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Abstract

Introduction

Performance in healthcare systems is under constant scrutiny, with particular focus on
safety, quality and efficiency. The management of many-teng diseases invges complex
patterns of care processes. However, the mechanisms by which this works are poorly

understood, with care pathways reflecting pdetermined, linear processes.

Renal anaemia is a significant complication of chronic kidney disease that isieepten
treat and is associated with reduced quality of life and increased morbidity and mortality.
There is wide variation between the clinical performance measures of centres for renal
anaemia management, which researchers and practitioners have seggest due to

differences in organisation.

Aims and objectives
This research explores the features bfgh and low performingrenal anaemia

management services to build evidence tioeir improvement.

Methods

A multiple case studies approach examining anasmanagement at eight renal centres
with high and low performance was used. Data were collected using observation, interview
and document sampling. The Unified Modelling Language was employed to define an abstract
framework of the renal anaemia managenteservice. A thematic analysis explored factors

considered influential in the process and performance of renal anaemia management.

Results

System latency and reliability, regular communication and trust between decision makers
all appear significant iproducing high performance. The group of activities and coordination
mechanisms used to manage renal anaemia in haemodialysis patients in high performing
centres reflect these features. The current tax regime encourages practice that has neither

quality nor efficiency at its core.

Discussion

The findings provide an important platform for performance improvement in renal
anaemia management. In addition, the process modelling represents a departure from the
major body of such work in healthcare, usingicher language to represent the complex and
adaptive nature of healthcare systems. Therefore, the approach presented here may be a

useful template for future work in this field.
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Chapter 1

Introduction

Within healthcare, there is increasing awareness of differences between organisations in
policies, practice and outcomes for patients that are not explained by differences in their
LJ- G A Sigedsg@< or Rreferences (Wennberg, 2002). The evideased healthcare
movement seeks a better and wider understanding of existing knowledge along with the
generation of new knowledge to reduce these and other problems with healthcare (Gray,

2001).

As aresult of the systematic collection and analysis of patient data from United Kingdom
(UK) renal centres it has become clear that there is a large and persistent variation between
centres in achievement of clinical performance measures for correction rl renaemia,
among other things (Ansell et al., 2010). This variation in the UK and a similar situation in the
United States of America (USA) have been analysed statistically, providing evidence that much
of the difference cannot be accounted for by patialifferences, resources and facilities, local
social factors, treatment for anaemia and effectiveness of renal replacement therapy (Burton
et al., 2000; Fink et al., 2007). This research therefore examines the management of renal
anaemia in a selectiomf organisations with the aim of improving understanding of the
different approaches taken andlentifying good practice to enable improvements to its

delivery.
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1.1 Problem domain

The provision of healthcare in the UK consumed 9.6% of GDP iro2(@ffice oHealth
Economics, 2009) and is primarily providadthe governmentowned National Health Service
(NHS), which employs43 million staff (NHS Information Centre for Health and Social Care,
2010), making it the largest employer in Eurgp#HS, 2007). Beite being nationalised over
60 years ago, the NHS is still a set of largely decentralised organisations with central

government attempting to effect changes through policy initiatives.
Pang et a(2006) consider modern healthcare to have seven ubiquipyablems:

Errors and mistakes

Poor quality healthcare

Waste

Unknowing variations in policy and practice
Poor experiencéy patients

Overenthusiastic adoption of interventions of low value

=A =/ =4 =4 4 -4

Failure to get new evidence into practice

Exploring these issuesthin the USA, the Institute of Medicine has released two major
reports, To err is humar§2000) andCrossing the quality chas(@001) examining the extent
and reasons for the problems and how other industries manage them. They conclude that
there are tensof thousands of deaths each year in the USA as a result of preventable errors in

health care and call for a fundamental reinvention of the system, citing six challenges:

Reengineered care processes

Effective use of information technologies
Knowledge and sks management
Development of effective teams

Longitudinakoordination of care across patienbnditions, serices and sites of care

=A =/ =4 =4 -4 =4

Incorporating performance and outcome measurements for improvement and

accountability

In the UK, the last ten years haseen unprecedented increases in healthcare funding,
intended to improve the service provided. This has occurred in tandem with policies to invest
in information systems (Department of Health, 1998, 2000), use performance targets, league

tables and perforrance related payments (Department of Health, 2002, 2003, 2004b) and
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encourage patient choice (Department of Health, 2004b, 2006a, 2008). While the investments
have significantly improved access to care, the current and previous government believe the
qualty and efficiency of care can still improve dramatically (Department of Health, 2008,
2010).

There is a large variability in aggregate clinical performance indicators for renal anaemia
between centres, which, the Renal Registry report suggests, coukedoead by studying high
performing centres (Richardson et al., 2007). The severity of renal anaemia in patients
undergoing dialysis is associated witkrorbidity, mortality and reduced quality of life (NICE,
2006a). The primary clinical performance igador for the management of anaemia is
haemoglobin level and, in the UK, the current recommendation is to maintain patients
between 10.5and 12.5g/dl. The latest published figures show that renal centres have
between 39% and 70% of haemodialysis pasemtithin the target haemoglobin levels
(Richardson, Ford, Gilg & Williams, 2010). Differences in performance in anaemia management
have been analysed statistically and the conclusions of the authors were that a significant
proportion were caused by diffences in care processes and centre organisation (Burton et al.,
2000; Fink et al., 2007).
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1.2 Performance improvement

9FF2NIia G2 AYLINRGS LISNF2NXIyYyOS Ay 2NHIYAA
culture and technology (the knowledge, skills, toalsd processes used). Arranging the
F LILINB LINA F 0SS Odzf §dzZNB | yR GSOKy2ft 238 3IAGBSY |y
to high quality operations. The importance of process among these was given particular
prominence by Business Process Reeasggimg (Hammer & Champy, 1993) which argued that
in the light of new tools (information technology), organisations could be fundamentally
reorganised away from functional silos into more responsive and efficient prbcesesl

organisations.

Total QualityManagement (Oakland, 2003), Business Process Reengineering (Hammer &
Champy, 1993), Continuous Quality Improