessions were provided for health-care professionals prior to the survey to
familiarise them with the data capture form. Finally, project team members were available during the
2-week survey to answer queries and provide further information on how to complete the data capture
form. The project team did not access case notes or have any form of contact with or undertake
observation of patients.
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Data handling and storage

At the end of the data collection period completed data capture forms were returned to the University of
York. Completed forms were scanned by York Trials Unit and the information was stored in a database.
Once scanned, the paper forms were locked in a filing cabinet within a locked room with only the
immediate research team having access. The database was stored on a password-protected computer,
again with access for the immediate research team only.

Analysis

As no hypotheses were formulated, the data were analysed descriptively. The overall point prevalence of
complex wounds was estimated using the Leeds population from the 2011 census as the denominator,?
along with prevalence estimates for each type of complex wound. The point prevalence of complex
wounds in intravenous drug users was estimated using the total population of intravenous drug users in
Leeds as the denominator (n =5500) (Leeds Drug Service Team, personal communication, 2010). All point
prevalence estimates were produced using a binomial proportion and are presented alongside 95% Wilson
score Cls.

The following questions to ask of the data were generated through consultation with patients, clinicians
and NHS managers in Leeds:

1. What are the characteristics of people with complex wounds?

2. What are the characteristics of those managing the treatment of individuals with complex wounds?

3. What is the nature of the wound management currently provided for people with different types of
complex wound?

Ethics

The study was reviewed and approved by the Department of Health Sciences Research Governance
Committee, the University of York and the Northern and Yorkshire Research Ethics Committee (reference
10/H0903/41). Research and development departments of the following organisations approved the
research (with permissions co-ordinated by the West Yorkshire Comprehensive Local Research Network):

NHS Leeds (reference P/0063)

Leeds Teaching Hospitals NHS Trust [reference NU10/9532 (43641/\WY)]
Leeds Partnerships Foundation Trust

45 nursing homes in Leeds

two hospices: St Gemma'’s and Wheatfield's

non-NHS hospitals: the Nuffield Hospital and two Spire hospitals
National Offender Management Service, Yorkshire region

Her Majesty’s Prison (HMP) Leeds and HMP Wealstun.

Copies of all approvals (and amendments) are available on request.
Results

Leeds population estimates
Table 10 presents population estimates for Leeds based on 2011 census data,? overall, by sex and by
10-year age category. Over half of the population was aged < 40 years.

Sample

In total, 1103 forms were returned, each reporting information on an individual with at least one complex
wound. Surveys were returned (including records of nil returns) from all services anticipated, reassuring us
that adequate data capture had been achieved.
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Population of Leeds?

Total population of Leeds 751,485
Male 367,935
Female 383,550
Age (years)
0-9 88,425
10-19 93,002
20-29 131,734
30-39 103,477
40-49 102,727
50-59 82,344
60-69 70,398
70-79 48,464
80-89 25,932
>90 4982

Point prevalence

Information was returned for 1103 individuals and the total population of Leeds using the 2011 census
estimate?® was 751,485. Hence, the point prevalence of complex wounds in Leeds was estimated as
1.47 per 1000 population (95% Cl 1.38 to 1.56 per 1000 population).

Point prevalence by patient characteristics

The prevalence of complex wounds in females was 1.63 per 1000 (95% CI 1.51 to 1.77 per 1000),
whereas that in males was 1.28 per 1000 (95% CI 1.17 to 1.40 per 1000). The prevalence of complex
wounds increased with age, being most prevalent in the > 90 years category, with an estimated

22.88 individuals per 1000 having a complex wound (95% CI 19.08 to 27.42 per 1000). The largest
number of individuals with a complex wound who were captured by the survey fell into the 80-89 years
age group (312/1103, 28.3%).

Point prevalence by wound type

Point prevalence estimates by wound type are presented in Table 77 based on the number of individuals
with at least one wound of the relevant type. Pressure ulcers were the most frequent wound type, with a
point prevalence of 0.31 per 1000 (95% Cl 0.28 to 0.36 per 1000). Venous leg ulcers had a point
prevalence of 0.29 per 1000 (95% Cl 0.25 to 0.33 per 1000). Fungating carcinomas and burns were the
least common wound types captured within the survey.

Pressure ulcers were the most prevalent complex wound in women, with a point prevalence of 0.39 per
1000 (95% Cl 0.33 to 0.46 per 1000); in men they were the second most prevalent wound type, with a
point prevalence of 0.23 per 1000 (95% Cl 0.19 to 0.29 per 1000). Venous ulcers were the most frequent
wound type in men, with a point prevalence of 0.25 per 1000 (95% CI 0.20 to 0.30 per 1000). Burns and
pilonidal sinuses were the least common wounds in females (both with an estimated point prevalence of
0.02 per 1000, 95% CI 0.01 to 0.04 per 1000 and 0.01 to 0.03 per 1000, respectively) and fungating
carcinomas were the least common wound type for males (point prevalence 0.01 per 1000, 95% Cl 0.01
to 0.02 per 1000). Further details can be found in Appendix 2.
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TABLE 11 Prevalence by wound type

Abscess 33 0.04 0.03 t0 0.06
Burn 15 0.02 0.01 to0 0.03
Fungating carcinoma 14 0.02 0.01 t0 0.03
Other 82 0.11 0.09t0 0.14
Pilonidal sinus 25 0.03 0.02 to 0.05
Pressure ulcer 236 0.31 0.28 to 0.36
Traumatic wound 81 0.11 0.09t00.13
Foot ulcers 166 0.22 0.19 t0 0.26
Diabetic foot ulcer 95 0.13 0.10t0 0.15
Non-diabetic foot ulcer 71 0.09 0.07 t0 0.12
Leg ulcers 335° 0.44 0.40 to 0.49
Arterial/venous leg ulcer 79 0.1 0.081t00.13
Arterial leg ulcer 38 0.05 0.04 to 0.07
Venous leg ulcer 218 0.29 0.251t0 0.33
Surgical wounds 156 0.21 0.18 to 0.24
Dehisced surgical wound 51 0.07 0.05 to 0.09
Other surgical wound 105 0.14 0.121t0 0.17
Wound type unknown 25
Total 1168

a Individuals with at least one leg ulcer of any type.
b Wound types not mutually exclusive.

Diabetic foot ulcers were around twice as common in men (0.17 per 1000, 95% Cl 0.13 to 0.22 per 1000)
than women (0.08 per 1000, 95% CI 0.05 to 0.11 per 1000). Traumatic wounds were around twice as
common in women (0.15 per 1000, 95% Cl 0.11 to 0.19 per 1000) than men (0.07 per 1000, 95% ClI
0.05 to 0.10 per 1000). Pilonidal sinuses were more than twice as frequent in men (0.05 per 1000,

95% Cl 0.03 to 0.08 per 1000) as in women (0.02 per 1000, 95% Cl 0.01 to 0.03 per 1000).

Point prevalence in intravenous drug users

Of the 1103 individuals with a complex wound, 31 were current (or previous) intravenous drug users.
The point prevalence of complex wounds among past or current intravenous drug users was estimated at
5.64 per 1000 (95% Cl 3.97 to 7.99 per 1000). Drug use status was unknown for 116 individuals and
missing for 30 individuals, accounting for 13.2% of the sample population.

The most prevalent wound type in people with a history of intravenous drug use was venous leg ulcer,
with a point prevalence of 4.73 per 1000 (95% Cl 3.23 to 6.92 per 1000). We used current local
estimates of the number of intravenous drug users in Leeds for the denominator (n =5500; Leeds Drug
Service, personal communication, 2010).
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Characteristics of individuals with complex wounds

The characteristics of individuals within the sample are presented in Table 12. There was a slightly higher
proportion of females than males (56.8% vs. 42.7%) and most people were white British (91.8%). The
youngest person with a complex wound was aged < 1 year and the oldest was aged 108 years. The mean
age was 70.06 years [standard deviation (SD) 19.41 years] and the median age was 76 years. Over 60% of
people with complex wounds were aged > 70 years.

TABLE 12 Characteristics of people with complex wounds (n=1103)

Sex
Female 627 56.8
Male 471 427
Missing 5 0.5

Ethnicity
White British 1013 91.8
White Irish 23 2.1
White other 14 1.3
Black Caribbean 11 1.0
Asian Indian 10 0.9
Asian Pakistani 6 0.5
Chinese 5 0.5
Asian other 4 0.4
Other 4 0.4
Black African 2 0.2
Asian Bangladeshi 2 0.2
White and black Caribbean 2 0.2
White and Asian 2 0.2
Other mixed background 1 0.1
Black other 1 0.1
Missing 3 0.3

Age (years)
0-9 3 0.3
10-19 20 1.8
20-29 30 2.7
30-39 50 4.5
40-49 61 55
50-59 99 9.0
60-69 137 12.4
70-79 256 23.2
80-89 312 28.3
90-99 110 10.0
>100 4 0.4
Missing 21 1.9
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When each wound type was considered separately, those with arterial/venous leg ulcers had the highest
mean age at just below 80 years, whereas those with pilonidal sinuses were the youngest (mean age just
over 37 years) (see Appendix 2).

Wounds

Specific information was recorded on the questionnaire concerning 1416 wounds. The total number of
complex wounds reported in the sample population was 1479 (based on 1085 individuals), with data
missing for 18 individuals. Assuming (a conservative) one wound for each of these individuals, the sample
population was estimated to have a total of 1497 wounds.

Each person had a mean number of 1.36 (SD 0.99) complex wounds per person. The data were positively
skewed and the median number of complex wounds per person was one, despite the range being
between one and 20 (75.1% of the sample population had only one complex wound). Males had, on
average, more complex wounds per person [mean 1.40 (SD 0.94)] than females [mean 1.30 (SD 0.69)].

Duration of wound was recorded for 1374 of the 1416 wounds (97.0%) in the sample. The mean
duration in the sample was 67.5 weeks (SD 187.1 weeks). The median was much shorter (4 months),
indicating a positive skew (most wounds within the sample had a smaller than average duration).

The most common underlying cause of the complex wound (based on professional opinion) was
pressure/friction/sheer, which was recorded as a reason for 406 wounds (28.7%).

Comorbidities

Table 13 shows the frequencies of prespecified comorbidities. Cardiovascular disease (CVD) was the most
common comorbidity (44.8%) and stroke was the least common (8.3%). The numbers of comorbidities per
person are presented in Table 14. Most people captured by the survey had one comorbidity (330/1103,
29.9%); 313 people (28.4%) had two comorbidities.

TABLE 13 Proportions of people with prespecified comorbidities (n=1103)

CVD 494 44.8
Arthritis 298 27.0
Diabetes 231 20.9
Peripheral vascular disease 216 19.6
Cancer 130 11.8
Airways 123 11.2
Orthopaedic 106 9.6
Neurological 100 9.1
Stroke 92 8.3
Total 17907

a Many people had multiple comorbidities.

© Queen'’s Printer and Controller of HMSO 2016. This work was produced by Cullum et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

33



Numbers of prespecified comorbidities per patient (n=1103)

0° 214 194
1 330 29.9
2 313 28.4
3 167 15.1
4 63 57
5 15 1.4
6 1 0.1
Total 1103 100

One of the limitations of the survey was that it was not possible to distinguish between a person with no
comorbidities and a person with missing comorbidity data as both are classed as having no comorbidities.
This could have skewed the mean number of comorbidities towards zero, causing underestimation.
Because of this, the mean number of comorbidities is presented twice, once for all individuals and once
for individuals with at least one comorbidity. The mean number of comorbidities per person taking into
account all individuals in the survey was 1.62 (SD 1.21) and the median number was two comorbidities.
The mean number of comorbidities for individuals with at least one comorbidity was 2.01 (SD 1.00).

Diabetic foot ulcers were found to be associated with the highest average number of reported
comorbidities at 2.49 (SD 1.03), whereas individuals with pilonidal sinuses had the lowest average number
of comorbidities (0.32, SD 0.75).

Other health issues
Table 15 shows summary statistics relating to ‘other’ health issues such as incontinence and mobility.

Urinary incontinence was reported for nearly one-quarter of the sample (23%) and faecal incontinence
for approximately 12%, with 9.3% (103/1103) of the overall sample having both urinary and faecal
incontinence. Urinary incontinence was most frequently found in people with at least one pressure ulcer
(48.3%, 114/236), as was faecal incontinence (33.9%, 80/236).

The majority of people had not experienced recent weight change (73.4%) and were not currently taking
antibiotics (77%). In total, 41.0% walked with difficulty and 39.4% walked freely. Diabetic foot ulcers
were most commonly associated with difficulty with walking, with 58.9% (56/95) of individuals with at
least one wound of this type reported to have a problem. Non-diabetic foot ulcers, arterial leg ulcers and
traumatic wounds were also frequently associated with walking difficulties (53.5%, 52.6% and 51.9%,
respectively). Immobility was most frequently associated with pressure ulcers, with 48.3% (114/236) of
individuals with at least one pressure ulcer reported as being immobile. This is more than twice the
frequency of immobility as in those with non-diabetic foot ulcers (23.9%, 17/71).

NIHR Journals Library



DOI: 10.3310/pgfar04130 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 13

TABLE 15 Other concurrent health issues (n=1103)

Continence®

No incontinence 760 68.9
Urinary incontinence 254 23.0
Faecal incontinence 133 121
Missing 60 54

Nutritional status

No recent weight change 810 73.4
Recent weight loss 198 18.0
Recent weight gain 55 5.0
Missing 40 3.6
Mobility
Patient walks with difficulty 452 41.0
Patient walks freely 435 39.4
Patient is immobile 200 18.1
Missing 16 1.5

Currently on antibiotics

No 849 77.0
Yes 168 15.2
Don't know 61 5.5
Missing 25 2.3

a Note that the total number of people in the continence section is > 1103 as some had both urinary and
faecal incontinence.

Wound management

Health professionals providing care

Table 16 indicates both the professional background and the grade (Agenda for Change band) of those
completing the questionnaires. Health professionals caring for people with complex wounds were mainly
qualified nurses (accounting for around 66% of the individuals captured by the survey), with 5.9% being
podiatrists. The nurses providing care and completing the survey questionnaires were mainly district nurses
(reporting on 36.3% of people with complex wounds) followed by practice nurses (25.1%) and specialist
nurses (4.7%). Just over 85% (247/289) of the ‘other’ category were also nurses. Thus, 88% of people
with complex wounds were receiving nursing care from (and were reported into the survey by) a nurse.
The majority (74.4%) were seen by band 5 and band 6 staff (46.1% and 28.4%, respectively).

Wound consultations

Services providing wound care are presented in Table 17. Individuals were mainly cared for by community
NHS services (801/1103, 72.6%). Acute NHS services cared for 9.5% of individuals with complex wounds,
and nursing homes and hospices provided services for 7.3% and 0.8% of individuals, respectively.
Approximately one-quarter of patients were seen within more than one health-care setting.
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TABLE 16 Care providers (n=1103)

Care provider Frequency, n %
Job title
District nurse 400 36.3
Other 289 26.2
Practice nurse 277 25.1
Podiatrist 65 5.9
Specialist nurse 52 47
Missing 20 1.8
Band
3 27 54
5 508 46.1
6 313 28.4
7 77 7.0
8a 9 0.8
Other 110 10.0
Missing 59 53
TABLE 17 Services providing care (n=1103)
Service Frequency, n %
Community NHS 801 72.6
Acute NHS 105 9.5
Nursing home 80 7.3
Missing 25 2.3
Hospice 9 0.8
Other 83 7.5
General practice 67 6.1
Prison 8 0.7
Residential home 2 0.2
CIC bed 1 0.1
ICT bed 1 0.1
Inpatient 1 0.1
Out-of-hospital care 1 0.1
Private hospital (outpatient) 1 0.1
Not specified 1 0.1
Total 1103 100.0

CIC, community intermediate care; ICT, intermediate care team.
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The frequency of wound consultations per week was recorded for 1066 individuals and ranged between

1 and 14. The mean number of consultations per patient per week was 3.15 (SD 2.15) (median of two per
week). The duration of the most recent consultation was recorded for 1083 individuals (98.2%) and the
mean duration was 28 minutes (SD 43.6 minutes). If it is assumed that the maximum recorded consultation
of 20 hours was a recording error, the mean duration was just below 27 minutes (SD 25.2 minutes).

Treatment objectives

The most frequent wound treatment objective was protection (66.5% of 1416 wounds). Encouraging
granulation was the second most frequent objective (49.3%), whereas reducing ‘overgranulation’ was the
least common treatment objective.

Wound dressings

A primary dressing was reported in 1326 (93.6%) of the 1416 wounds. The five most frequently reported
primary dressings were non- and low-adherence wound contact dressings (26.3%), foam (15.9%),
iodine-containing low-adherence wound contact dressings (12.4%), spun hydrocolloid/hydrofibre (8.4%)
and soft polymers (7.7%). Collagen dressings, hyaluronic acid, silicone sheets or gels, silver-containing
silicone sheets or gels and acrylic dressings were not reported as being used as the primary dressing for
any wound. A secondary dressing was reported for 678 (47.9%) of the 1416 wounds. The five most
frequently reported secondary dressings were non- and low-adherence wound contact (37.9%), foam
(30.5%), soft polymer (12.4%), vapour permeable/film (4.3%) and odour absorbent/charcoal (3.1%).

The three most frequently reported dressings for each wound type are presented in Tables 18 and 19 for
primary and secondary dressings, respectively.

A cavity wound dressing (either silver or non-silver containing) was used as the primary dressing for
35 wounds and was used most frequently in relation to ‘other’ surgical wounds and pilonidal sinuses.

Bandaging and hosiery

For all wound types, a non-compression bandage plus wadding was the most frequently reported
bandaging (16.5%). Approximately one-quarter of the 455 leg ulcers in the sample was treated using a
non-compression bandage (Table 20) and multilayer compression was used for just over one-fifth of these
wounds (22.6%).

Hosiery was rarely used in wound treatment (53/1416 wounds, 3.7%). When used as a treatment, hosiery
was most frequently used for venous leg ulcers (33/298, 11.1%) but was also used in the treatment of
some traumatic wounds, diabetic and non-diabetic foot ulcers, ‘other’ wounds, burns and arterial/venous
leg ulcers.

There were 218 individuals in the sample population with at least one venous leg ulcer. Of these,

176 (80.7%) were receiving at least one form of compression therapy, most frequently (34.4% of those
with a venous leg ulcer) multilayer compression (Table 21). Compression bandaging was used more
frequently than compression hosiery.

Equipment and footwear

Table 22 summarises all forms of equipment used. Equipment was mainly pressure-relieving equipment for
people with, or at risk of, pressure ulceration. The static, air-filled mattress overlay (Repose®, Frontier
Medical Group, Blackwood, South Wales, UK) was the most frequently reported pressure-relieving
mattress, used by 15.7% of the sample population. In addition, 8% of patients had a wheelchair and a
few used crutches (0.8%). Of the 236 individuals with at least one pressure ulcer, 173 (73.3%) were using
a pressure-relieving mattress, most commonly an alternating-pressure mattress replacement (41.6%). A
minority of people were using more than two types of mattress (5.2% of 173 patients).
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TABLE 19 Secondary dressings by wound type (top three most frequently used dressings)

Wounds
with a

secondary
dressing,
n (%)

Pressure 118 (41.1)
ulcer

Venous leg 106 (35.6)
ulcer

Other 58 (48.7)
surgical
wounds

Diabetic 73 (65.2)
foot ulcer

Other 39 (38.6)
wounds

Traumatic 36 (41.4)
wound

Arterial/ 72 (64.3)
venous leg
ulcer

Non-diabetic 33 (40.2)
foot ulcer®

Dehisced 35 (67.3)
surgical
wounds

Arterial leg 25 (55.6)
ulcer

Abscess 26 (72.2)
Pilonidal 16 (61.5)
sinus

Burn 10 (62.5)

Fungating 5(35.7)
carcinoma®

lodine
NLA NLA
wound Soft Vapour Odour wound
contact, Foam, polymer, permeable/film, absorbent/charcoal, contact,
n (%) n (%) n (%) n (%) n (%) n (%)

15(12.7) 60(50.8) 17 (14.4)

67 (62.3) 12(11.3)

24 (41.4) 15(25.9)

23(31.5) 37(50.7)

15(38.5) 11282 7(17.9)

13(36.1) 7(19.4) 12 (33.3)

42 (58.3) 12(16.7)

14 (42.4) 10(30.3)

8(22.9) 14 (40.00 6(17.1)

13(52.00 8(32.0) 2 (8.0

6(23.1) 6 (23.1)

4 (25.0) -4 (25.0)

6 (60.0) 3(30.0) 1(10.0)
2 (40.0)

6(23.1)
6 (37.5)

NLA, non- and low adherence.
a Tied for second most frequent dressing type.
b Tied for third most frequent dressing type.

Note

Shaded boxes indicate dressing not in the top three for that wound type.

TABLE 20 Bandaging for leg ulcers (n=455)

Type of bandaging Frequency, n %
Non-compression bandage plus wadding 116 25.5
Multilayer compression 103 22.6
Three-layer reduced compression 67 14.7
Short stretch compression 50 1.0
Two-layer compression 36 7.9
Dressing retention bandage 8 1.8
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TABLE 21 Venous leg ulcers: compression therapy (n=218)

Type of compression therapy

Frequency, n

Multilayer compression 75 34.4
Three-layer reduced compression 38 17.4
Short stretch 33 15.1
Two-layer compression 16 7.3
Class 2 hosiery over the counter 7 3.2
40 mmHg made to measure 6 2.8
40 mmHg over the counter 5 2.3
Class 1 hosiery over the counter 5 2.3
Class 2 hosiery made to measure 4 1.8
Class 3 hosiery made to measure 2 0.9
Class 3 hosiery over the counter 0 0
Total 191° 87.6
a Different types may have been used together, hence the total is > 176.
TABLE 22 Equipment used (n=1103)

Equipment Frequency, n %
Pressure-relieving mattresses

Static, air-filled mattress overlay 173 15.7

(Repose®, Frontier Medical Group)

Alternating-pressure mattress replacement 99 9.0

High-specification foam mattress replacement 85 7.7

Foam mattress overlay 13 1.2

Alternating-pressure mattress overlay 10 0.9
Wheelchair 91 8.3
Other equipment 72 6.5
Crutches 9 0.8

Use of orthotics is detailed in Table 23. Prescribed footwear was reported for 12.6% of people. Heel

pressure relief, footwear adaptations and insoles were reported much less frequently (2.7%, 2.5% and
0.9%, respectively). Of the 95 individuals with at least one diabetic foot ulcer, 62 (65.3%) were using an
orthotic device, whereas only 23 out of 71 (32.4%) people with a non-diabetic foot ulcer were using one.

Medication and other treatments

Topical steroids were being used in the care of 7.2% of people with complex wounds. In total, 19% of
patients were taking analgesics and 13.8% were taking antibiotics related to wound infection. Only one

patient (who had a venous leg ulcer) was taking pentoxifylline.

In terms of other treatments, a small number of people were reported to be having physiotherapy

(4.3%, 47/1103), occupational therapy (2.8%, 31/1103) or hyperbaric oxygen therapy (0.3%, 3/1103).

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/pgfar04130 PROGRAMME GRANTS FOR APPLIED RESEARCH 2016 VOL. 4 NO. 13

TABLE 23 Footwear used (n=1416)

Prescribed footwear 179 12.6
Other types of footwear (not specified) 46 3.2
Heel pressure relief, e.g. Repose® Heel Trough (Frontier Medical Group), 38 2.7
PRAFO® boot (Anatomical Concepts, Inc, Clydebank, UK)

Footwear adaptation 36 2.5
Insoles 13 0.9

Pressure ulcer categorisation
Nearly 95% of all pressure ulcers (272/287) had been given a European Pressure Ulcer Advisory Panel
(EPUAP) severity classification (or had been classed as unstageable),® in line with NICE guidelines.'

Discussion

We designed and implemented a survey protocol that included an explicit definition of a complex wound
and different types of complex wound. Our review of previous prevalence studies highlighted that most
estimates were usually based on either self-report by sampling the general population (or subpopulation,
e.g. limited by age) or the case loads of health-care providers. Although case load-based surveys will
always underestimate the prevalence because they do not capture people who self-treat, we chose this
approach as it was most likely to be practical, less expensive and satisfy the information needs of the NHS.
We aimed to be as comprehensive as possible in surveying all kinds of health-care provider and our survey
included hospitals, hospices, care homes and prisons.

The prevalence survey gave us up-to-date epidemiological data regarding the number and nature of
people with complex wounds in a large UK city (Leeds). These findings are likely to be applicable to other
places with a similar demographic profile. Although pressure ulcers, leg ulcers, foot ulcers and surgical
wounds were the most common complex wounds, a wide variety of less common complex wounds
accounted for one in five of the people identified. This suggests that a more complete understanding of
the extent of complex wounds and their impact on society is best achieved by approaching complex
wounds as a whole, particularly as people with complex wounds draw on the same services, irrespective of
the underlying cause.

To our knowledge, this survey is the first to estimate the prevalence of complex wounds among injecting
drug users. The prevalence of complex wounds was higher among injecting drug users than among the
general population and these wounds were most commonly venous leg ulcers. Injecting drug users can be
a difficult population to access and thus our prevalence estimate might be an underestimate, although
linking with services such as the No Fixed Abode team in Leeds likely improved our access to patients who
may otherwise have been missed. Use of techniques such as capture-recapture may have further
enhanced our estimates. Although most people with complex wounds were aged > 65 years, those with
pilonidal sinuses, complex surgical wounds, burns and abscesses were younger. Wound care services may
need to be geared towards a primarily elderly population but need the flexibility to deal effectively with the
potentially differing needs of a smaller but younger population. Most wound care in the city is undertaken
by nurses (in a variety of roles) within community NHS services; the remainder of patients are managed by
a wide variety of professions. Fewer than 10% of patients are cared for in acute NHS services and 8% in
nursing homes.
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Comparisons with other epidemiological studies

Overall, our estimate of the point prevalence of complex wounds is lower than relevant recent estimates
(range 2-3.55 per 1000 population). Our lower estimate probably reflects our case definition (several
previous studies have included uncomplicated surgical and other acute wounds or differed in other
ways?3'32) Qur definition of a complex wound was intended to capture those wounds for whom healing
is frequently protracted, for which there are usually comorbidities and for which NHS intervention is often
frequent and prolonged.

Our point prevalence estimates for specific wound types were similar to those in previous studies. For
example, a leg ulcer point prevalence of 0.44 per 1000 is within the range 0.39-4.8 per 1000 reported by
others.***® However, our pressure ulcer point prevalence estimate (0.31 per 1000) was lower than previous
estimates from studies using a geographically defined population. Previous estimates of pressure ulcer
prevalence have ranged from 0.4 to 230 per 1000 depending on the baseline risk in the survey population;
for example, rates in spinal injury patients are particularly high.?”73747° Qur low estimate is probably at least
partly due to the high priority placed on pressure ulcer prevention at local and national levels and early
implementation of local improvement tools in Leeds, leading to improvements in care.?® There were also
differences in study design, methods and reporting behaviour.

Quality of care

Venous leg ulcers

We were able to compare the management of venous leg ulcers in Leeds with elements of the Royal
College of Nursing® and SIGN®** guidelines, specifically screening for arterial disease using Doppler-aided
ABPI; use of compression therapy; use of low-adherence/low-cost dressings; and prescription of
pentoxifylline. Overall, adherence to guideline recommendations was generally good. Nearly 70% of
people recorded as having at least one venous leg ulcer had an ABPI assessment recorded in their notes
(60% for people with at least one leg ulcer of any type). In total, 80% of people with a venous ulcer were
receiving some form of compression; 56% of primary dressings and 67% of secondary dressings were
non-/low-adherence wound contact dressings. The percentage of people recorded as having an ABPI
assessment may be an underestimate if, for instance, patients’ notes were not available when the survey
form was completed or the ABPI assessment was carried out by a specialist team (such as a vascular
secondary care team) and the recommended treatment was carried out by another care provider who
completed the survey form (with the ABPI assessment not necessarily recorded in the notes if carried out
by another provider).

Figures for the use of compression therapy and ABPI assessment in patients with venous leg ulcers are very
similar to those reported in previous studies in the UK and Ireland. In Bradford, Vowden and Vowden**
reported that a Doppler assessment had been performed in 66% of people with leg ulcers and 75% of
people with venous leg ulcers received some sort of compression therapy. A survey of leg ulcer
management in Ireland estimated that 75% of limbs with a venous leg ulcer had an ABPI recorded, 50%
were receiving high levels of compression therapy and a further 15% were receiving lower levels of
compression therapy.*

Royal College of Nursing guidelines®* recommend that simple low-adherent, low-cost dressings that are
acceptable to the patient are used in the management of venous leg ulcers. Similarly, SIGN guidelines®
also recommend the use of simple non-adherent dressings and, in addition, do not recommend the
routine use of either honey or silver dressings in the management of venous leg ulcers. The high use of
non-/low-adherence wound contact dressings in the management of venous leg ulcers in our survey is
particularly encouraging. In contrast, the studies by Vowden and Vowden®* and Clarke-Moloney et al.*
both reported that the most frequently used dressings for venous leg ulcers were antimicrobial products
(Vowden and Vowden** reported that 41% of primary dressings were antimicrobials and in the Irish
survey* silver-impregnated dressings were the most commonly used dressings). In our survey, antimicrobial
dressings were used relatively rarely for venous ulcer management (52/276 cases, 19%) when a primary
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dressing was reported. Reducing the use of antimicrobial dressings has been a priority in Leeds Community
Healthcare NHS Trust, with intensive efforts made to bring about change, and this strategy appears to
have been successful.

Scottish Intercollegiate Guidelines Network guidelines®® recommend the use of pentoxifylline in the
management of venous leg ulcers; however, we identified only one person who was reported to be receiving
pentoxifylline. However, there has been no particular effort to promote the prescribing of pentoxifylline

for people with venous leg ulcers in Leeds (or elsewhere as far as we are aware). In December 2012 NHS
Leeds recategorised pentoxifylline as suitable for prescribing for people with hard-to-heal leg ulcers in
primary care. The findings from our survey will provide a useful benchmark from which to monitor the use
of pentoxifylline in the management of venous leg ulcers in Leeds.

Pressure ulcers

We were able to assess adherence to NICE guidelines' in the management of pressure ulcers in a number
of areas: ulcer categorisation, risk assessment, availability and suitability of pressure-relieving equipment
and use of suitable wound dressings. Overall, adherence to guidelines was good but some areas for
improvement were identified.

According to NICE guidelines, people with existing pressure ulcers should receive ongoing assessment,
although there is little evidence to support any particular method of assessment. The Braden risk
assessment tool® is recommended for all Leeds NHS providers. Other care providers such as nursing homes
do not necessarily use the Braden risk assessment tool, for example some use the Waterlow score.?® The
survey captured information about those people who had a Braden risk assessment reported in their notes
in the last month. In people with at least one pressure ulcer, 57.2% (135/236) were reported as having
had a Braden risk assessment completed in the last month, 30.5% (72/236) had not and 12.3% (29/236)
of the data were missing. This percentage of those reported as having had a Braden risk assessment may
potentially be an underestimate if, for example, a risk assessment had been completed but not monthly or
patients’ notes were not available when the survey form was completed.

National Institute for Health and Care Excellence guidelines recommend that all pressure ulcers are
categorised according to EPUAP recommendations. We identified that 94.8% (272/287) of pressure ulcers
had been either categorised or classed as unstageable. It is encouraging that most pressure ulcers are
assigned a category from which clinicians can assess improvement or deterioration of the ulcer.

National Institute for Health and Care Excellence guidelines also recommend that patients with pressure
ulcers should have access to appropriate pressure-relieving support surfaces and strategies. In total, 77%
of people were reported as being in receipt of one of the listed pieces of pressure-relieving equipment
(high-specification foam replacement, static air-filled mattress overlay, foam overlay, alternating pressure
overlay, alternating pressure mattress replacement). It was not possible to estimate the proportion of
people who had declined pressure-relieving equipment and so the proportion of people having access to
pressure relief could be >77%.

Based on professional consensus (as opposed to research evidence), NICE clinical guidelines recommend
the creation of an optimum wound healing environment using modern dressings, for example
hydrocolloids, hydrogels, hydrofibres, foams, films, alginates and soft silicones. The dressings identified in
this survey in the management of pressure ulcers were largely concordant with NICE guidelines (foam and
soft polymer were the most frequently reported dressings for both primary and secondary dressings).
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Review of registers

Background

Before developing and piloting our own complex wounds register in Leeds we aimed to learn as much as
we could from current and previous chronic disease registers, including how these were defined, how they
were operationalised and how data were collected and used. To obtain relevant literature we conducted a
systematic review of chronic disease registers (see Appendix 3 for the review protocol). Prior to the review
we were not aware of any UK registries of chronic wound care but wanted to confirm that this was the
case. We also felt that information from registries of other chronic diseases might provide valuable insights.

Aims and objectives
The aim was to identify, appraise and summarise reports of chronic disease registries.

Specific aims were to:

identify chronic diseases (and countries) for which a register had been utilised

identify the methods of data collection used

summarise the uses of register data

describe how the register (and data collection related to it) integrates with other data collection systems
in the organisation

5. examine the configuration of registries across multiple specialty teams or across health-care interfaces,
for example primary and secondary care.

AN =

Methods
Systematic search

Inclusion criteria

Any paper reporting a chronic disease register was included. A chronic disease was defined as a
long-lasting or recurrent condition. Registries relating to surgical procedures were excluded. A medical
register was defined as a database that met the six characteristics that define a medical database register:*’

mergeable data: data from many users and patients can be aggregated

standardised data set: same variables collected for all patients

rules for data collection: protocol-driven data collection

observations associated over time: follow-up data for individual patients linked

knowledge about patient outcomes: complete ascertainment of end points of patients in the register
inclusion principle: the clinical characteristic or diagnosis on which the register is focused and which all
registrants share.

Ok wnN =

Search methods
A MEDLINE search was undertaken using OvidSP and the following search strategy:

exp Chronic Disease/ (182,090)

2(chronic adj (iliness$or disease$)).tw. (25,675)
10r2(199,178)

exp Registries/ (35,210)

(registr$or register$1).tw. (77,603)

4 or 5(92,049)

6 and 3 (1409)

NouhswWwN =

This searching was supplemented by less formal internet searching via the search engine Google
(Google Inc., Mountain View, CA, USA). Similar terms to those used in the MEDLINE search were used.
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Screening process

Screening stage 1
All study titles and abstract (when available) were reviewed. Full papers were obtained when the title
and/or abstract suggested that the paper reported:

(@) a review of medical registers
(b) a study in which a medical data register relating to a chronic condition was discussed or explicitly used
as a source of data.

The selection process was carried out by two reviewers. Any disagreement was taken to a third,
senior reviewer.

Screening stage 2

Full articles were then screened against the criteria of Drolet and Johnson®” and classified as medical data
registers or not. When a paper provided very limited information, that is, a register was mentioned only
briefly as a source of data without sufficient information to make an inclusion decision, we followed the
methods of Drolet and Johnson® and searched for further information on MEDLINE and the internet. We
had also planned to contact authors if necessary. When no further useful information could be obtained
the study was excluded with regard to further data extraction. Again, all phases were conducted by

two reviewers.

Results

The MEDLINE search produced > 1400 references and after initial screening 30 potential papers of interest
were identified. Based on the available abstracts it was evident that the publications were likely to be of
limited value in addressing the aims of the review. Two-thirds of the papers were reports of analyses across
a wide variety of conditions using data from a register and were not about the register itself.

The internet search also produced a substantial number of ‘hits’, most of which were of limited relevance
because they did not relate to registries about chronic diseases.

However, two significant publications were identified (in addition to that by Drolet and Johnson®’) and full
reports were obtained.%®%

Both the Newton and Garner®® and Raftery et al.*® papers were reviews of registers, clinical databases and
routine databases with similar aims and objectives to those of our planned review. In effect, these reviews
had already comprehensively addressed what we were setting out to do; therefore, to meet our objective
of informing our own register design, this project became a ‘review of reviews’, although this was not the
original intent. Drolet and Johnson®” developed a framework for classifying registries. We also identified,
through internet searching and reference checking, papers specific to reports of registers/databases of
people with complex wounds.'"® The reviews identified sufficiently addressed our core gquestions and
provided an adequate basis for the design of our own register. The findings of the reviews are summarised
in Table 24.

Classification and definitions of registers

Newton and Garner®®

In their report, Newton and Garner®® draw a distinction between ‘disease register’ (or ‘case register’) and
‘clinical database’. They reserve the term ‘disease register’ for those databases that have a clearly identified
denominator population. Clinical databases do not necessarily relate to a defined denominator population
and usually include cases from a particular institution or group of institutions. According to this definition,
registers can be used for epidemiological research and needs assessment as well as to improve clinical care
and service quality and for health technology assessment (HTA). Clinical databases generally have the
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DATA CAPTURE AND EPIDEMIOLOGY (WORKSTREAM 1)

TABLE 24 Summary of the findings of the reviews

Newton 2002%®  Commissioned by the Department of Health
Policy Research Programme in 2000 in
support of the White Paper Saving Lives: Our
Healthier Nation.'® The objectives were to:

e outline the potential roles of disease- or
condition-based registers that would
serve not only clinical but also public
health purposes

e identify what is already being done at
local level

e identify which registers have been used
and how, including criteria and
conditions for a ‘useful’ register

® indicate the broad costs of setting up
and managing a register at local level

® indicate how ‘light-touch’ co-ordination
might take place regionally and nationally

Raftery 2005% This was a NIHR Health Technology
Assessment programme-commissioned study
with the following aims:

® to develop criteria for classifying
databases in relation to potential uses
for HTA

® to list relevant UK-based databases

® to apply the criteria for classifying to this
list and investigate those with most
scope for HTA

® to explore the extent to which they
could pick up the health technologies
prioritised by the Health Technology
Assessment programme

® to investigate the extent to which
routine databases have been used
for HTA

e for databases with most potential, to
explore the degree to which they have
been validated

® to estimate the cost of the main
databases

® to make recommendations
as appropriate

Drolet 2008” Aimed to develop a more useful
categorisation scheme for registries

The authors reviewed the literature, wrote to regional
directors of research and development, regional
directors of public health and district directors of
public health. They also contacted < 100 specific
individuals in relation to individual registers

The authors detail the methods used for each
separate objective (see full report). In summary, they
used a combination of electronic databases, key
literature sources and information from experienced
users of routine databases to answer the questions

The project was conducted in three phases
(identification of references, preliminary review and
framework construction and evaluation), largely
following the immersion/crystallisation process used
in qualitative research

HTA, health technology assessment.
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objectives of quality improvement and HTA and, although cases should be as representative as possible of
those in the target population, these databases are not suitable for epidemiological research because of
the lack of a clear denominator and they are potentially misleading as indicators of the need for care in
the community.

Raftery et al.”
Raftery et al.*® adopted the following key terms (or definitions) in their review:

® routine data — there is no unequivocal definition but important characteristics include regular/
continuous/periodic collection, use of standard definitions, degree of obligation to collect data
completely/regularly and collection at a national or regional level

® health technologies — all methods used by health professionals to promote health, prevent and treat
disease, and improve rehabilitation and long-term care

® HTA —includes the assessment of:

O efficacy (patient benefit/harm in experimental and closely monitored studies) and effectiveness
(benefit/harm when applied in everyday practice)

O equity (extent of use by different groups or particular health technologies in relation to some
measure of clinical need or perceived fairness)

O diffusion (factors influencing uptake of health technologies by place and time)

O costing (cost efficacy, cost-effectiveness, cost of illness, cost—consequences and cost impact).

Raftery et al.*® then developed a classification system for routine databases according to their potential use
in HTA (to assess efficacy or effectiveness and, to a large extent, equity and diffusion):

® Group | databases. These capture information on both the HTA being used and outcomes. They offer
the greatest potential for HTA and can be subdivided into three groups:

1. la — clinical registries are clinically rich databases that contain data on both the interventions (health
technology) and the outcomes (health states) at the patient level. These have frequently been
designed for research purposes

2. Ib — clinical administrative databases contain data on health technologies but only limited health
state data at the patient level. They are typically designed for administration purposes, for example
NHS Hospital Episode Statistics.

3. lc — population-oriented databases identify the health technology and health state at the population
level, for example vaccination programmes.

® Group Il databases. These contain information about health technologies in use but not the outcomes
associated with these technologies, for example prescribing data that summarise drugs prescribed but
not patient outcomes.

® Group Ill databases. These contain only health state information but no details of health technologies
or interventions received. Group Ill databases are further subdivided into:

O llla — adverse event reporting and confidential enquiries
O llib — disease/disability-only registers
O llic - health surveys.

When considering the use of databases to assess the costs of health technologies, Raftery et al.*® suggest a
classification system that distinguishes between the different ways that health technologies can be costed.
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Drolet and Johnson®

Drolet and Johnson®” created a detailed definition for registries in health care and outlined a set of
characteristics common to them all. Their framework [MDR-OK — mergeable data (M), data set
standardized (D), rules for data collection (R), observations associated over time (O) and knowledge of
outcomes (K)] includes six distinguishing features of registries, which were summarised in the
methods section.

Number of registers and databases in the UK

Newton and Garner®®

Newton and Garner®® reported that the number of disease registers already in existence in England is large,
possibly larger than is generally appreciated. Their review was not exhaustive but identified approximately
250 registers. They noted the heterogeneity in every aspect of these registers, reflecting the fragmentation
of policy and lack of strategy in this area. Cancer registries were recognised as an exception because there
is now a developing national framework and regional structures to support it.

Raftery et al.”?

This report identified around 270 databases at the level of the UK, England and Wales or England (> 1000
including databases specific to Scotland, Wales and Northern Ireland). The lack of detail in the review by
Newton and Garner®® meant that it was not possible to cross-reference the English registers identified in
both reviews, but we assumed that a large number of the registers would have been identified by both
reviews. Newton and Garner®® did list six national treatment and device registers by name and these were
all also included in the review by Raftery et al.,*® with Raftery et al.*® also presenting a more extensive list
of named registers from across the UK. Around 60 of the registers identified by Raftery et al.*® had the
potential for HTA and approximately half of these were group | registries. Eighteen clinical registries were
identified as having the greatest potential although only two could be directly used in costing. Review of
the potential capture of health technologies prioritised by the UK NIHR Health Technology Assessment
programme showed that only 10% would be captured in these databases, mainly drugs prescribed

in primary care (wound care, specifically for venous leg ulcers, would not be captured by any of

the databases).

Main uses of registers

Newton and Garner®
Newton and Garner®® identified the following current uses of registers:

Patient care (regular review and recall, structured care programmes, monitoring high-risk groups,
managing demand and regulating access, communication and risk stratification).

Public health (surveillance, planning the provision of health care, monitoring the impact of
preventative measures).

Health technology assessment. Databases and registries can make a useful contribution to evaluation if
they conform to certain criteria (large numbers of patients defined in the same way, data collected in a
standardised fashion, followed over long periods of time using precise definitions applied uniformly).
As the authors indicate, although not as rigorous as RCTs for deriving comparative effect estimates,
registries have the advantage of being based on more representative populations and often include far
larger numbers of cases.

Research (descriptive studies, improving the performance of other research designs, studies of
processes, hypothesis testing).
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Raftery et al.”
Raftery et al.*® examined the most promising databases that they had identified for the extent to which
they had actually been used for HTA. They concluded that:

the use of databases for HTA has been limited

clinical registers were mainly used for national comparative audits

effectiveness assessment is more feasible when relevant outcomes can be readily included (most

databases contain insufficient data on health states and lack the detail required for risk adjustment)
® accessibility is a major barrier to using clinical registers, with their use largely limited to those who

‘own’ them.

Characteristics of successful registers

Newton and Garner®®
Newton and Garner®® identified the following factors that seem to consistently predict success:

e Appropriate multidisciplinary team, including a computer scientist, a biostatistician and someone
trained in the clinical domain of the register.

e Stability of funding — challenging as it may be years before the benefits of a database
become apparent.

® Focused aims — a register should have initial aims that are clear and focused. Although there is often a
temptation to collect a large number of data, this may be of marginal value and questionable quality
and can interfere with the primary objectives.
Data collection systems and a design that relate well to function.
Leadership — there should be a clearly identified, senior professional in charge of a register plus a senior
administrative officer who is responsible for the quality of all aspects of the register.

® |deal physical location (an academic environment, expertise available, ‘neutral ground’, all potential
users feel that they have equal access, all disciplines feel comfortable).

Setting up a disease register

Newton and Garner®®
Newton and Garner®® identified a number of steps that might be considered when setting up a
population-based register:

® Establish an expert group who can ensure that a register has a sound financial and scientific basis and
decide on initial data collection processes and data content.

® Establish a steering group to ensure that a register is run according to its stated aims and objectives

and that the rights of patients are respected. This steering group should include patient/family

representation.

Notify the information commissioner.

Obtain approval from a research ethics committee if the register is to be used for research.

Establish arrangements for access to the data.

Consider arrangements for data security, including physical security (secure room in a secure building),

local security (encryption), technical security (passwords) and procedural security (staff training and

written records of procedures).

Establish appropriate arrangements for accountability.

Publicise the register and its findings. It is essential to promote the register among those who

contribute data. Some form of ‘corporate identity’ may be useful to reinforce the presence of the

register. The maintenance of good will requires frequent communication with participants and

appropriate reporting. It is very important to avoid the perception that data are collected for the sake

of it.
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Methodological considerations

Newton and Garner®®
Newton and Garner®® proposed the following:

A clear case definition is fundamental to the success of any register.

Methods used to ascertain cases need to be considered carefully. Diagnostic processes must be based
on a formal protocol. If clinical assessment is the basis for a diagnosis, it is good practice to assess the
reliability of the diagnostic protocol from the outset.

Reliable identification of duplicates requires patient identifiers although this is not necessarily
straightforward even when these are available.

Future development of disease registers should relate to the evolving NHS information strategy,''® for
example electronic patient records.

Evaluating the quality and value of registers

Newton and Garner®®
Newton and Garner®® suggest the following as characteristics that can be used to assess the quality and
value of registers:

the public health importance of the topic

the system used and its objectives

the uses and other outputs of the register

an evaluation of the system against a set of technical attributes (sensitivity, timeliness,
representativeness, predictive value, accuracy and completeness of descriptive information, simplicity,
flexibility and acceptability)

the resources used to operate the system and a summary of whether or not the system is meeting its
objectives and any modifications required.

Newton and Garner®® also describe methods for assessing the completeness and validity of register data:

Completeness — the proportion of all cases in the population that appear in the register.

Death certificate method — completeness is the proportion of cases not first identified from a

death certificate.

Independent case ascertainment — completeness assessed by means of an independent survey, for
example a survey of part of the population covered by the register or capture-recapture techniques to
compare two incomplete registers (for this method to be valid, the two registers must be assumed to
have identified independent random samples of the population of true cases).

Historic data methods — data from previous years or some other ‘known’ prevalence/incidence rate are
used to predict an expected rate of identification.

Validity — the extent to which the information on the register agrees with some external source that
objectively measures the same variable.

Diagnostic criteria method — register staff examine clinical records to assess the proportion of cases that
satisfy strict diagnostic criteria.

Re-abstracted record method — a sample of case data is re-abstracted from the original source records
and compared with register records.

Internal consistency method — a computer programme is used to check the register for illegitimate
codes and logical inconsistencies.

Raftery et al.”?

Raftery et al.*® proposed criteria for assessing the validity of databases and then applied these criteria to
those routine databases identified as having the most potential for HTA. They distinguished two broad
dimensions for assessing validity: coverage and accuracy.
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Coverage addresses the following concepts:

extent of the data set, that is, the completeness of variables or content validity

completeness of data collection by variable, that is, the frequency of missing data

completeness of recruitment of units and their representativeness, that is, the characteristics of patients
or delivery of the health technology may differ in selected units, giving different results, which could
reduce the external validity of the findings on effectiveness, equity and diffusion

completeness of recruitment of patients or technologies in each setting (there is a risk of selection bias).

Accuracy relates to:

the use of explicit definitions of variables, including in the coding system

checks on the reproducibility of coding

the extent to which data are audited, both internally (internal consistency) and externally (by an
external agency or by comparison with another database).

Raftery et al.®® reported that, although internal consistency checks of databases were common, relatively few
had any form of external audit. Issues around coverage and coding have, in general, received little attention.

Confidentiality and data protection

Newton and Garner®®

Newton and Garner®® addressed several issues relating to confidentiality and data protection. Patient
consent should be obtained unless there is a good reason not to do so; however, there is empirical evidence
that the obligation to express consent results in levels of bias that could invalidate epidemiological research.
Registers can rarely be operated using fully anonymised data for four main reasons:

it is difficult to avoid or check for duplication of cases with anonymised data

construction of longitudinal records for linking exposure and outcome is harder with anonymised data
validation of a register against external data sets is more difficult

data linkage with other unrelated data sets is more difficult.

AN =

However, in the UK, the NHS number is beneficial because, being a unique identifier, it facilitates data
linkage even with anonymised data.

Registers must comply with current legislation on data protection (e.g. Data Protection Act 1998 and
Human Rights Act 1998'"?) and take into account NHS policy on confidentiality. Newton and Garner®® noted
that, at the time of writing, the legal position regarding the use of register data was contradictory and
uncertain. However, since that time, legislation around confidentiality and data protection has been clarified
and amended. Current legislation means that there are only two classes of disease register using identifiable
data: those for which explicit consent of the patient is required and those for which it is impracticable to
obtain consent and which are covered by regulations under Section 251 of the NHS Act 2006.""

The important question for health researchers is whether or not registers should be used to support both
clinical care and research. It is likely that few registers are capable of both addressing service needs and
providing the basis for high-quality science. We were particularly interested in whether or not we could
use a wounds register for HTA purposes, including to derive treatment effect estimates in the absence of
RCT data. Registers have the advantage of greater external validity as there is likely to be less selection in
operation than for recruitment of participants into RCTs. Registers are also likely to have greater sample
sizes than many RCTs, particularly in wound care where our own work has shown a median sample size of
63."" Of course, the major disadvantage of using such observational data sets for estimating comparative
effectiveness is the presence of selection bias and confounding. Furthermore, registers based on routine
data may lack the detailed information on comorbidities necessary to adjust for important confounders.
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Another question is whether or not the benefits of disease registers are worth the costs. There has been
little published on the cost of establishing and running a register. Newton and Garner® have detailed the
costs that need to be considered including set-up costs (hardware, software, IT support and training),
ongoing costs (cost of full-time administrator, cost of routine procedures associated with data collection
and preparation), development costs (upgrading hardware and enhancements to data collection systems)
and private costs (incurred by health professionals, patients and carers, mostly in terms of time but also
travel, etc.). They suggest that a high-quality register generally requires a dedicated administrator and
therefore has a minimum cost of around £30,000 per annum.*® Most modest regional or district registers
cost between £50,000 and £80,000 per year to perform the central functions of the register. Size, in terms
of numbers of cases registered, partly determines cost, as does the desired quality of the data. Raftery

et al.® also discussed the costs of those databases with the greatest potential for HTA. They reported that,
in 2005, the total central cost of health databases was > £50M or around 0.1% of the NHS annual spend.
Large variations exist in the annual estimated cost of each database, with the top four, which are clinical
administrative databases (Prescription Pricing Authority database, Hospital Episode Statistics, Cancer
Registers, General Practice Research Database), accounting for > 80% of the total cost. Most clinical
registers claim very low costs per record (possibly because of uncosted, local-level inputs). Many clinical
registers receive no formal Department of Health or NHS funding. It is not clear whose responsibility it is to
fund registers and stability of funding is crucial. Lead times are often long and substantial costs accrue
before useful outputs can be demonstrated. Newton and Garner®® recommend that registers used for
research purposes should be developed within integrated research programmes to make the most use of
them. They also suggest funding such registers as research infrastructure so that they are not competing
for funding with research project proposals.

Databases and registers specific to complex wounds

Our searching identified five registers or clinical databases specifically in the area of patients with complex
wounds. Reports of these registers are summarised in Table 25. Scrutiny of the relevant publications
suggested that this approach may have promise both for research purposes'® and for the quality of clinical
care,'® although it was also clear that there was no tried and tested UK-relevant complex wounds register
template that we could replicate locally.

The review of registers highlighted a number of planning, design and methodological considerations that
were crucial to informing the development of our register pilot. We attempted to address and incorporate
these as far as possible (and appropriate) within the constraints of a pilot study using routine NHS data.
However, while conducting the review and planning the pilot study it became apparent that in the UK
there does not appear to be much expert guidance available for those establishing registers, unlike for
those planning clinical trials. Perhaps provision of this kind of guidance is worth considering as it could
help to ensure that all registers adhere to high-quality standards while also preventing unnecessary
duplication and developing a body of expertise. A national strategy for the development of registers along
with infrastructure was also recommended by Newton and Garner® in 2002.

When designing our own register for piloting we endeavoured, when possible, to address those
characteristics that the review identified as being associated with successful registers, for example having
an appropriate multidisciplinary team and ensuring that there were clearly focused aims for the register.
We placed great emphasis on avoiding the collection of a large number of data that we would be unlikely
to use, however tempting that was. Instead, we used the findings of our review to stimulate the
development of a protocol for a register pilot that had very clear aims and objectives, together with
consideration of the more long-term objective of being able to use the register for HTA and quality
improvement. These decisions determined the type of data that we planned to collect, namely patient
health data, information about health technologies and patient outcome data (including health-related
quality-of-life data).
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TABLE 25 Summary of reports of registers of people with complex wounds

Margolis 2003,'® Kantor 2000

Golinko 2009

Coerper 2004'%

Taylor 1999'

RUT (Register Ulcer Treatment

)10&108

A US-based project using an existing administrative database (primarily used for
‘billing’ purposes) to identify and track diabetic neuropathic foot ulcers. The papers
report findings on the development of a prognostic model to identify ulcers that are
not likely to heal and the accuracy of the database data compared with clinical
records. Although the database has been used for epidemiological research, there is
no discussion of the representativeness and generalisability of the findings or how
they dealt with any bias in the sample. An internet search did not find any
information about ongoing work

A US-based diabetic foot ulcer database. A wound electronic medical record was
created [in Microsoft Access® (Microsoft Corporation, Redmond, WA, USA)] to
collect information to populate the database. Variables used in the database were
determined by treatment guidelines and protocols. Reports from the database
were exported into Microsoft Excel® (Microsoft Corporation, Redmond, WA, USA).
The database was used for clinical purposes and as an aid in decision-making to
identify non-healing ulcers. An internet search did not find any information about
ongoing work

Project based in Germany where 10 wound care centres formed a partnership called
German Wound Net that collected centralised and prospective computerised
documentation on 4175 patients with chronic wounds in a 2-year pilot study. The
published report used the data to produce some descriptive statistics and to conduct
a multivariate analysis to identify predictors of healing. The authors also identified a
number of other potential uses, including comparative audit between centres and to
identify potential participants for RCTs. There is no discussion of the ‘completeness’
(therefore representativeness) of the database or of any quality assessment. A search
for the German Wound Net website address detailed in the report was unable to find
the site or to identify any ongoing work by German Wound Net

A UK (Salford)-based project in which leg ulcer service records were computerised to
improve clinical care and audit processes. Records were previously all paper based.
The database was a stand alone piece of work and was not integrated with any
broader organisational IT strategies. Unable to find any current details about the
database

A Swedish initiative developed by a GP, Dr Rut Oien, at the Blekinge Wound Centre.
Currently contains details of the majority of ulcer patients in Blekinge county (total
population 150,000; most patients with ulcers seen at the wound centre) but is in the
process of being rolled out nationally. One of a number of national quality registers
that are centrally funded. Infrastructure in the form of specialist centres are also
funded by government to start, develop, run and support national quality registers
and to improve analyses and use of outcome data. The aim of the quality register

is quality improvement of clinical care. RUT participants are assessed at initial
presentation/assessment and then at follow-up (healing, death) but not at every
treatment. Under Swedish law these national quality registers do not require
individual patient consent because of public interest, although recent legislation is
expected to include an obligation to let individuals know that their data will be
processed (not necessarily in writing) and that an individual’s data should be
withdrawn if the individual requests

GP, general practitioner.
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Specific methodological considerations raised by the review were also addressed. First, we had to develop
and agree a clear case definition that was relevant for both clinical service and research purposes. The
Leeds Community Healthcare NHS Trust Tissue Viability Service already had a working definition of
complex wounds and this was adopted for the purposes of the register.

Second, we wanted to be able to differentiate unique cases and avoid duplicates and this would be much
easier if data were not anonymised. In addition, we wanted to be able to collect health-related quality-of-life
data longitudinally (as the lack of these data is a major barrier to HTA and particularly cost-effectiveness
modelling). To do this we would require individual patient consent to participate in the pilot study. In
making these decisions we were troubled by the inevitable loss of potential participants that a consent
requirement would bring, together with possible selection bias. This selection bias (biased selection of
people into the register so that people with particular characteristics were more or less likely to be included)
will be a challenge for any future epidemiological research. For example, identification of factors prognostic
for specific wound outcomes could be biased and misleading if people with particular prognostic profiles
were systematically excluded from the register. However, we could not see a way round this problem and
felt that selection bias of this nature was less important in terms of quality improvement and HTA.
Recruitment of sufficient numbers of participants for clinical effectiveness and cost-effectiveness analyses
was important and therefore maximising recruitment (and understanding factors that promoted it) became
one of the specific aims of the pilot study.

Finally, the review by Newton and Garner® encouraged that those developing registers should explicitly
consider the evolving NHS information strategy'™® and specifically electronic patient records. It was
fortuitous that electronic patient records were evolving in the trust around the same time as the register
pilot and we were able to link into these developments.

One of the perennial challenges of conducting research in real-life clinical settings is the need to balance the
requirements of research against the need to minimise the research burden on clinicians and patients. Data
collection in community nursing tends to be paper based as the nurses are working away from the office,
typically in patients’ own homes, and mobile computing for community nurses was almost non-existent at
the time of our prevalence survey and the planning for the register pilot. Furthermore, and crucially, clinical
notes tend to stay with patients in the home as an essential clinical reference for the next care provider who
visits, thus any method of data collection for both clinical and research purposes needs to reflect this.
Although we were developing a protocol for the complex wounds register, an opportunity arose to trial
smart pens for data collection purposes within the tissue viability service and we grasped this opportunity as
one of the original aims of the research programme was to investigate alternative data collection methods.

The smart pen explored in this pilot was a digitalised pen developed by a company called Destiny Wireless
plc [see www.destinywireless.com (accessed July 2011)]. The pen uses paper technology along with ‘Anoto
functionality’. It enables users to enter data into digitised forms, transmit the data electronically to the
company'’s secure servers and then have the data relayed back to their own computer system or
destination of choice.

The smart pen looks and operates like an ordinary pen. It has an infrared camera in the nib that captures
pen strokes as text is being written onto the bespoke form. Data capture forms must be pre-digitised with
a unique dot matrix pattern; each pen stroke on the digitised paper is stored as digital data. Once the
‘send’ box on the form is ticked and the pen is ‘docked’, an automatic router sends the data to their
destination. We saw a potential advantage of this combined paper and electronic data capture method in
that it would meet the needs of the clinicians for a written clinical record and the needs of research for
rapid relay of accurate electronic data without an associated burden on health staff. The data are
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presented as PDF files and as a database that is populated by the information contained on the completed
assessment forms. Free text is ‘recognised’ and inserted into the data extracted.

Aims and objectives

Our overall aim was to establish if the smart pen offered a potential solution to the dual needs of clinical
record keeping and research data collection within the context of a complex wounds register.

We identified the following objectives:

to trial the usability of smart pens within the context of clinical wound assessment
to trial the usability of an adapted, revised wound assessment form suitable for use with the
smart pens

® to test the feasibility and reliability of the translation of paper records to electronic data and the
production of the form in PDF format
to test the population of a database with wound assessment data
to test the feasibility of extracting data from a smart pen-derived database to populate a
wounds register

® to test whether or not a PDF of the wound assessment form can be attached to a patient record on
SystmOne (the electronic patient record system used within Leeds Community Healthcare Trust;
TPP, Leeds, UK).

Methods

Preparatory work for the smart pen pilot

In preparation for the trial of the smart pen by the Leeds Tissue Viability Service, it was necessary to revise
the existing wound assessment chart into a format that was suitable for use with the smart pen. The form
had to be put onto paper that incorporated a unique dot matrix pattern.

The revised and reformatted wound assessment form was developed by Destiny Wireless over a few
weeks, with members of the clinical and research teams consulted with regard to its content and layout.
The form was finally signed off as fit for purpose and the necessary volume ordered prior to the beginning
of the pilot period.

The required software for the smart pen was downloaded onto the desktop computers used by
participating clinicians. Training in the principles of the smart pen and the process of information transfer
was delivered by Destiny Wireless on 23 November 2010 to members of the tissue viability service and

a member of the patient and public involvement team. Using fictional data, staff filled out wound
assessment forms, logged onto the smart pen programme and practised docking their smart pen so that
they were conversant with the process. Any technical problems were ascertained and dealt with prior to
commencement of the trial.

During the training session it was noted that the ink provided in the smart pens was blue and would
therefore not meet the documentation standard of Leeds Community Healthcare NHS Trust. Supplies of
black refills were forwarded by post from Destiny Wireless in the days following the training session.
The smart pen was trialled between 29 November 2010 and 13 May 2011, when smart pen use

was discontinued.

During the trial period, PDF files of the submitted wound assessment forms together with spreadsheets
populated with the data were sent by Destiny Wireless to the senior data analyst in the Leeds community
informatics team via a secure SystmOne NHS e-mail account. The senior data analyst managed the returns
of data and held them on a secure area of the organisation’s network. Each Monday during the pilot
period he received the previous week'’s data from Destiny Wireless. The final electronic versions of the
forms were received on 23 May 2011.
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The senior data analyst checked the data for any anomalies; any found were fed back to the clinical team
who attempted to improve the quality and consistency of data collection.

Between 29 November 2010 and 23 May 2011 the senior data analyst received 20 data extracts in
spreadsheet format and 437 forms in PDF format.

An initial problem that was encountered very early was that patients’ dates of birth were not represented
correctly if they were born before the year 2000. All dates of birth were interpreted and represented as
20**, even if patients were born in 19**. This was reported to Destiny Wireless and was rectified within a
few weeks of the start of the trial.

Further issues

Another fundamental problem was the ability of the system to correctly interpret clinicians’ handwriting.
Each clinician has a different handwriting style; however, the smart pen system was frequently unable to
accurately interpret the free text. In an attempt to improve handwriting recognition, clinicians were advised
to use lower case characters when completing the wound assessment form. This impacted on the time
taken to complete the forms as practitioners were required to pay more attention to the presentation

and legibility of the written characters and to spend more time addressing the presentation of

their handwriting.

There was frequently illogical output into the spreadsheet because the smart pen engine looks for words in
a dictionary and words could not be recognised if they were not in the dictionary; moreover, the system
could not interpret punctuation.

Text could also not be interpreted properly if it was not placed wholly within a box, but, unfortunately,
busy staff do not always write neatly in boxes.

The design of the smart pen wound assessment form required that it became a four-sided booklet-type
form that recorded data from only one wound episode, whereas the assessment form had previously
been a double-sided form that allowed the recording of multiple wounds and/or successive wound
reassessments. The adapted form did not really serve the clinical purpose: there was no space to record
multiple wounds and a consequent requirement for multiple forms. Clinicians felt that the layout of the
form was ‘unwieldy.” As a result of the size of the form, and the increased number of forms required for
each patient, paper notes became much bulkier, which began to impact on storage facilities and would
have required further consideration in the future.

Direct population of patients’ records on SystmOne by the smart pen system would have been the ideal
but, unfortunately, this was not achieved during the trial phase.

Smart pen technology was trialled by clinicians within the Leeds Community Healthcare NHS Trust Tissue
Viability Service to test the feasibility of its future use for electronic patient records as well as to enter data
into a future complex wounds register. During a 4-month trial period, 437 forms were completed and the
data entered into a database. Although, ostensibly, smart pen data entry would meet the needs for a
clinical patient record that would remain with the patient and the timely return of clinical data for research
purposes, in reality the smart pen system did not meet either clinical or research needs and we decided
against its further use and it was therefore not used for data collection in this programme.
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Register pilot study

Background

Our review did not identify any recent UK-based registers or clinical databases relating to complex wounds.
Review work undertaken in relation to UK-based registers and clinical databases also failed to identify any
registers of complex wounds. %%

On embarking on this work we saw a number of potential advantages to establishing a disease register for
complex wounds. Such a register would be able to provide basic information, currently lacking, concerning
the numbers of different types of wound, typical treatments used in the NHS, times to healing, costs of
disease and ultimately prognostic information. This type of information is essential for cost-effectiveness
modelling (to estimate the cost-effectiveness of treatments in use now) as well as for prioritising future
research. We also planned to cautiously investigate the potential for a wounds register to (ultimately)
estimate the clinical effectiveness and cost-effectiveness of wound treatments. However, we had no idea
whether or not a wounds register would be feasible (e.g. whether or not patients and staff would
participate) and what the barriers to establishing one might be. We therefore embarked on a pilot study to
investigate the feasibility of a register of people with complex wounds in a large community trust.

Aims and objectives

The overall aim of the pilot study was to assess the feasibility of establishing and populating a complex
wounds register. We saw the register as collecting data suitable for research and quality improvement
purposes. Aspects of a register that are fundamental to its future potential and which therefore need to be
addressed in a feasibility study include recruitment, consent, technical issues and the accuracy and
completeness of the data.®

This pilot study aimed to address the following research questions:

Will patients consent to participate in a register of complex wounds and, if not, why not?
Can data from consenting patients be accurately identified within routinely collected data?
Are participants willing to provide additional self-reported health-state data [European Quality of Life-5
Dimensions (EQ-5D)] and can these data be correctly linked with their routinely collected data?
® Do health-care professionals collect the data that we need to populate a register? If they do not, what
are the reasons for this?
How well do health-care professionals collect the data?
Can data for the register be pulled out of the NHS databank and transferred safely to the University of
York for analysis?
How much additional activity does the register generate?
What can we do with the data that we have collected?
Do the data have value that could pay for the register in the future?

Methods

A pilot study for a ‘register’ of patients receiving care for a complex wound was undertaken, populated by
prospective, routinely collected NHS data. Supplementary to the NHS data, self-reported health-state data
(EQ-5D) were collected directly from register participants. People were eligible for inclusion in the register if
they had a complex wound, that is, one that involved superficial, partial or full-thickness skin loss and was
healing by secondary intention (typically pressure ulcers, leg ulcers and dehisced surgical wounds).

The register pilot was to involve all relevant parts of Leeds Community Healthcare NHS Trust, that is, tissue
viability, district nursing, general practice-based practice nursing and podiatry.

Routine data collection in the NHS
Data collection was embedded in the routine data systems used by Leeds Community Healthcare NHS
Trust. Historically, administration, record keeping and patient case notes in Leeds Community Healthcare
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NHS Trust were largely paper based with limited use of IT (currently SystmOne software) to store and
retrieve detailed clinical information. Paper-based patient case notes were held in patients’ homes, clinics
or relevant administrative bases.

SystmOne

Leeds Community Healthcare NHS Trust uses SystmOne software to electronically record details of all
patients and basic information about the care that they are receiving, primarily to provide information for
commissioners and fulfil contractual obligations. SystmOne had not hitherto been used for the capture of
detailed clinical information or as a replacement for paper case notes. However, at the time of study, the
method of capture and storage of routine data within Leeds Community Healthcare NHS Trust was in a
process of change. SystmOne was being increasingly utilised to manage and store clinical information.
Trust services that are predominantly clinic based, such as podiatry, had already begun to use SystmOne to
store patient clinical information.

Mobile working practices

Mobile working practices for trust services in which care is provided largely in patients’ homes were also
being enhanced and phased in gradually across the trust, allowing increased utilisation of SystmOne.

The tissue viability service began to use mobile technology to capture all patient information at this time.
Since the introduction of new mobile working practices, the tissue viability service was operating a largely
paper-free clinical and administrative record process within SystmOne. Community matrons and the
intermediate care team were to be the next wave of services to implement the changes in mobile working.

The change in mobile working practices was made feasible through the use of semirugged computers
(ToughBook®, Panasonic). These laptops operate as a desktop, with the ability to withstand the ‘harsh’
environment of mobile working (according to the manufacturer they are capable of withstanding a 30-inch
drop). Health-care staff log on via a secure internet connection and input clinical information directly into
SystmOne, instead of using paper-based case notes.

Wound assessment form

Data variables required to populate the register consisted of a subset of all of the information routinely
collected by health-care professionals. Clinical information about the wound was collected on the wound
assessment form. Until recently, the wound assessment form was a paper form completed by the
health-care professional, which remained with the patient case notes. However, the advent of SystmOne
led to digitisation of the wound assessment form, although the paper form was still available for those
trust staff not currently using SystmOne. Tissue viability service staff worked closely with trust IT personnel
to develop and launch the wound assessment form in SystmOne for clinical use, at the same time ensuring
that the data were suitable to populate a register. The paper version of the wound assessment form was
also updated to reflect these changes. To minimise disruption to established practice, the definitions used
by the service before the pilot were upheld. Options for completion on most variables are standardised

(in drop-down boxes on SystmOne or tick boxes on the paper copy). A copy of the wound assessment
form can be found in Appendix 4.

Self-reported health state

Leeds Community Healthcare NHS Trust does not currently routinely collect patient self-reported health-state
data; however, collection of these data in the register was required for future cost-effectiveness analysis.

We planned to collect health-state data directly from consenting register participants using the

EQ-5D questionnaire.

Population

The study population consisted of Leeds residents who were receiving care for a complex wound from
Leeds Community Healthcare NHS Trust and/or general practices.
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Ethics approval

The study was reviewed and approved by the National Research Ethics Service Committee Yorkshire &
The Humber — Bradford (reference 12/YH/0353), the Department of Health Sciences Research Governance
Committee, the University of York and Leeds Community Healthcare NHS Trust (reference P/0138).
Copies of approvals and amendments are available on request.

Recruitment and consent

The decision for patients to consent to share their data in this study was entirely voluntary. This was made
clear in the information provided to them. It was also made clear that their decision would not affect the
treatment that they received and that they could withdraw their consent at any time without having to
state a reason for doing so. We also recognised that consent is not a ‘one-off’ action but is an ongoing
process; in recognition of this, consent would be affirmed every 12 months or each time a patient entered
care services when a complex wound developed (whichever came first).

Informed consent to participate in the feasibility study was sought from patients who presented to
participating services with a complex wound (incident cases). In addition to incident cases, when
recruitment from services commenced, all existing patients with a complex wound were also approached
to participate. The recruitment and consent process for existing patients was the same as for incident cases
and the process is detailed in the subsequent paragraphs.

An invitation to participate in the study was sent by mail to patients’ homes. This was generated
automatically by service administration teams when patients were registered with the service to receive
treatment. The mail-out consisted of an introductory letter from the tissue viability service clinical team
lead, an information sheet, a consent form and a prepaid return envelope. The information sheet
contained details about the study including why it was being undertaken, what the data would be used
for, implications for patients and contact details should they require further information or have any
guestions. Further information was available from the wounds data co-ordinator who was based with the
tissue viability service in Leeds Community Healthcare NHS Trust. For patients who were themselves unable
to consent, we sought the advice of a consultee (usually a partner or a carer). We asked the consultee
whether they thought that the individual would be likely to have objected to taking part.

Patients who were willing to participate were requested to complete, sign and return the consent form in
the prepaid envelope to the data co-ordinator (or give the form to the health-care professional caring for
the wound, who returned it to the data co-ordinator). A copy of the signed consent form was forwarded
to the appropriate service administration team for storage with the patient records (paper or electronic).
Administrators were asked to indicate in patients’ individual health-care record within SystmOne that they
had consented to participate in the register pilot study. Individual patient consent was indicated using a
tick box ('yes’ or 'no’). Individual patient NHS numbers were used as unique identifiers and were recorded
(by a member of the administration team) on each signed consent form returned to the data controller.

A reminder letter was sent by administrative teams to potential participants 1 month after the initial
invitation if there had been no response. No further reminders were sent.

For those patients who did not wish to participate, we sought their reasons for refusal by adding to the
consent form a free-text box that they could complete, with the form returned to the data co-ordinator in
a prepaid envelope. They also had the opportunity to telephone or e-mail the data co-ordinator to discuss
their reasons for declining to participate.

The recruitment and consent process varied slightly depending on the clinical service configuration.
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Data collection

Routinely collected NHS data

This pilot study aimed to capture routine data from a variety of services. Because of differences in the
method of routine data capture, as outlined in the previous section, the data collection process for services
differed. For tissue viability and podiatry (whether clinic based or ‘mobile’), clinical information about the
wound was input directly into SystmOne on the wound assessment form at each wound consultation and
stored in the trust ‘databank’ (FRANK). District nurses and practice nurses continued to complete a paper
version of the wound assessment form. Forms were printed specifically for the pilot study to include a
‘carbon copy’ (or multiple copies). The original form remained with the patient notes and at each wound
consultation a carbon copy was returned to the data co-ordinator. Paper-based data from district nurses
were then entered into SystmOne. Data from practice nurses were entered into a separate spreadsheet.
Data were collected from participants for the duration of the study pilot or until wound healing or loss to
follow-up.

The SystmOne and paper-based data collection processes are detailed in Figures 3 and 4, respectively.

Self-reported health-state data

The EQ-5D form along with a covering letter were posted to the home address of register participants four
times per year. A prepaid envelope was included for return of the completed form to the University

of York.

Data variables

Routinely collected NHS data

Table 26 details the NHS data variables that were used to populate the register (some variables are
still under development as the wound assessment form continues to be developed for clinical use
in SystmOne).

Self-reported health-state data

The EQ-5D is a standardised instrument that includes the following five dimensions: mobility, self-care,
usual activities, pain/discomfort and anxiety/depression.”>""” Each dimension has three levels: no problems,
some problems and extreme problems. The respondent is asked to indicate his/her health state by ticking
(or placing a cross) in the box against the most appropriate statement in each of the five dimensions.

Health-care professional sees patient with
complex wound for assessment and/or
treatment

Following assessment and/or treatment
health-care professional enters information
onto wound assessment form in SystmOne

~

~
Patient data are stored securely in the Leeds

Community Healthcare NHS Trust
‘databank’

Electronic data collection process using SystmOne.
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FIGURE 4 Paper-based data collection process. DN, district nurse; PN, practice nurse; WAF, wound assessment form.
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Health-care professional sees patient with
complex wound for assessment and/or
treatment

pe

Following assessment and/or treatment
health-care professional enters data
into paper-based WAF

pe

Carbon copy of WAF returned to
data co-ordinator

pe

Data co-ordinator receives carbon copy and
data entered into SystmOne for DN data and
spreadsheet for PN data

pe

\

Spreadsheet is sent by secure e-mail to the
University of York

J

TABLE 26 Routinely collected NHS variables used to populate the register

Name

Address

Postcode

Date of birth

Sex

NHS number

Ethnicity

Risk factors
Chemotherapy/radiotherapy
Continence/moisture issues
Diabetes
Elderly
Immunosuppression

Infection

dd/mm/yyyy

Male/female

Yes
Yes
Yes
Yes
Yes

Yes

continued
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DATA CAPTURE AND EPIDEMIOLOGY (WORKSTREAM 1)

TABLE 26 Routinely collected NHS variables used to populate the register (continued)

Mobility Yes
Nutrition Yes
Peripheral neuropathy Yes
Poor blood supply Yes
Poor oxygen supply to wound Yes
Recent acute illness/surgery Yes
Steroids Yes
Smoker Yes
BMI Under development

Wound(s) detail

Wound type Leg ulcer (arterial, venous, mixed), pressure ulcer, diabetic foot ulcer,
non-diabetic foot ulcer, dehisced surgical wound, pilonidal sinus, abscess,
fungating wound, traumatic wound, burn, other

Wound size Maximum length, maximum width (mm)
ABPI <0.4,0.61-0.8, 0.81-1.0, 1.01-1.2, > 1.21, not applicable
Start of episode (patient-reported Under development
estimate)
Start of treatment dd/mm/yyyy
Treatment

Referral source
Date of wound-related consultation dd/mm/yyyy

Location of care

Consultation by whom Name of health-care professional
Primary wound dressing Applied (yes/no), name of dressing (free text for trade name)
Secondary wound dressing Applied (yes/no), name of dressing (free text for trade name)
Bandaging Applied (yes/no), name of bandaging (free text for trade name)
Hosiery Applied (yes/no), name of hosiery (free text for trade name)
Other current treatments/equipment Under development

Key events
Wound healed Yes/no, dd/mm/yyyy
Death dd/mm/yyyy
Wound-related admission to hospital =  Under development
admission and discharge dates plus
reason
Wound-related GP visit Under development

Wound-related specialist appointment ~ Under development

Amputation Under development

BMI, body mass index; dd, day; GP, general practitioner; mm, month; yyyy, year.
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Data management
All register data referred to hereafter were considered ‘sensitive’ data; these data included personal data
that could be used to identify individuals.

Data required for the wounds register were taken from individual health-care records. The retrieval of
such data could occur only when patients had consented to the sharing of their data. Individual patient
consent was indicated using a tick box ('yes’ or ‘no’). This tick box was located on a general consenting
guestionnaire used by health-care practitioners and formed a part of the individual health-care record.
The health-care worker or a member of the administrative staff within the trust completed this tick box on
receipt of a signed consent form.

Data were drawn from the NHS databank by a senior data analyst (in the Community Informatics
Department of Leeds Community Healthcare NHS Trust) and provided by the Community Informatics
Department to the University of York every 3 months. The data analyst checked for and removed any
duplicate entries.

All data drawn from the NHS databank were transferred to the University of York via a secure NHS e-mail
account hosted at both institutions. EQ-5D data returned by participants to the University of York were
manually entered into a Microsoft Excel spreadsheet.

All electronic and manual data were securely stored with restricted access.

Third-party data sharing policy

Once patient data were provided to the University of York by Leeds Community Healthcare NHS Trust,
the trust was the data controller and the university became the data processor. A third-party data sharing
agreement was drafted to ensure safe and effective transfer of shared information.

As the owner of the wounds register, the university became a data controller. A third-party data sharing
policy ensured that data were shared with only (1) those organisations that had a legitimate right to view
and process that data, having signed up to a third-party data sharing agreement (i.e. Leeds Community
Healthcare NHS Trust) or (2) the individuals to whom the data related.

Data analysis
The analysis sought to answer the following research questions.

Will patients consent to participate in a register of complex wounds and, if not,

why not?

Patients with a complex wound were identified systematically by administrative staff and mailed
information about the register. When patients declined to participate we attempted to establish reasons
for non-consent; an opportunity to provide feedback on their reasons for non-consent was included on the
consent form and the form could be returned to the data co-ordinator in a prepaid envelope. Alternatively,
patients could telephone or e-mail the data co-ordinator with their feedback.

Can data from consenting patients be accurately identified within routinely

collected data?

It was important that patients who consented to participate were correctly identified on the routine data
system (SystmOne) to ensure that (1) their data could be ‘extracted’ from the NHS databank and (2) no
patient who had ‘not consented’ was incorrectly identified as ‘consented’. The signed paper consent forms
containing patient information were cross-referenced with information held in SystmOne and any
discrepancies reported.
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Are participants willing to provide additional self-reported health-state data and

can these data be correctly linked with their routinely collected data?

We report the proportion (%) of register participants who returned the EQ-5D questionnaire at each time
point. We also assessed the number of participants who could be correctly matched with the information
from the databank.

Do health-care professionals collect the data that we need to populate a register?

If they do not, what are the reasons for this?

To assess whether health-care professionals collect the data that we need to populate a register we
estimated the number (%) of missing data for each register variable. We also investigated differences in
the completion rate between the two methods of data collection (electronic data input into SystmOne and
paper-based data collection). Feedback sessions were held with the different staff groups to ascertain the
barriers and facilitators involved in collecting the data. The feedback sessions were facilitated by a member
of the research team (KL, based in the NHS) using a series of semistructured questions. Responses were
noted by the facilitator during the sessions. Topic headings were constructed (which were informed by the
guestions) and populated with themes that were identified from the responses.

How well do health-care professionals collect the data?

To assess the ‘accuracy’ of data, variables were checked for logical inconsistencies and inaccurate codes.
For paper-based data, a random sample was selected and cross-referenced with case notes and
discrepancies noted. Accuracy of data input from paper copy to register was also cross-referenced in a
random sample and discrepancies noted.

Can data for the register be pulled out of the NHS databank and transferred

safely to the University of York?

We assessed the feasibility of the trust IT department generating data files for register participants from
their databank (FRANK). We also assessed the efficiency and safety of data transfer.

How much additional activity does the register generate?

We estimated the additional activities associated with running a prospective register, including both staff
time and resources and materials (disposable) required, for example for printing paper copies of the wound
assessment form.

What can we do with the data that we have collected?

We summarise the characteristics of the register population, their wounds and their care and investigate
variation based on sex, postcode, etc. The potential for analyses that utilise the longitudinal nature of the
data is considered. The rate of healing is explored and the potential to investigate the relative effectiveness
of different treatments for healing through propensity scoring and instrumental variable methods

is considered.

Do the data have value that could pay for the register in the future?

We originally intended to explore the potential for the register to become self-financing through revenue
generated by data access, for example by the pharmaceutical industry. Unfortunately, we did not have
sufficient time to complete this work.

Anonymised data from the wound assessment form (pre-pilot data from the

tissue viability service only)

The major finding from the analysis of the pre-pilot study data (anonymised) was the difficulty in tracking
longitudinal wound data for individuals. This was particularly a problem when an individual had more than
one wound of the same type as it was not always possible to differentiate between them and hence follow
the trajectory of each wound. For individuals with only one wound similar problems were found in some
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cases as it was not always clear whether the wound being assessed was the same one as at the previous
consultation or was a new wound. The large amount of uncertainty surrounding wound tracking meant that
longitudinal methods could not be applied without assumptions relating to wound identity being made.

Over half of the individuals (58.5%) had only one consultation recorded because of the specialist
(assessment-focused) service provided by the tissue viability service.

Recruitment

Recruitment took place between September 2012 and September 2013. Recruitment of participants began
initially in the Leeds Community Healthcare NHS Trust Tissue Viability Service (from 24 September 2012),
followed by recruitment by district nurses (from 21 December 2012), the podiatry service (from

26 February 2013) and practice nurses (from 15 June 2013). Figures for recruitment overall and by

service are provided in Table 27. No information packs were sent out to practice nurse patients.

Reasons for declining to participate
Thirty-nine people (5% of all of the information packs sent out) who did not wish to or who were unable
to participate detailed the reasons for their decision. The most commonly cited reasons were:

® QOther physical health problems and iliness (e.g. ‘I have read the literature and appreciate your
objectives. During the last 2/3 years of cellulitis | have had angina problems, heart damage whilst
coping with diabetes, warfarin, insulin and been inundated by research studies, questionnaires etc.
| am not interested in further answers on the subject of my “complex wounds” which continue to
need bandaging twice weekly and | have appointments to keep with the surgical teams which oversee
the treatment’).

® Advanced age (e.g. ‘l am 93 years old, completely deaf and at the end of my life, everything is worn
out, sorry’).

® Person had dementia (e.g. ‘My mother is in her 98th year with dementia and would not understand
anything of this project’).

® QOther reasons given were:

just did not want to

in hospital

person had recently died

the wound had healed

taking part in other research studies

felt unable to make a decision on behalf of the person (who had dementia).

O 0OO0OO0OOO

Identifying participants on SystmOne

A total of 196 register participants were identified from a combination of the paper consent forms and the
extracted register data; 183 (93.4% of 196) had a signed consent form and their data were extracted from
the register, and 12 (6.1% of 196) had a signed consent form but their data were not included in the
register. Of the 12 people with paper consent forms but no register data, four had not been marked as
consented on SystmOne and eight had been marked as consented. One person was included in the
register data but did not have a signed consent form (0.5%) and was excluded from further analysis.

TABLE 27 Recruitment data

Information packs sent out 586 140 7 733
Consent forms received 170 25 0 195
Recruitment rate (%) 29.0 17.9 0 26.6
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The data set

A total of 195 individuals had given consent to being included in the register. Clinical data were collected
for 183 of 195 individuals and in total there were 652 clinical entries. There were 12 individuals for whom
no clinical data were available; five of these individuals did not have a consultation at which a wound
assessment form was completed within the study period and data on the remaining seven were not
downloaded (reason unclear, potentially an error during the data extraction process).

The number of entries per patient for those with clinical data ranged from one to 22, with a mean of 3.6
(SD 3.56) and a median of two entries. Approximately one-quarter of patients (47/183, 25.7%) had only
one entry in the register and a further quarter (25.7%) had two entries (Figure 5).

Potential duplicates with respect to clinical entries were explored based on wound type, date of
consultation, wound size and wound identifier. It was estimated that 552 of the 652 clinical entries were
unique, 97 entries were repeated once and one entry was potentially duplicated three times. As a wound
identifier was not available for all entries it was difficult to be certain which of the potential duplicates
were true duplicates. When we were confident that there was a true duplicate entry (because a wound
identifier and date of consultation matched), the duplicate was deleted. There were 17 such entries, each
of which was duplicated once, leaving 635 clinical entries.

Completeness

It was difficult to calculate a duration of follow-up for the participants in the pilot because when some
participants were referred for further wound care to a service not involved in the pilot then data collection
ceased or was interrupted. Given that wound care can be delivered by a range of services such as district
nursing, podiatry and tissue viability, this issue underlines the need for a system that can be used across
services, that is, full data collection coverage. Without this there is a risk, as may have occurred here,

of gaps in the data or complete cessation of data collection.

50

Frequency (%)

0 5 10 15 20
Number of register entries

FIGURE 5 Number of register entries per patient.
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Table 28 shows the completion rate (in relation to the 635 clinical entries) for each variable when data
were submitted.

Section B of the wound assessment form (see Appendix 4) asks the health professional completing the form to
select all appropriate risk factors from a list, meaning that a negative response was reported as ‘null’. Therefore,
it was not possible to distinguish between missing data and a negative response, and the assumption that a
null response implies a negative response has been made, meaning that the completion rate is classed as
100%. This was also the case in relation to the use of a primary or secondary dressing, bandaging or hosiery
and for wound healed status. Variables that this applies to are indicated using a footnote in Table 28.

TABLE 28 Completion rate by variable

Wound identifier® 37.5
ABPP 50.8
Name of hosiery® 68.3
Ethnicity 81.3
Wound maximum width 87.1
Wound maximum length 87.7
Wound healed 89.1
Type of wound 97.5
Date of wound-related consultation 98.0
Name of bandaging® 98.4
Name of secondary dressing® 99.5
Postcode 99.7
Name of primary dressing® 99.8
Consent date 100.0
NHS number 100.0
Date of birth 100.0
Sex 100.0
Location of care 100.0
Referral source 100.0
Event completed by 100.0
Chemotherapy/radiotherapy* 100.0
Incontinence® 100.0
Diabetes* 100.0
Elderly® 100.0
Immunosuppression* 100.0
Infection® 100.0
Mobility® 100.0
Nutrition® 100.0
Peripheral neuropathy® 100.0

continued
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TABLE 28 Completion rate by variable (continued)

Poor blood supply* 100.0
Poor oxygen supply to wound* 100.0
Recent acute illness/surgery© 100.0
Smoking status* 100.0
Steroids or NSAIDs* 100.0
Primary dressing used* 100.0
Secondary dressing used* 100.0
Bandage used® 100.0
Hosiery used* 100.0
Start of treatment date 100.0
Questionnaire start date 100.0
Wound healed date® 100.0

NSAID, non-steroidal anti-inflammatory drug.

a When appropriate (i.e. wound healed date required only when wound healed).
b For entries relating to leg or foot ulcers only.

¢ Null answer assumed to be negative, hence 100.0% completion rate.

The completion rate was lowest in relation to wound identifier, which was requested for the 499 entries
completed after the first download of data. An entry was provided in 187 of these cases (37.5%).

There was also a low completion rate for the ABPI; a measure was available for 171 of the 335 entries
relating to a foot or leg ulcer (51.0%). The ABPI was reported for a larger proportion of SystmOne entries
relating to foot or leg ulcers (53.4%, 156/292) than for paper wound assessment form entries (34.9%, 15/43)
and was recorded for 31 of the 300 wounds that were neither a foot nor a leg ulcer (10.3%).

Ethnicity data were missing for 43 individuals (22.1%) and a total of 119 entries (18.7%). Completion was
slightly higher for paper forms (87.5%) than for SystmOne entry (80.0%). Postcode data were missing for
two entries in relation to one individual.

An entry for the type of wound variable was missing for 28 of the 635 clinical entries; completion was
slightly higher on SystmOne than on the paper wound assessment form (96.6% vs. 90.3%). When wound
type was listed as ‘other’, details were required; there were 38 such wounds and further details were
provided for 30 (78.9%).

A numerical value (regardless of correct units) was recorded for 87.7% and 87.1% of entries in relation
to wound length and wound width, respectively; completion rates were similar between the different
methods of collection.

The name of the primary or secondary dressing was provided in a large proportion of relevant cases.
Completion was higher for name of bandaging (when relevant) for SystmOne entries than for paper entries
(99.5% vs. 94.3%). Name of hosiery was provided in fewer cases (68.3%), with completion higher on
paper wound assessment forms than when data were inputted directly into SystmOne (80.0% vs. 66.7 %).

Date of wound-related consultation was missing for 13 entries (2.0%) in relation to three individuals
(1.5%), with data missing from a similar proportion of paper and electronic entries.
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Accuracy

There were minor inconsistencies in how the NHS systems that we drew data from reported ethnicity.
For example, white British was reported as both ‘white British” and ‘white British — ethnic category 2001".
For 10 entries, ‘ethnic category — 2001 census’ was reported, without specification of ethnic category.

In relation to risk factors, most ‘other’ risk factors were additional to the prespecified list; however, one
entry listed chemotherapy under this heading and another detailed recent surgery despite there being
specific fields for this information. Another entry reported a wound type in this field.

There was a lot of inconsistency in the unit of measurement used for wound length and width despite
dimensions in millimetres being requested. Some entries were provided in centimetres and this was stated,
whereas for other entries the units were not specified and could have been either millimetres or centimetres.
A handful of entries reported wound dimensions using free text rather than as a numeric value. In addition,
some wounds that were reportedly healed had wound dimension recorded within the same entry.

Table 29 shows the numbers of entries in which a specific name was provided for primary and secondary
dressings, bandaging and hosiery despite a negative response being recorded for these items. This highlights
the difficulty in differentiating between missing and negative data when a response is either ‘yes’ or ‘null’.
Just under one-third of entries had actually named a specific dressing (17 entries, 30.4%) when a primary
dressing was not reported. Of these 17 entries, 13 were judged to be primary dressings. For secondary
dressings, a name of dressing was reported for 18 entries; of these 10 were secondary dressings and five were
dressings that are usually classed as primary dressings. A specific type of bandage was recorded for 23 entries
when a negative response was given with respect to presence and all of these were classed as bandaging.
Both entries specifying a hosiery type when a null response was provided were deemed to be hosiery.

All start of treatment dates seem reasonable; however, for 79 entries the questionnaire start date was
specified as being before the start of treatment date. Wound consultation was also reported as taking
place before the start of treatment for 70 entries.

Date of death was recorded for six individuals; two of these dates were after the study end date (and after
the date of analysis) and were assumed to be errors. A further two individuals consented and returned an
EQ-5D form after their supposed date of death.

Paper wound assessment forms for a randomly selected one-third (n = 9) of the individuals seen by district
nurses were checked and discrepancies between the paper form and the data entered onto SystmOne were
noted. There was a total of 15 forms for those nine individuals; notes were unavailable for one patient who
was in hospital at the time of the check and no paper questionnaires were available for another participant.
No discrepancies relating to study variables were found for 14 of 15 wound assessment forms (93.3%).

The only discrepancy was that the name of the primary dressing from one form had not been transferred

to SystmOne.

Frequency of inconsistencies between specification and presence of treatments

Primary dressing 56 (8.8) 17 (30.4)
Secondary dressing 426 (67.1) 18 (4.2)
Bandage 382 (60.2) 23 (6.0)
Hosiery 553 (87.1) 2(0.4)
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The register population

Around half of register patients were male (51.4.8%) and just over 70% were white British or British/
mixed British. The minimum age within the sample was 21 years and the maximum age was 99 years.

The mean age was 72.4 years (SD 14.51 years) and the median age was 75 years. Over 70% of individuals
within the sample were aged > 70 years. No demographic data were available for patients with EQ-5D
data only.

Table 30 presents the proportions of register patients with certain risk factors at baseline. Just over
one-quarter of the register population had diabetes reported at baseline and one-fifth of the first entries
in the register for each individual reported an infection.

Table 31 shows the frequency of different types of wound as reported at the first visit. In total, 271

wounds were reported at the first visit in 183 patients. Tracking of wounds through the study was difficult
because of issues related to the wound identifier when a patient had multiple wounds.

TABLE 30 Baseline risk factors for the wound register participants

Risk factor Frequency (%)
Continence issues 14 (7.7)
Diabetes 49 (26.8)
Infection 37 (20.2)
Nutrition 31(16.9)
Peripheral neuropathy 14.(7.7)

Poor blood supply 25(13.7)
Smoker 11 (6.0)

TABLE 31 Frequency of wound types recorded at first visit

Venous leg ulcer 81
Pressure ulcer 52
Dehisced surgical wound 34
Non-diabetic foot ulcer 26
Arterial/venous leg ulcer 25
Other wound 24
Arterial leg ulcer 8
Diabetic foot ulcer 8
Traumatic wound 7
Abscess 2
Missing 2
Burn 1
Pilonidal sinus 1
Other surgical 0
Fungating carcinoma 0
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Wound length and width are not summarised because of lack of clarity regarding units of measurement in
many cases. Because of this and the difficulties in tracking wounds through time, longitudinal methods
were also not applied.

Referral source is summarised in Table 32 for each entry with clinical data in the register. Most individuals
had one referral source but eight individuals had entries after referrals from two services and one patient
was referred by three services. One-third of entries were the result of a referral from district nursing
services and a further one-quarter were the result of a referral from general practice.

Table 33 shows the location of care for patients by area; around two-thirds of consultations took place
within the home and the next most common locations were a nursing/residential home or a health centre,
accounting for approximately 10% of entries each.

Face-to-face contact data were available relating to 100 individuals from the date of their consent until

July 2013. The number of face-to-face consultations per month ranged from 0 to 30, with a mean of
1.8 (SD 4.93).

TABLE 32 Referral source by area

District nursing 61 (53.0) 28 (30.4) 41 (31.3) 63 (29.3) 12 (15.4) 4 (100.0) 209 (32.9)
service

General practice 26 (22.6) 31(33.7) 33 (25.2) 61 (28.4) 7 (9.0) 0 (0.0) 158 (24.9)
Acute trust 23 (20.0) 15 (16.3) 18 (13.7) 42 (19.5) 28 (35.9) 0 (0.0) 126 (19.8)
Private sector 5(4.3) 1(1.1) 4(3.1) 27 (12.6) 8(10.3) 0 (0.0) 45 (7.1)
Tissue viability 0(0.0) 2(2.2) 18 (13.7) 4(1.9) 2(2.6) 0(0.0) 26 (4.1)
service

Podiatry service 0 (0.0) 10 (10.9) 7 (5.3) 0 (0.0) 8(10.3) 0 (0.0) 25 (3.9)
Intermediate 0 (0.0) 1(1.1) 1(0.8) 7 (3.3) 6 (7.7) 0 (0.0) 15 (2.4)
care service

Residential care 0 (0.0) 0(0.0) 7 (5.3) 1(0.5) 4 (5.1) 0(0.0) 12 (1.9)
service

Self-referral 0 (0.0) 4(4.3) 0 (0.0) 2 (0.9) 3(3.8) 0 (0.0) 9(1.4)
Mental health 0 (0.0) 0 (0.0) 0 (0.0) 4(1.9) 0 (0.0) 0 (0.0) 4(0.6)
trust

Community 0(0.0) 0(0.0) 0(0.0) 3(1.4) 0(0.0) 0(0.0) 3(0.5)
matron

Hospice 0 (0.0) 0 (0.0) 2 (1.5) 0 (0.0) 0 (0.0) 0 (0.0) 2 (0.3)
Neurology 0 (0.0) 0 (0.0) 0 (0.0) 1(0.5) 0 (0.0) 0 (0.0) 1(0.2)
service

Total 115 (100.0) 92 (100.0) 131 (100.0) 215 (100.0) 78(100.0) 4 (100.0) 635 (100.0)
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Location of care by area

Home 80 (69.6) 56 (60.9) 80 (61.1) 168 (78.1) 40 (51.3) 2 (50.0) 426 (67.1)
Nursing/ 7 (6.1) 2(2.2) 12 (9.2) 28 (13.0) 12 (15.4) 0(0.0) 61 (9.6)
residential home

Health centre 11(9.6) 18 (19.6) 10 (7.6) 11 (5.1) 9(11.5) 2 (50.0) 61 (9.6)
General practice 17 (14.8) 6 (6.5) 19 (14.5) 1(0.5) 0(0.0) 0(0.0) 43 (6.8)
Clinic 0(0.0) 10 (10.9) 7 (5.3) 0(0.0) 17 (21.8) 0(0.0) 34 (5.4)
Mental health 0(0.0) 0(0.0) 1(0.8) 4(1.9) 0(0.0) 0(0.0) 5(0.8)
inpatient

South Leeds 0(0.0) 0 (0.0) 0 (0.0) 3(1.4) 0 (0.0) 0 (0.0) 3(0.5)
Independence

Centre

Hospice 0(0.0) 0 (0.0) 2(1.5) 0 (0.0) 0 (0.0) 0 (0.0) 2(0.3)
Total 115 (100.0) 92 (100.0) 131(100.0) 215(100.0) 78(100.0) 4 (100.0) 635 (100.0)

Data analyses (including feasibility of propensity scoring and instrumental

variables analyses)

There were 31 entries that reported a healed wound relating to 24 individuals. It is difficult to say how
many of these entries related to unique wounds because of the deficiencies in the wound identifier, the
fact that the type of wound was missing for many of these entries and the issue of possible missed healing
events if data collection ceased when a service not participating in the pilot took over wound care.

An issue with data transfer meant that on receipt all wounds had a healing date regardless of healing
status. These dates were replaced with missing values when wound healed status was not confirmed but
confidence in the accuracy of these dates is low. On top of this, five of the 31 entries reporting a healed
wound had a start of treatment date after the date of healing date, implying a negative healing time,
which is obviously not possible. After excluding these five entries, the minimum reported healing time was
4 days and the maximum was just over 1 year (420 days); the median healing time was approximately

100 days. Summary statistics were recreated once seven potential duplicate entries had been removed to
provide a conservative estimate of time to healing. Time to healing ranged between 4 and 420 days
although the median time to healing was 88 days. Because of the lack of available data it was not possible
to present Kaplan—Meier curves or estimate the median healing time. It was also not possible to examine
time to healing for wounds with different prognostic profiles, although this data set holds the potential for
the application of survival analysis techniques.

Approximately 30% (31) of the 104 entries with infection indicated as a risk factor were reported as being
treated with a silver-containing primary dressing and < 10% of primary dressings for these individuals (nine
entries) contained iodine. As only 40 entries (23 individuals) would be available for inclusion in a propensity
scoring approach to examine the relative effectiveness of silver- and iodine-containing dressings, the
propensity scoring method was not applied.

We estimated the proportion of people with venous leg ulcers who were receiving appropriate
compression therapy by analysing the compression used and the ABPI measurement. Of the 166 entries
relating to people with a venous leg ulcer, 59 limbs (37 individuals) were recorded as having an ABPI
between 0.8 and 1.2 (safe limits for the application of compression). Approximately 85% of these 59 limbs
were recorded as receiving compression therapy.
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Because of the limitations in the data and the number of data available, instrumental variables and
propensity scoring could not be explored. With a longer follow-up providing more data and a reliable
wound identifier, it is thought that this exploration might be possible.

European Quality of Life-5 Dimensions questionnaire data

Of the 198 consenting patients, 12 had EQ-5D data only. In total, 157 individuals returned an EQ-5D form
at some time point, with 21 individuals returning a form at all three time points. Six individuals returned
EQ-5D forms but were not listed as consented; it is believed that there was an error with the patient ID for
these individuals but data were deleted as this could not be proven. The response rate for the baseline
EQ-5D questionnaire was reasonably high at around 80% but the proportion of those responding then
fell rapidly to 40.0% at 3 months and 12.3% at 6 months (Table 34). For an EQ-5D form to be used in
analysis, one level had to be chosen for each dimension; if the form was only partially completed a utility
value could not be assigned. It was prespecified that if a form was returned > 1 month outside of the
expected return date then the data would be discounted to allow for comparability of response.

The baseline EQ-5D questionnaire was fully completed by 146 individuals and partially completed by

a further 11. The baseline questionnaire was completed before the consent date for four individuals

(this was either an error in the date of the questionnaire or on the consent form). It took, on average,

just over 1 month to return the baseline questionnaire (mean 1.2 months, SD 1.83 months). In total,

116 questionnaires were returned within 1 month of the expected date (based on date of consent), of which
111 (56.9% of the sample) were complete and hence could be used in the analyses.

The 3-month questionnaire was completed by around 35% of individuals. No questionnaires were
returned early but the longest time until return was 9 months after the date of consent. The average
return time was approximately 4.5 months (SD 1.05 months). Of the 43 who returned the questionnaire
1 month either side of the expected date, 38 (19.5% of those in the study) completed all dimensions and
hence could be included in the analyses.

The 6-month questionnaire was returned by just 24 individuals (12.3%). No questionnaires were returned
early but the longest time until return was 10 months after the date of consent. The average return time
was approximately 8.5 months (SD 1.06 months). Of the four who returned the questionnaire 1 month
either side of the expected date, three (1.5% of those in the study) completed all dimensions and hence
could be included in future analyses.

Table 35 shows the frequency of each response level for individuals who returned completed EQ-5D
guestionnaires within 1 month of the expected date of return. No frequencies are presented at 6 months
to protect the anonymity of the three individuals who returned completed forms at this time point. At
baseline most of the population scored 2 for mobility; although this was still the most frequent score at
3 months, the proportion of individuals scoring 1 had increased, although at 3 months there was a much
smaller sample size. This increase in the proportion scoring 1 at 3 months compared with baseline was
seen across all dimensions.

European Quality of Life-5 Dimensions questionnaire response rates

Complete 146 (74.9) 71 (36.4) 20 (10.3)
Partially complete 11 (5.6) 7 (3.6) 4(2.1)
Total returned 157 (80.5) 78 (40.0) 24 (12.3)
Total returned within 1 month of expected date 116 (59.5) 43 (22.1) 4(2.1)
Returned on time and complete 111 (56.9) 38 (19.5) 3(1.5)
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TABLE 35 Frequency of EQ-5D response at baseline and 3 months by dimension

Mobility
1 24 (21.6) 12 (31.6)
2 80 (72.1) 24 (63.2)
3 7 (6.3) 2(5.3)
Self-care
1 59 (53.2) 29 (76.3)
2 41 (36.9) 6 (15.8)
3 11 (9.9) 3(7.9

Usual activities

1 24.(21.6) 13 (34.2)
2 66 (59.5) 19 (50.0)
3 21(18.9) 6 (15.8)

Pain/discomfort

1 21(18.9) 11 (28.9)
2 76 (68.5) 23 (60.5)
3 14 (12.6) 4(10.5)

Anxiety/depression

1 61 (55.0) 24 (63.2)
2 47 (42.3) 12 (31.6)
3 3(2.7) 2(5.3)

It is possible that the changes seen here could be an artefact of attrition as opposed to reflecting a true
change over time. To provide insight into this, the characteristics of EQ-5D respondents at baseline and
3 months were summarised and compared with those of the overall sample population.

Of those providing EQ-5D data at baseline, 51.0% were male, a similar proportion to that in the overall
register population; however, at 3 months, 65.7% of respondents were male. The mean ages of
respondents at baseline and 3 months (71.3 years and 73.3 years, respectively) were similar to the mean
age of 72.4 years in the register population. The median values were also similar. In relation to risk factors,
the proportions of smokers and those with a poor blood supply were similar at each time point to those

in the overall sample. There were, however, differences in the proportion with diabetes between those
providing EQ-5D data (22.5% at baseline and 13.2% at 3 months) and the overall register population
(26.8%). The higher proportion of males and lower proportion of people with diabetes at 3 months may
have led to the changes in responses, although it is not possible to say this definitively nor for the effect of
attrition to be disentangled from ‘true’ changes in the descriptive summary shown in Table 35.

Staff feedback

Four feedback sessions were held, one with tissue viability nurses (n = 6), one each with the two district
nursing pilot sites (pilot site 1, n=2; pilot site 2, n=12) and one with the podiatry service (n =1 podiatrist).
The sessions took place face to face at ‘team meetings’ except for the podiatry session, which took place on
a one-to-one basis. Note that the views expressed relate to the electronic version of the wound assessment
form for the tissue viability and podiatry services, and the paper version for district nurses.
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In general, staff felt that the wound assessment form was too long, laborious and time-consuming to
complete. A particular issue was that only one wound could be recorded per wound assessment form and
this was a disadvantage when a patient had multiple wounds and hence multiple wound assessment
forms to complete. Generic information also had to be included each time a wound assessment form

was completed. For district nurses using the paper version, the writing did not always go through all the
carbon layers and some things did not fit into the categories provided and they needed a free-text option.
The ‘questionnaire viewer’ facility (introduced part-way through the pilot study) enabled clinicians to view a
summary of the electronic wound assessment form by ‘hovering’ the cursor over it and this was regarded
positively as an aid to identify the relevant wound assessment form without having to open them all.

Tissue viability nurses reported that they did not complete the wound assessment form if they were busy
and tended to record the information elsewhere in the patients’ records on SystmOne (in the patient
journal, which is a facility to record free-text notes). If they did complete the wound assessment form,
sometimes it would never be opened again and it was not easy to compare past assessments.

District nurses used the paper version and, although complicated at first, they got used to it (this applied
more to pilot site 2). They found that it prompted them to carry out wound assessments (and reassessments),
undertake Doppler-aided assessment of ABPI and think more about which dressings they used; they felt
confident that they were not missing anything. However, they did note that the forms were heavy to carry
around and bulky in the patient notes.

Podiatrists tended to use their own wound assessment form that was specific to feet.

The mobile technology (ToughBook) did not always work well for the tissue viability nurses; the signal was
sometimes poor and they were unable to complete the form while out in practice. The recent introduction
of electronic care plans for district nurses was complementary to the wound assessment form and also
prompted reassessment.

Barriers and facilitators

The drop-down boxes on the electronic version of the wound assessment form made it easier to complete.
District nurses found the paper version more spaced out than the previous form but were also pleased that
the number of reassessment columns had been reduced, as this reduced the number of carbon pages.
Having multiple pages/one wound per form made it more difficult to use and it was sometimes difficult to
know which wound was which.

District nurses in pilot site 2 addressed the need for extra time to complete the form by scheduling their
work to accommodate it.

Tissue viability nurses felt that they had become more comfortable with mobile working technology and
this had made it easier to complete the wound assessment form. However, they also felt that a new form
was needed that combined with systems already in place in SystmOne and linked with planned new IT
devices in the trust. The podiatrist felt that more work with SystmOne was needed to overcome the
barriers to using the wound assessment form.

District nurses would have liked the form to be a single page (paper version) or to be able to use the
electronic version (using mobile technology). They also wanted the facility to draw a sketch of the wound,
inclusion of a body diagram and to be able to include more than one wound on a single wound
assessment form. They felt that the description of wound location could be removed.

Tissue viability nurses generally felt that a new form was needed that had drop-down boxes but also
‘fewer clicks’ and the ability to reassess a wound within a single wound assessment form. The podiatrist
wanted the form to be simplified and integrated into the current system.
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DATA CAPTURE AND EPIDEMIOLOGY (WORKSTREAM 1)

Tissue viability nurses were very supportive of using future technology to develop the wound assessment
form, such as integrating more with SystmOne and using devices such as a tablet with a camera that could
be used to upload data to SystmOne. District nurses also wanted to be able to use mobile technology to

complete the wound assessment form.

Activities associated with the register

We have chosen to represent the resources associated with the establishment and running of the register
as ‘activities’ rather than monetary costs at this point as we think that this will be more meaningful and
relevant over time. Activities and tasks generated by the register are detailed in Table 36 and relate to
those directly associated with setting up and running the register. Other activities at the NHS site for
routine data collection and developments are not included here but are discussed in the following section.

TABLE 36 Register activities

Set-up activities

Planning the aims, scope and methods in the form
of a protocol and related documents

Preparing and submitting ethics application and all
other approvals

Liaison with NHS site and university IT department
to discuss/agree data transfer issues

Running activities

Preparing and submitting substantial amendments
to ethics committee and all other approvals

Identifying potential participants and preparing
and mailing out study information

Dealing with incoming paperwork from potential
participants and filing it safety and securely

Recording recruitment details of consenting
individuals for upload to public research body
(UKCRN) and also NHS electronic patient records

Data entry into SystmOne for forms completed on
paper version of wound assessment form

Preparing and mailing out EQ-5D materials to
register participants

Data entry of EQ-5D data into spreadsheet for
register participants and filing the paper
documents safely and securely

Preparing for and extracting participant data from
NHS data warehouse and transfer (via secure
e-mail) to register administrator

Receiving register data and saving and storing
electronic files safely and securely

Uploading recruitment data to public research
body (UKCRN)

NHS and university

University

NHS and university

University

NHS

NHS

NHS

NHS

NHS

University

NHS

University

University

Collaboration between a number of
stakeholders
Project support officer and research fellow

Wounds data co-ordinator, research fellow
and project support officer

Project support officer and research fellow

Administrator

Administrator and wounds data co-ordinator

Administrator and wounds data co-ordinator

Wounds data co-ordinator

Administrator

Project support officer

Senior analyst in IT

Project support officer

Project support officer

UKCRN, UK Clinical Research Network.
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Other activities

Some activities occurred within the NHS site itself and were not necessarily regarded as register activity.
Within the pilot study, the development and implementation of the routine collection of electronic
patient data necessitated a great deal of NHS staff engagement including clinical staff (tissue viability
service staff), the wounds data co-ordinator and NHS IT service staff. This joint working took place over an
extended period of time. There was also clinical staff time required to record patient data in the wound
assessment form.

Furthermore, there was an activity implication attached to the patient and/or carer time to read and
respond to the study invitation and complete the EQ-5D questionnaire every 3 months.

Any register that relies on routine clinical data to populate it is dependent on the clinical and IT interface
within the source organisation. The use of IT in patient record keeping and the recording of clinical data
within nursing services were undergoing rapid change during the pilot study and continue to do so.

Our attempts to integrate the collection of complex wounds data into the clinical information system were
largely supported by enthusiastic clinical staff (both tissue viability specialists and general nurses), who
demonstrated a willingness to undertake wound assessments and treatment reviews as part of wound
management. Their accuracy and completion rates were also generally good. These attributes present an
important platform on which to build in the future, particularly if a wounds register is extended across the
trust and potentially to other areas/trusts. However, a number of challenges remain regarding the use of
routinely collected wounds data for a register. Although we were able to identify and track individual
participants using their NHS number, it was much more challenging to track individual wounds in people
who had more than one wound. Software limitations meant that each wound assessment form could not
be given an individual file name (with identifier) and we had to try to identify individual wounds using
information in the form (including wound type, size and location). When the problem was identified
(through the pre-pilot data), staff were requested to include Wound1, Wound2 etc. in the wound
description section. When this was completed it was possible to track longitudinal data; however, it was
not implemented until 3 months into the pilot study and the nurses were not always consistent in
recording the information. One possible solution might be further software development so that wounds
can be reassessed within the same wound assessment form rather than relying on nurses to manually
enter the information. An alternative would be to collect only information about a ‘reference’ wound,
perhaps the largest wound.

A key issue is that of coverage of the register and thus data collection. In some cases it was challenging to
track participants as they moved between different services for wound care. This made it difficult to report
an accurate duration of follow-up data. Full coverage of service providers would be required to ensure full
data collection.

Data analysis of the wounds register

A lack of data, because of both poor recruitment and the difficulty of tracking longitudinal data,

limited the analyses that we were able to undertake. We had planned to implement propensity scoring
and investigate the use of instrumental variables but this was not possible because of the limitations

of the data that were collected. Only one-quarter of those approached gave consent and future work
should consider alternative approaches to recruitment. It appears that some of the reasons why people
do not wish to take part may be because of old age and poor health, which are not easily modifiable.

A possible solution would be a two-tier model of participation, in which people could opt out of
completion of the EQ-5D (which would remove the need to identify participants). A two-tier model would
permit patients to choose their level of involvement while potentially enhancing the overall recruitment
rate and subsequent availability of core register data. Ethics approval for this pilot study was based on our
following a recruitment process of mailing study information to potential participants. Permission to
adopt a recruitment strategy similar to those that we use in wounds trials,'®'*"'® which involve recruitment
via the clinical care team, would be likely to enhance overall recruitment. Another alternative would be to
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consider using pseudo-anonymised data, providing the risk of re-identification of participants could
be minimised. Although some ‘richness’ of data would be lost (including EQ-5D data), using
pseudo-anonymised data would enable larger numbers of participants and a more representative sample.

This pilot study has identified areas for improvement in the characteristics of routinely collected NHS data
that are suitable for use in a register. For example, the standardisation of data variables is a key feature of
register data. Many of the data variables on the wound assessment form were standardised, such as the
‘wound type’ variable, which had 13 available options for staff to choose from and a limited opportunity
for free text. Other variables were less standardised. For instance, the ‘'wound length and width’ variable
required clinicians to insert numerical details in millimetres; however, this was not always carried out
accurately. Extending the standardisation of this variable to provide measurement options could potentially
increase its suitability for populating a wounds register. Similarly, because of the sheer number of potential
options, the ‘wound dressing’ variable was provided as free text, with clinicians entering the name of the
dressing. Further work could usefully investigate how wound dressing data could be further standardised
while remaining flexible, to incorporate new dressings as they emerge onto the market and into clinical
practice. The need for further data standardisation to populate a register creates an opposing tension with
clinical staff, who noted in feedback that they would like more free-text opportunities. Therefore, a careful
balance would need to be achieved to meet the needs of clinical record keeping by staff and the need for
high-quality data to populate a register.

Another characteristic of the NHS data used in this pilot study that would need to be enhanced if the
register was to be continued and/or expanded concerns the implementation of data definitions. Our review
work identified that explicit data definitions impact on the value and quality of register data. To date,
nurses have relied on clinical judgement when completing the assessment forms and few, if any,
operational definitions were available for variables. For the purposes of the complex wounds register pilot
we implemented a clear case definition of a complex wound (which was already in use within the trust
and wider region) and other wound definitions that had been used in the prevalence survey. Any future
wounds register using routinely collected NHS data would need to implement clear operational definitions
for all data variables.

Implications for future wounds registers

Wound care in the UK is something of a ‘Cinderella service’, subsumed in community nursing work and
captured only as crude activity data. Consequently, the planning of services and new research is hampered
by collective ignorance of the numbers of patients affected, treatments used and the likely value of new
research. We have previously shown that, historically, primary care databases (General Practice Research
Database and The Health Improvement Network) were suboptimal for exploring wound treatments and
outcomes because most care is delivered by community nurses and not accurately captured at the practice
level.”® The pilot register work was required because of concerns about the extensive challenges faced in
harmonising even routine data collection across the many health-care providers involved in complex
wound care. These concerns were borne out by our experience and the collection of data in our pilot
relied on the development of a complex infrastructure involving collaboration between multiple
stakeholders from the organisations involved. Full coverage of all providers was not possible within the
pilot study. Indeed, this infrastructure is a key programme output and, although we suggest that future
large-scale data collection is feasible based on the successful collection of valid pilot data, such data
collection would require similar close collaboration to support it.

A systematic review of previous prevalence surveys of complex wounds indicated a considerable
accumulation of published literature. All of the identified studies had methodological flaws that would
affect the validity of their prevalence estimates and/or were badly reported. Only a small number of studies
have investigated all complex wounds (or all wounds), with most focusing on wounds of a specific
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aetiology (usually leg ulcers). Estimates of the prevalence of complex wounds ranged between 0.24% and
1.4%. Most previous surveys appear to have used paper-based questionnaires and fewer than one-third
implemented any case validation. A defined geographical population was used for the denominator
population in half of the studies, with the other half examining a variety of populations. No studies used
the capture—recapture technique in hard-to-reach groups. Our scrutiny of the existing literature enabled us
to identify the core variables (a minimum data set) to be used in future studies. The findings of this review
also enabled us to design a prevalence survey that avoided most of the common pitfalls.

We had originally planned to use the capture—recapture technigue to estimate complex wound prevalence
in hard-to-reach groups. In the event this proved unnecessary because the targeted provision of health
care for drug users and people of no fixed abode in Leeds meant that we had few doubts that we could
identify people with complex wounds from these populations. Our own prevalence survey estimated that
1.47 people per 1000 (95% CI 1.38 to 1.56 per 1000) in Leeds were receiving health care for some kind
of complex wound. Pressure ulcers were the most common complex wound (point prevalence of 0.31 per
1000) followed by venous leg ulcers (0.29 per 1000). We have produced the first estimate of which we are
aware of the prevalence of complex wounds in current or previous intravenous drug users (5.64 per 1000,
95% Cl 3.97 to 7.99 per 1000). A clear picture emerges from these data of complex wounds mainly
affecting older people with multiple comorbidities. The mean age of those with a complex wound was
70.1 years (SD 19.41 years) and people with a complex wound had an average of two comorbidities,

with CVD and arthritis being the most common. Rates of urinary and faecal incontinence were also high
at 23% and 12%, respectively. Most people received their wound management from community nurses;
most patients received two to three wound care consultations per week, with a mean duration of

28 minutes.

Our review of registers and clinical databases identified five concerning patients with complex wounds,
although only one of these was UK based and this was > 10 years old. We designed a complex wounds
register with a view to future use in both clinical care and research (e.g. HTA). We worked closely with
clinical colleagues and NHS IT professionals to ensure that our register protocol had clear operational
definitions for most variables, clear recruitment and consent procedures and a data capture process that
would impact minimally on clinical work while providing clinically useful data.

We did not find any guidance and advice for people in the UK who are considering establishing a chronic
disease register and we think that such advice would be of enormous value. Such guidance should usefully
address important design features to be considered as well as issues around consent and data protection.

Our complex wounds register pilot demonstrated that recruitment to such a register is possible, although the
recruitment strategy that we used resulted in only approximately 26% of eligible patients being recruited.
Such a low recruitment rate would be unsatisfactory for a full register and would introduce selection bias.

A relatively small number of potential participants explained their reasons for non-participation, indicating
that recruitment would be likely to be negatively influenced by the age and general health of people

with complex wounds (i.e. primarily elderly people with other health conditions/poor general health

and dementia).

We found that it was possible to correctly identify the NHS records of consenting register participants,
extract data from the NHS databank and securely transfer and store register data.

The feasibility of data analysis could be assessed only to a limited extent within the pilot. We learned that
the tracking of individual wounds in patients with multiple wounds over time very difficult. The type of
complex wound reported for register participants was similar to what was expected from our prevalence
survey, with venous leg ulcers and pressure ulcers being the most frequently reported. Patients who
consented to participate in the register pilot were slightly older and more likely to be male when compared
with all people with complex wounds in the city.
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The median wound healing time for people in the wounds register was just under 3 months; however,
this was based on a small number of individuals. There were insufficient data to examine how this may
differ for people with different prognostic profiles.

The small number of participants whose wounds healed during follow-up may be because the tissue
viability service, by its nature, serves the more complex, hard-to-heal population and this was mainly where
we piloted the register. This was also evident in the pre-pilot data (which involved only the tissue viability
service), with over half of the individuals having only one consultation. However, expansion to other
services to improve coverage in the future would help overcome this issue.

Wound management of register participants was primarily delivered in patients’ own homes; this has
implications for the nature of the data collection for a register (currently likely to be on paper using some
method of duplication so that a copy stays with the patient and another is sent for data entry).

The day-to-day running of a register generates a considerable number of tasks and processes that require

at least one full-time individual with skills in project management, data management, data protection and
conducting quality procedures.
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Chapter 3 Service user and provider perspectives
(workstream 2)

Abstract

Background

Health care and research should be guided by the priorities of patients, carers, the wider public and the
NHS. Our objective was to explore the experiences of complex wound care, identify which outcomes
matter most to people with complex wounds, compare these with those reported in wounds research and
derive a prioritised list of research questions in the area of pressure ulcer prevention and treatment.

Methods

The methods used included semistructured interviews with people affected by complex wounds, carers and
health professionals regarding their experiences of complex wound care and desirable treatment outcomes;
a systematic review of the design and conduct of RCTs of complex wound treatments; and consultative
and deliberative research agenda setting in the area of pressure ulcer prevention and treatment.

Results

Most patients and health professionals viewed healing of the complex wound as the primary treatment
goal. Patients were greatly troubled by the socially inhibiting consequences of their complex wound, but
wound care services did not focus on the psychological or social impacts. The treatment model was geared
to healing, not ‘living with’ a long-term condition. In total, 167 RCTs of complex wound treatments were
analysed, of which 69 (41%) did not specify a primary outcome; 40 (24%) had complete healing as the
primary outcome, 47 (28%) used a surrogate measure of wound healing and 11 (7%) reported an
outcome unrelated to healing. A total of 960 treatment uncertainties were elicited and a top 12 prioritised
by patients, carers and health professionals.

Conclusions

There is a mismatch between the nature and quality of RCTs in complex wounds and the kind of research
evidence desired by patients, carers and clinicians. It was possible to work with patients, carers and health
professionals to identify and prioritise for research the uncertainties in pressure ulcer prevention and
treatment. Community nursing management of people with complex wounds may be improved by
adopting an approach aimed at helping patients live with a long-term condition.

Background

The primary stated purpose of the UK NHS is the improvement of health-care outcomes, with an
imperative to move towards systems of accountability that focus on outcomes achieved for patients rather
than on the processes by which they are achieved.’ Enhancing quality of life for people with long-term
conditions has been identified as a key ‘domain’ in the NHS Outcomes Framework.'?" Workstream 2
focused on service user engagement in identifying, measuring and reporting outcomes in chronic wound
care and their involvement in the prioritisation of wound-related research questions.

Chronic complex wounds impact on patient morbidity, mortality, daily functioning and quality of life.*
There is evidence from research into other chronic conditions that the outcomes that matter most to
patients may not be the primary outcomes measured in RCTs. For example, findings from the OMERACT
(Outcome Measures in Rheumatology) collaboration suggest that clinicians and researchers may not realise
that certain outcomes are very important for patients.’?* As a result, the OMERACT collaboration advocates
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the use of core outcome sets designed using consensus technigques.’?® There has been no such initiative in
wound care and there has been no systematic exploration of the characteristics of outcomes reported

for wound trials and the factors that influence them. If the principal clinical objective in wound care is
complete wound healing, this in itself can be measured and presented in a number of ways in RCTs.™
Conducting trials with lengthy follow-up is costly and time to complete healing and the proportion of
wounds completely healed are difficult to measure in trials of short duration. Therefore, studies may opt to
report surrogate outcomes including surrogate measures of healing such as change in ulcer size or
area.'”"?’ A surrogate end point is described by Temple'® as ‘a laboratory measurement or a physical sign
used as a substitute for a clinically meaningful endpoint that measures directly how a patient feels, functions
or survives'. Surrogates are predictors for the clinically meaningful end point of complete healing. There is
evidence that some surrogate markers are robust predictors of healing'®® but there may also be the potential
for false extrapolation. It is not clear how valuable such healing measures are judged to be by patients.

For example, Yudkin et al.’®® warn that surrogates used in diabetes research commonly show much larger
responses to treatment than the ‘hard’ outcomes that matter to patients, such as renal and visual
impairment or quality of life. They argue that, as a result, widely accepted treatment strategies are based on
artificially inflated expectations. Researching surrogate outcomes in shorter trials can cause other problems,
for example it is difficult to accurately assess adherence to treatment over time and this may impact on
treatment effectiveness. Within this workstream we therefore sought to find out what the important
outcomes are from patient, carer and staff perspectives and then systematically summarise the outcomes
that are reported in wound trials and compare the two. We also sought to explore whether or not factors
such as industry funding of trials may influence outcome selection or some other aspect of trial quality.

As well as getting the outcomes and trial design right, another important aspect related to the conduct of
high-quality, relevant research is identifying the right question in the first place. Several authors have
written persuasively of the importance of gathering and prioritising patients’ research questions so that
future research assesses the things that matter to patients.'3%'3

The James Lind Alliance (JLA) was established in 2004 to encourage patients, carers and clinicians to work
together to identify and prioritise shared health-care uncertainties, arguing that medical consensus can
be flawed and that research into clinical practice and NHS services should identify and address the
uncertainties and investigate the outcomes that are of most practical importance to patients, their carers
and clinicians. Research priority themes emerging from the deliberations of JLA partnerships to 2012
(across asthma, incontinence, vitiligo, eczema, stroke, prostate cancer, schizophrenia, aspects of balance
and type 1 diabetes) emphasise the assessment of treatments in terms of long-term effects (wanted and
unwanted) and safety and adverse effects.'®* All aspects of the management of complex wounds are
served by a poor evidence base; however, we selected pressure ulcer prevention and treatment as a
complex wounds topic on which to embark on a JLA Priority Setting Partnership (PSP). We selected
pressure ulcers because they are the most frequent type of complex wound (see Chapter 2) and because
their reduction is such a high priority for the NHS."*?

In summary, workstream 2 employed mixed methods to explore the outcomes that matter most to patients
undergoing treatment for complex, chronic wounds and how these compare with the outcomes that
matter most to health-care professionals and those measured and reported in RCTs in wound care.

We also report on the James Lind Alliance Pressure Ulcer Partnership (JLAPUP). Methods and results are
reported separately for three studies:

1. The relative importance of wound treatment outcomes to patients, carers and health-care staff
(which outcomes would stakeholders like to see measured in wounds research?).

2. A systematic review of complex wounds research (which outcomes are currently measured in
wounds research?).

3. Involving patients and clinicians in developing research priorities: the JLAPUP (what are the pressure
ulcer research priorities of patients, carers and clinicians?).
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This workstream therefore analysed the research that is undertaken in complex wounds and compared it
with the research that patients, carers and clinicians want to see.

The relative importance of wound treatment outcomes to
patients, carers, health-care staff and policy-makers

Introduction

Although wound healing (a physiological end point involving close monitoring of the wound surface area,
wound depth and extent of tissue involvement) is often regarded as the main aim of treatment for health
professionals and patients, there has been little published work that identifies and compares the treatment
outcomes that matter most to different stakeholders. In addition to healing, other possible outcomes of
interest in wound care include the number of dressing changes required by patients and associated
resource use; exudate and odour management; product durability; levels of wound infection; and whether
or not the wound recurs. Outcomes perceived as being important from the patient perspective include
wound debridement,'* pain, dressing comfort, effects on mobility and in/dependence and health-related
quality of life.”® It is noteworthy, however, how absent the patient voice is from wounds research and
particularly from conversations about outcomes. For example, the European Wound Management
Association Patient Outcome Group is made up of clinicians, academics and industry representatives'®
and did not involve patients in drawing up its guidance on wounds research.*

Objective

Our objective in undertaking this study was to identify the most important outcomes for complex wounds
from the perspectives of patients (including intravenous drug users), carers, health-care professionals and
policy-makers.

Methods

Interviews

Semistructured interviews using a topic guide were conducted with 33 people with complex wounds
receiving care from Leeds Community Healthcare NHS Trust. People were eligible for interview if they were
receiving care for pressure ulcers, leg ulcers, foot ulcers associated with diabetes or surgical wounds
healing by secondary intention. We particularly sought to include some people with complex wounds
associated with current or previous intravenous drug use. The interviews aimed to assess the wound
outcomes that mattered most to the interviewees. In contrast to previous research (e.g. Spilsbury et al.'¥)
the interviews did not focus on any one outcome (i.e. quality of life), but rather allowed participants to
generate naturalistic data on what they considered successful in terms of treatment outcomes. Interviews
lasting 30-60 minutes took place in participants’ own homes or, when an interviewee was of no fixed
abode, in a private room at a referring specialist general practice. One interview was conducted by
telephone. Interviews were digitally audio-recorded, transcribed verbatim and subjected to thematic

and comparative analyses.”®'3° One interviewee preferred not to be recorded but consented for
contemporaneous notes to be taken instead. A written post-interview checklist was completed
immediately after each interview recording who was present, the main themes, a note on rapport and any
particularly sensitive issues.

Purposive sampling was used to ensure that as broad a range of patient experiences as possible was
recorded in the interviews and to meet the wider programme aim of including the views of intravenous
drug users, which are seldom recorded in the existing literature. The sample size aimed to maximise
diversity across the patient group.’™ This meant adopting an iterative sampling approach, moving back
and forth (iterating) between sampling and analysing data so that preliminary analytical findings shaped
subsequent sampling choices. A sampling frame was drawn up by the researcher with NHS clinician
partners based on their patient profiles. The researcher had no access to patients’ medical records.

The clinician partners were asked to review patients and carers according to the sampling frame, make a

© Queen'’s Printer and Controller of HMSO 2016. This work was produced by Cullum et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

83



list and from this list ask patients if they might be interested in taking part in the research. If a patient on
the list expressed an interest, a clinician partner approached him or her. Those who agreed were referred
to the researcher who then telephoned them to give more details and to ask if she might send out a
written information sheet. In addition, one patient participant self-referred to the study after hearing about
it at a patient and public involvement event. One carer self-referred and a patient and carer couple asked
to be referred by their district nurse in response to articles that they had read about the study in Multiple
Sclerosis Society and carer publications.

Eight carers were involved in interviews. Six joined in the interviews above or were asked for additional
thoughts after the interview. Two carers, one recruited through the local carers group newsletter, took
part in separate interviews in which they were the primary interviewee. Finally, 12 health-care professionals
of varying grades and length of service involved in the direct delivery of wound care services were
interviewed at their place of work. Three of these had managerial responsibility for teams. One member of
the executive management team was also interviewed.

Ethics and informed consent

The study was subject to full ethical review. It received approval from the University of York Department
of Health Sciences Research Governance Committee and York Research Ethics Committee (reference
09/H1311/88). The researcher telephoned every patient and carer initially referred to the study by the
on-site clinicians. Care was taken to ensure that potential participants did not feel pressured to become
involved in the study. They were given time to read through the available information, ask questions and
make an informed choice. The nature and design of the study allowed for a ‘cooling off’ period between
the patient/carer being approached (or, in some cases, approaching us) and the interview taking place.
Each patient participant had at least three opportunities to talk about the study before an interview was
arranged. Participants were informed that they could withdraw at any time without giving a reason. They
were assured that the decision to withdraw or to not take part would not affect the standard of care
received. A consent form was completed before each interview, which provided a fourth opportunity for
people to discuss the study and consider their participation. Participants could access further information
from the programme website and all additional relevant study information was made available to
participants on request. A £10 shopping voucher was given to each lay participant to thank them for
taking the time to participate.

To preserve anonymity, the responses of health professionals with very distinctive roles in identifiable
places are not linked to particular individuals and quotations refer to a randomly allocated numerical
pseudonym. The key for this is available only to the interviewer.

Interview analysis

The analysis of interviews had five stages: reading the text and coding for descriptive labels; sorting for
patterns within the data; identifying outliers or negative cases and revising theory accordingly; generalising
and refining constructs and theories; and more detailed reflection and revision. Additional fieldwork served
to further contextualise the interview data. This including shadowing a tissue viability nurse at another site,
attending wounds conferences and training events, recording patient experiences at public engagement
events and the development of the JLAPUP. Engagement with the wider sociological and health literature
enabled a consideration of the intersections between individual experience and collective practices and the
integration of micro-empirical study with macro-theoretical perspectives.

Patients

Interviews with 33 people (18 men and 15 women) elicited narrative experiences of developing, having
treatment for and living with a chronic, complex wound, The biographical details of the patient
interviewees are summarised in Table 37. Some interviewees had multiple wounds and/or more than one
type of wound. Fifteen interviewees were receiving treatment for leg ulcers; five of these interviewees had
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TABLE 37 Biographical details of the patient interviewees

Age leaving Previous  Duration of
Patient Age Ethnic origin education Number of chronic wound
ID (years) (self-description) (years) wounds wound (months)
LU1 F 75 Scottish 15 2 healed LU - 6
LU2 F 80+ German 14 2 LU - 240
LU3 M 53 English 16 2 LU - 120
Lu4 M 66 English 15 1 LU - 48
LU5 F 85 English 14 1 LU - 72
LU6 F 97 English 15 4 LU LU 456
LU7 F 88 English 14 3 LU LU 12
LU8 F 81 English - 9 LU - 8
Al M 63 English >18 1 SWHSI - >12
A2 F 42 English 16 1 SWHSI - 8
A3 F 59 White British >18 1 SWHSI - 8
A4 F 57 White British 15 1 SWHSI - 9
A5 M 35 White British >18 1 SWHSI - 4
A6 M 41 Sudanese Student 1 healed SWHSI - 8
DFU1 M 55 English 15 2 DFU+PU - 3
DFU2 F 80 English 14 1 DFU LU 5
DFU3 M 70 English 16 1 DFU DFU 48
DFU4 F 83 English 14 1 DFU - 8
LDFU5 M 72 English 14 4+ DFU+LU  LU+DFU 72
PU1 M 40 Indian born UK 16 2 PU PU 12
PU2 F 77 White British 15 1 PU - 12
PU3 F 90 English 14 1 PU LU "Years’
PU4 F 72 English 15 2 PU PU 24
PUS5 M 57 English 15 1 PU PU 5
PU6 M 53 White British >18 1 PU PU 10
PU7 F 65 English >18 1 PU PU+LU 39
IVG1 M 40 White British 15 2 GW - 4
IVLU1 M 35 White British 14 3 LU LU+GW 45
IVLU2 M 36 White British 16 2 LU LU 24
IVLU3 M 45 White British 16 2 LU - 24
IVLU4 M 21 English 15 1 LU - 36
IVLU5 M 33 White British 16 1 LU - >84
IVLUE M 39 English 16 1 LU GW 5

DFU, diabetic foot ulcer; F, female; GW, groin wound; LU, leg ulcer; M, male; PU, pressure ulcer; SWHSI, surgical wound
healing by secondary intention.
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previously received treatment for leg ulcers, as had two further interviewees. Six interviewees had post-
operative surgical wounds healing by secondary intention. These are either surgical wounds deliberately
left open following surgery to heal from the ‘bottom up’ or the result of closed wounds splitting open
because of infection, tissue loss or other factors that prevent them from being stitched or stapled closed
again. Five people had foot ulcers associated with diabetes and eight people had pressure ulcers, including
one who had acquired a pressure ulcer while in hospital receiving treatment for a diabetic foot ulcer. Two
of the eight had heel pressure ulcers, which could also be classified as foot ulcers. One interviewee had a
groin wound as a result of intravenous drug use. Six leg ulcers were associated with the interviewees’ use
of intravenous drugs.

Eighteen people reported one wound, eight reported two wounds and five reported three wounds or
more (maximum nine); two people were interviewed about wounds that had ‘healed’ but which were still
problematic or required ongoing maintenance. Wound duration ranged from a few months up to

38 years. Some people were unclear exactly how long they had had their wound(s) and provided an
estimate. Thirteen people previously reported having treatment for a different chronic wound and one
person had been experiencing constant quick recurrences of the same leg ulcer for 38 years. The majority
of interviewees were managing multiple long-term conditions and disabilities. Those reported included
vascular disease, diabetes, arthritis, cancer, opioid addiction, spinal cord injury, multiple sclerosis (MS) and
spina bifida. One woman described herself as ‘a walking medical dictionary’ because she had so many
conditions (DFU2, female, aged 80 years).

The mean age of interviewees was 60 years; the median age was 59 years, with a range of 21-97 years.
The majority of participants were white British (30/33), one was Asian British (Indian), one was Sudanese
(seeking asylum) and one was German. English was a second language for two of the interviewees. Five of
the interviewees had attended formal education beyond the age of 16 years, two of whom were educated
to degree level, and one was currently in higher education. The majority of participants were retired or
unemployed. Five were in employment when they developed their wound. Nine reported that they were
widowed, four were divorced or estranged from a partner, seven were single and 13 had partners. The
partner of one interviewee was in residential care. One interviewee had dependent children living with
them. One had been a cocarer for a parent but was recently bereaved. Six of the interviewees were
homeless and sleeping rough or in temporary accommodation.

Treatment outcomes most wanted by people with leg ulcers

Fifteen interviewees had leg ulcers. Six of these were men who regarded their leg ulcers as a consequence
of intravenous drug use; these men were among the youngest people in the sample. Of those without
intravenous drug use involvement, six were women in their 70s, 80s and 90s and three were men in their
50s, 60s and 70s with a range of comorbidities including arterial and venous disease, arthritis, Bowen’s
disease, thyroid problems, gout, leukaemia and lymphoedema. Eight out of these nine interviewees said
that what they most wanted from treatment was healing:

... get it healed up and dried up as quickly as possible.

... to be cured ... to be rid of the ulcer.

... for them to get better.

| just want them to heal.
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... not to have the sores.
LUS, female, 81 years

... not to have a hole in my leg. For it to heal up.
LU3, male, 53 years

... what do | want most? Give me a miracle cure! That would be very welcome. Find a cure, that’s
what | want.
LU2, female, 80+ years

One of these interviewees with a leg ulcer for > 10 years was faced with the prospect of amputation but
was still hoping that his wound might heal:

Not to have a hole in my leq. For it to heal up. Or, like they did, they said, it's never going to heal,
I think we'll go down the amputation route . .. | just want it to heal up and that. And if it's not going
to heal up a decision has to be made whether I'm going to have to carry on dressing it forever, or
what. But nobody seems to want to make that decision. Because it's got smaller now ... And the
bloke who were going to chop me leg off went, ahhh you see, good job we didn’t cut your leg off
now, isn‘t it? And | thought, you were all for it at one bit. You were sat there with your meat cleaver
and your sharpener.

LU3, male, 53 years

Another of these interviewees, a man in his early 70s with bilateral leg ulcers and diabetic foot ulcers for
> 5 years, had refused amputation. What he most wanted was healing but he also acknowledged that
once one wound healed another might break out and that he could have recurrent ulcers until he died:

[What | most want from treatment is] to get them cured, right. You see that one ... that was about
that long. That was painful, right. But it healed 100% up, right. But as that closes up, the other one
opens out. So what the hell, you know . .. You talk about throwing your hankie in the sky and
clapping hands, right. No . .. the same day as it healed, | got another one. This one I've got, nearly
6 years now . .. that can heal and another will break out ... when'’s it going to end? | don’t know.
It will end when | die, probably. | mean, I'm 72 now, which I've probably lived a bit over time. | think
to myself that I'll take it with me.

LDFU5, male, 72 years

The exception was a woman aged 85 years who had had a leg ulcer for 6 months and had faced barriers
in getting access to treatment:

I felt as though Id hit a brick wall. That nobody were listening to me. Now, I'm 85, but I’'m not senile
and I'm not stupid.
LU5, female, 85 years

She said what she most wanted was to be listened to and to get it properly treated. Once it was being
treated, she most wanted to get the bandages off and 'not look like Nora Batty':

Well what | wanted — | didn’t want to be pushed off to one side, people saying, oh come back on . ..
And then, no you can’t come Wednesday because there won't be a nurse here. And you had to fit in
round them ... them receptionists, well [laughter] ... | wanted access. And | wanted somebody to do
something about it. That's all. | wasn’t asking for a miracle . .. But | just wanted somebody to get
something started. [Now] | just want to get these bandages off ... And not look like Norah Batty.

LU5, female, 85 years
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SERVICE USER AND PROVIDER PERSPECTIVES (WORKSTREAM 2)

All six men with leg ulcers who were or had been intravenous drug users said that what they most wanted
from their treatment was healing:

I just want it to be better, you know, | just want it to get better.
IVLU1, male, 35 years

... to heal up.
IVLU3, male, 45 years

... just to get them healed up . .. just generally make it better.
IVLU4, male, 21 years

... togetitright... Get my health back.
IVLU2, male, 36 years

... just to get it healed up, and that’s it ... | just want to get rid of it.
IVLU5, male, 33 years

I basically just want to get better.
IVLU6, male, 39 years

One of these interviewees with a leg ulcer for > 3 years wanted his ulcer to heal but talked about how
attending appointments and waiting for it to heal was putting his life on hold:

I just want it to be better, you know, | just want it to get better . .. If that’s [healing] not going to
happen, I'd rather have that knowledge now so | know where to take my life in what direction, you
know, even if | have to just have it done once a week at least | could go back to some part-time work
... All  want to do is go back to work. | don’t want to be on the dole ... make sure it's clean and
doesn’t smell.

IVLU1, male, 35 years

He was coming to terms with possibly irreversible damage caused by intravenous drug use and wanted
resolution of his chronic ulcer even if that meant amputation:

I thought I'd done everything right . .. with 5 years of being totally clean after | had the bust artery.
Everything felt all right and then all of a sudden | got this just because | scratch my leg basically . . . I've
even thought about having my leg chopped off and just saying, sod it, just get the leg chopped off
and have it healed up as a stump rather than be like | am. | mean the worst I've been I've wanted that
to happen.

IVLU1, male, 35 years

The interviewee with a groin wound had experienced barriers to accessing treatment. What he most
wanted was to be listened to and get the treatment he needed:

They doubt your pain . .. Their attitude was that | were a smack head — a heroin addict — nobody says
that, ‘a smack head’ ... You've brought it on yourself, tough. Eventually | got what | wanted. |
wanted it cut out [groin infection] and | got it cut out.

IVG1, male, 40 years (from contemporaneous notes)
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Treatment outcomes most wanted by people with pressure ulcers

Seven interviewees had pressure ulcers. Three were men, all of whom used wheelchairs, two because of
spinal cord injury and one because of spina bifida and hydrocephalous. Of the four female interviewees,
one had MS and three had multiple comorbidities including cancer, cardiovascular conditions, chronic
obstructive pulmonary disease, arthritis and asthma. All required a wheelchair or other mobility aids. Three
of the interviews took place at the interviewee’s bedside. Six out of seven interviewees said that what they
most wanted from treatment was for their pressure ulcer to heal:

For it [the treatment] to work! ... [G]et it over and done with . .. | just want rid.
PU1, male, 40 years

| want it clearing up. | want the ulcer to go.
PU2, female, 77 years

| just wish it would hurry up and get better . .. get it right.
PU4, female, 72 years

Ideally get rid of it.
PU5, male, 57 years

To have it operated on ... | just want it [surgery] to be done as quickly as possible and | want it to be
successful and to be mobilised again as fast as | possibly can.
PU6, male, 53 years

To heal and be finished with.
PU7, female, 65 years

Healing and/or getting access to treatment was seen as the key to getting mobile and getting on with life,
especially for those forced to live much of their lives in bed. For example:

| just wish it would hurry up and get better and then | can sit up all day ... | want to go back to going
to the day centre as well but | can’t see that happening before Christmas.
PU4, female, 72 years

One interviewee with previous experience of pressure ulcers was frustrated with the time that he had
waited to receive surgical treatment:

It was quite obvious by Christmas time that it wasn’t going to heal. It was so deep ... | would like to
know, and I'm going to ask them when | go in, have they ever seen a sore this big, this deep that’s
healed itself? I've a sneaky feeling the answer is no. So why don’t they operate in the first place
because it's wasting time, wasting money, wasting National Health effort, you know, nurses coming
here ... | just want it [surgery] to be done as quickly as possible and | want it to be successful and to
be mobilised again as fast as | possibly can.

PU6, male, 53 years

Most interviewees talked about the difficulty of achieving healing and the fact that even if this wound did
heal, they were at risk of developing new ulcers. For example:

| just want it over and done with and hopefully not get another pressure sore again. | know that’s not
going to happen, | probably will get another pressure sore.
PU1, male, 40 years
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I want the ulcer to go, you know, to not be there anymore. | suppose that’s wishful thinking.
PU2, female, 77 years

One interviewee with a current ulcer for 5 months, experience of previous ulcers and an ongoing risk of
pressure ulcers because of spinal cord injury said:

Ideally get rid of it If that can’t happen, to manage it so it doesn’t interfere with your life . . .
[What | most want is] the treatment that allows you to get on with living.
PU5, male, 57 years

The exception to the expressed desire for healing was one woman who spent most of her time in bed.
She most wanted to keep the wound clean and dressed, fearing neglect, that is, that the nurses would no
longer come and attend to it:

I'll have it for the rest of my life, well what life I've got left. It won't go away love . .. | wouldn’t like to
go about without nothing on, a pad on, you know . .. | sometimes think to myself, oh they'll stop
coming soon, you know, they’ll stop coming. It's got down to twice a week.

PU3, female, 90 years

Five of the seven interviewees with pressure ulcers linked their acquisition to medical interventions
including hospitalisation, radiotherapy and an accident with a shoe horn while being fitted for special
shoes by orthotics. Two interviewees expressed frustration at not being turned in hospital after being
placed on surfaces on which they could not turn themselves. When asked whether he had any coping
strategies or advice for others, one of these interviewees (PU1, male, 40 years), who had spina bifida and
hydrocephalous, and therefore a lifetime of managing pressure ulcers, said, ‘stay out of hospital’. Although
some interviewees were concerned that their ulcers may have been avoidable, one elder interviewee was
resigned to acquiring pressure ulcers during hospitalisation: ‘it's just one of them things that happened you
know’ (PU3, female, 90). An interviewee who had heel pressure ulcers from tight leg bandaging while in
hospital with pneumonia, acquired during respite care, focused the interview on another ulcer, which she
blamed on her own tendency to scratch. Interviewees who were wheelchair users all talked about risk and
the complexities of avoiding pressure ulcers while still being able to live a full life.

Treatment outcomes most wanted by people with diabetic foot ulcers
Four out of five interviewees with diabetic foot ulcers said that what they most wanted from treatment
was healing:

| want it to get better . .. Just get it healed.
DFU2, female, 80 years

... what | most wanted is for them to heal up quickly, which they haven’t done ... Get them healed
fast and get home.

DFU3, male, 70 years

I'm hoping it'll heal.
DFU4, female, 83 years

To get them cured.
LDU5, male, 72 years
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One of these interviewees also said, ‘I want them to take the pain away’ and ‘to make me walk’ (DFU4,
female, 83 years). One persisted with treatment rather than amputation despite the gradual loss of toes
and a long experience of leg ulcer recurrence:

... and then aqgain it's knowing it’s not going to be a success . .. because it's like cancer. Although
many, many years and moons have gone by, they're still struggling to find that cure, right, and they
haven't found it yet.

LDFUS5, male, 72 years

The exception here was one man facing the prospect of amputation who said what he most wanted was
to get mobile again. At the time of the interview he had his wound for 3 months. A severe foot infection

resulting in surgery for the removal of toes had been the trigger to finding out that he also had diabetes
and needed a coronary artery bypass operation:

... S0 within a week of finding an infection, half my foot’s gone ... | want to get mobile again ... I've
been sat here for 3 month now and it’s doing my head in . .. If you said to me right now, I’'m going to
perform an operation this afternoon, I'd say take that foot off because | can’t walk on it far, so it
might as well not be there, do you know what | mean? | don’t [won‘t] class myself as a cripple, alright
I've had an operation. | might be disabled, | might not be able to drive a wagon again but I'm not
housebound and | need mobility, you know, that’s what | need.

DFU1, male, 55 years

He was left with doubts about whether or not the surgeon should have tried to save his foot in the
first place:

He was the only doctor available [an accident and emergency rather than diabetes specialist] and they
have said, he was thorough and did them a favour . .. [he] is what they call a conservationist, he likes
to conserve stuff instead of chop off, get rid. But the amount of money that it must cost the health
service to do this, all that time because the [negative pressure wound therapy] you had to pay for
daily. The medication that I'm on, the attendance by the nurses, it's all expenses.

DFU1, male, 55 years

Treatment outcomes that matter most to people with surgical wounds healing by
secondary intention
All six of these interviewees wanted healing:

The flesh has merged and we just want that final closure of an epidermis to finish it off.
A1, male, 63 years

I need it to close. | just want it to close. | need to be comfortable. | need it to be quick.
A2, female, 42 years

| just want it over and done with ... just get rid of it all . .. to heal where it's going to heal for life and
| don’t have to worry about it any more.
A3, female, 59 years

... you just want it to heal and, you know, get better.
A4, female, 57 years

... to see light at the end of the tunnel . .. a resolution to it ... | can start doing all the things | used
to do.
A5, male, 35 years

© Queen'’s Printer and Controller of HMSO 2016. This work was produced by Cullum et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be

addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science

Park, Southampton SO16 7NS, UK.

91



92

SERVICE USER AND PROVIDER PERSPECTIVES (WORKSTREAM 2)

One of these interviewees, who was left with a small wound 12 months after treatment, weighed his
concern about his wound healing against his cancer survival: ‘these other things [the wound and stoma]
are really more secondary. The fact that you're alive still is the number one consideration’ (A1, male,

63 years). However, he was also concerned about being left with bodily disfigurement:

[T]here wasn't really a good successful outcome to the healing of my wound anyway because | was
still going to be left sort of body dysmorphic at the end of it ... So other than the healing aspect, |
had to deal with the other issues of the muscles not being joined together and just having to accept
that situation as being . .. [it's] the least worst case scenario. I've not had a recurrence of cancer, so
you're thankful for that. . . there were six of us [in hospital at the same time] and there are only two
of us that are still alive, so you know, it puts it all into perspective.

A1, male, 63 years

This interviewee and two others were also coming to terms with having a colostomy:

[There was] very little preparation beforehand regarding how mentally it would affect me having a
colostomy. And the consequences you know of the cancer treatment as well . . . very little counselling
other than the night before. Even then | was given some news, he said ‘you realise you could be
impotent and lose all erectile function’. | mean these things were just thrown at one.

A1, male, 63 years

All of these interviewees had undergone abdominal surgery. Two interviewees had undergone surgery for
a perforated bowel and were being investigated for possible Crohn’s disease or colitis. A woman with an
open wound for 8 months was trying to reconcile herself to accepting that there was little that could be
done to speed up healing:

It's like, you know it's there [the open wound] and you’re putting up with it but it's very frustrating
that it is there and that nobody is doing anything about it but in some ways they can't. So you’d like
somebody to magically do something. Stitch it up and get rid of it but they can’t do it. It’s impossible
to do.

A3, female, 59 years

She and others reflected on how the wound had happened and whether or not it might have
been prevented:

... maybe if they'd stapled it, it wouldn’t have popped. | don’t know. Maybe it would, maybe it
wouldnt, | don’t know. I'd perhaps like to think that it wouldn’t have done because when it’s been
cut three times in the same place, to stick it with glue seems a bit — | don‘t know. It just literally ‘pfff’
all the way down. Whereas when it was stapled before at least it had a bit of a chance.

A3, female, 59 years

Now I've read from doing research from other parties that do colorectal cancers that what is supposed
to be a good thing is for you to have a series of antibiotics before you go down to theatre. Now that
wasn’t offered to me and neither was it suggested . .. So | do think that if I'd had . .. It would
have helped.

AT, male, 63 years

The nurses were a bit concerned because there was a small internal stitch that had been left inside the
wound and they thought maybe that was why it wasn't healing, that maybe this stitch needed
taking out.

A4, female, 57 years
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[ just think to myself if I'd been operated on at the time when they’d seen me and they probably
would have saved themselves so much money, so it's not a complaint about how the treatment went
or anything like that or the surgery that I've had, it’s just the waiting time that | had to wait to have
the initial operation. If that waiting time had been decreased, | don’t think we would have had all the
subsequent problems that we’ve had afterwards.

A5, male, 35 years

One woman suspected that a short-term determination to cut costs meant rationing of more-expensive
dressings, which she assumed would help her to heal more quickly:

Like | say, a lot of it is down to money, you know, like wasting time with all different dressings and |
think they started with the cheapest first and worked their way up to the most expensive. Whereas if
somebody has got a reaction to a dressing, try the more expensive one and if that works, well that's
good. It means it's going to heal quicker. | mean maybe if they’d have done that, put the more
expensive one on me first, they might have been able to leave it, you know, a couple of days and it
might have healed quicker, so they would have saved money in the long run because, | mean they’re
buying dressings all the time.

A4, female, 57 years

Three interviewees developed their wounds after what they had anticipated to be relatively routine or
minor operations: a hernia operation, removal of the appendix and a keyhole sterilisation procedure, which
"failed, so they had to cut me open’ (A2, female, 42 years). There were lots of comments from these
interviewees about how waiting for the wound to heal was putting their lives on hold — they had a feeling
that they were in limbo and wanted to get back to being able to carry out their usual activities:

[l want] to see light at the end of the tunnel .. . my life has stood still for about 12 months and I'd like
to think that there is a resolution to it .. . | can start looking for work again. | can start exercising
again. | can start doing all the things | used to do. That’s what I'm looking for more than
anything else.

A5, male, 35 years

I need it to be quick ... and not painful ... when it’s closed | can get my life back on track and go
back to work properly and go back to my job, my friends and | can‘t [becomes tearful].
A2, female, 42 years

[l want] speed [laugh]! Because you think, god, how long is it going to take?
A4, W, 57 years

One interviewee who self-referred to the study said that, although his wound was healed, it still caused
him pain. He did not know why he had developed the wound in the first place and suspected it was
implicated in other health issues currently affecting him:

They have to tell me what is going on ... why still now I've got that [wound] and why my tissue is not
healing. Everyone tells me something different ... Only | want them to, you know, provide for me
[answers] like why my wound has been — that pain because sometimes pain is killing me and, you
know, | can’t eat and | can’t — so that most | want from them is the treatment . .. to treat my wound
[2 years after closure of a wound that was open for 5 months].

A6, male, 41 years
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Summary of key findings
When asked what they most want from treatment:

Most people (29 out of 33) said that what they most wanted from treatment is healing.

Two people who had experienced barriers to getting treatment said that what they most wanted was
access to treatment, ‘to be listened to’ (LU5, female, 85 years; IVG1, male, 40 years).

One man, who was deciding whether or not to have his foot amputated, said that what he most
wanted from treatment was to become mobile again (DFU1, male, 55 years).

One woman, who thought she would die with her pressure ulcer, wanted it to be managed and not
neglected (PU3, female, 93 years).

When asked what bothered them most about the wound itself, six people said pain, five people said the
social embarrassment of the smell, three people said the social embarrassment of leakage, two people said
the boredom caused by confinement to the bed/house, two said itching, two said the threat of infection,
one said the strangeness of not having pain (neuropathy), some gave more than one answer and some did
not answer or said ‘everything'’:

... how would you like to stand in front of a friend when you smell, it’s like you’ve got body odour or
something like that. It's not nice and then you've got the pain as well, so you’re always rubbing it or
trying to do something to make yourself comfortable, it's not right when you’re being out with people
to be in that situation. So it's left me at home, you know . .. For the last 5 years | haven’t had a
girlfriend. I've just got one recently . .. She said to me that she can smell it but she’s not bothered
about it because she knows it’s such and such. She said to me, got to get something sorted out about
it. I said | want to do, | don’t want to be like this forever.

IVLU1, male, 35 years

When asked if they could change one thing about the wound what that would be, most people did not
opt for incremental change. Instead, they said that they wanted:

To get rid of it.
LUZ2, female, 80+ years

Take it away. Completely.
LU4, male, 66 years

Just to heal.
LU5, female, 85 years

To heal properly, but to heal properly and to have your legs back.
LU7, female, 88 years

Not to have it full-stop. | don‘t want it full-stop. | wouldn’t wish it on my worst enemy.
IVLU1, male, 35 years

Get rid of them.
IVLU2, male, 36 years

I’d make my legs better.
IVLU3, male, 45 years

A new leg. With that not there.
IVLU5, male, 33 years
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I'd take it away.
IVLU6, male, 39 years

If I could change it? Just not have it.
DFU2, female, 80 years

Others said that they would speed up healing, pay for skin grafts or go back in time and prevent the
triggering incident/injury that started the wound. One interviewee said ‘'make me walk’ (DFU4, female, 83)
and one said ‘change the pain’ (A6, male, 41 years).

In summary, interviewees wanted to have access to treatment, to be healed and to ‘get their life back’ as
soon as possible. The one exception was an elderly woman with pressure ulcers who thought that she
would have her ulcer until she died and she most wanted to ensure that the wound would continue to be
managed and not neglected. The social consequences of the wound were as troubling to many
participants as the physical pain and discomfort.

A shared desire for fast healing and a return to mobility was common among people with different wound
types, along with a shared frustration that life had to be put on hold pending healing. Those facing
amputation of a limb wanted to know when to give up their hope of healing. Some of those with wounds
associated with intravenous drug use were coming to terms with the fact that the underlying damage to
their venous system might not be reversible once they stopped injecting drugs. Those with pressure ulcers
and a leg ulcer ‘ambassador’ spoke most about their desire for healing in the context of managing the
ongoing risk of acquiring another wound once their current ulcer was healed. Many of those with pressure
ulcers and surgical wounds were left with patient safety concerns about the cause of wounds that were
acquired while in health and care services and whether or not these could have been prevented.

Carers

Eight carers were interviewed; most contributed to an interview with the person they cared for and
consented for these comments to be used. Two people were interviewed in their own right, with the
person who they cared for being present on both occasions. The biographical details of the interviewed
carers are summarised in Table 38.

TABLE 38 Biographical details of the carer interviewees

c1 - Wife Al M 63 SWHSI
c2 55 Daughter DFU2 F 80 DFU
C3 70 Wife Lu4 M 66 LU

c4 46 Sister PU5 M 57 PU

c5 - Son LUG F 97 LU

C6 - Husband PU7 F 65 PU

c7 86 Wife - M 89 LU, PU
C8 - Wife DFU3 M 70 DFU

DFU, diabetic foot ulcer; F, female; LU, leg ulcer; M, male; PU, pressure ulcer; SWHSI, surgical wound healing by
secondary intention.
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Ideal treatment outcomes

Most carer interviewees said that ideally what they most wanted from treatment was for the wounds of
the person who they were caring for to heal and for things to go back to how they were, but they knew
that this was unlikely to happen:

Well, the impossible — as was [things as they were]. But that will never be.

Take them off [her] and put them on me!

Well best of all I would like him to be walking again, but | don’t think that will ever happen now . ..
sometimes it seems to bother him a bit and I'd just like it to heal for his sake.

This is rather dwarfed into insignificance compared to the other problems . .. You're still stuck with

it ... Like old friends who won't be parted. But we would quite happily be parted . .. | should imagine
we're always going to have to be very careful of it. It's going to need protecting with a lot of care. But
let’s get there first . .. The target’s moving back a bit. [t's moved back hundreds of times, but nevertheless
it still would be nice if something could be done [to heal it] ... [It's been] three and a quarter years!

The following interviewee was the carer of someone with a pressure ulcer and said that he wanted these
wounds to be prevented in the first place:

Yes, we think prevention. It's a bit annoying that these things are happening so much in hospitals. They
do need to be reducing them, because it’s costing the NHS so much . . . orthopaedic people and plastic
surgeons. The cost is just ridiculous to be quite honest. | know money’s short but you could save on
that if you could stop this sort of thing. But maybe that’s the Holy Grail, that's easier said than done.

Disagreements about treatment

There were points of conflict between carers and the people they cared for about some interventions. Two
were concerned about the reluctance of the person cared for to seek help. One, who feared losing his
independence, was reluctant to call the doctor in ‘in case they cart him off’ (C4). Another refused to leave
the house for appointments to treat multiple underlying conditions:

I think he’s just given up . .. This is the trouble. This is the worst thing for me. Because | can’t get him
to go out . .. every year he'’s supposed to go to the eye clinic [because of diabetes] and they would
provide an ambulance but he won't go. And he won't have his ears tested . .. that’s the thing that |
find frustrating. Well you can’t get any further, can you?

Carers also sometimes feared the consequences of the surgical interventions that the person being cared
for hoped would help resolve problems with the wound:

And that is the fear. He [the surgeon] can’t control your healing process. You're diabetic. You're
classed as obese in the sense that you are not the skinniest thing ... [as a consequence of inactivity
because of the wound] so even that is another additional risk problem. The fact that you've had all of
this . .. if you are worrying about appearances . .. from my point it does not worry me at all. | am
probably the only one that sees that and I’'m not saying it to make you feel better. I'd rather have you
here than take the risk of a cosmetic situation and that’s how | feel and | still feel like that.
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C8: You just go from week to week waiting for another ulcer to appear and it dries up and then it
comes back and to me, that will be it. That'll be what his feet will be doing now.

DFU3: Not when I've had my feet straightened.
C8: I'don’t know. | don’t know.
DFU3: Well, hopefully, anyway.

C8: That's all you can say, but you don’t know, do you? But you see, when he’s [had the operation] —
what is it, you’re about 6 weeks aren’t you with them pegs in? So it’s [going to be] even harder.

Some carers had gone through periods when they felt that they were drifting along and there was
treatment activity but no real treatment plan. This carer wished he had pushed more to see a tissue
viability nurse but he did not know about them at the time:

It just seemed to be a bit of a — not a losing battle, but we weren’t really getting anywhere. It would
have been nicer if we could have a tissue nurse in, if there was such a thing ... We just seemed to be
plodding on and not getting anywhere. Til that setback came [heel damage caused by orthotics] and
the really prompt reaction — I’'m not criticising anybody, but it's just the way that it . .. We should have
pushed more . . . The district nurses, one of them came one day and said . . . | think we’ll be coming in
years to come unless we do something. | should have thought of that and pushed it myself earlier on.
| didn’t know what to expect. | didn’t know anything about pressure sores at all. | didn’t know much
about them other than they were a nuisance.

cé

Most interviewees praised the treatment that the person they cared for had received but some were
ambivalent about the effectiveness of the interventions they had seen:

| think she’s always had fairly good treatment from the surgery and the doctors and nurses who have
been to her. They've always given her — everything that’s new that’s come out, they’ve tried. So |
mean, there’s not much else they can do really ... They actually just heal themselves, | think. They use
something that will heal up, and then the next time she gets one they’ll try it and it doesn’t work.
So then they try other different things.

c5

Nevertheless, carers appreciated someone coming to ‘keep an eye on it

Well all she does, she looks at it, measures it sometimes and changes the plaster and puts cream on
his legs. Because his skin’s very dry. But apart from that, nothing. | think more or less to keep an eye
onit...ldon’t know enough about it really ... | would have thought that if they cleaned whatever
the debris is there it would perhaps heal better, but | don’t know. She did put a little pad on today,
because it wasn’t healing, as well as the plaster. So, you know, they do try different things now and
again . .. the advantage to them coming, you see, is they can keep an eye on it. Because | mean,
I don’t know enough about them.

c7

Over the longer term some of the carers felt that there was a lack of interest in the outcome and that they
were being left to get on with it:

But sometimes though because it’s so long and it’s so chronic and these wounds are chronic whether
they're ulcers or . .. you sometimes have to re-address them a little bit further on ... and you can only
re-address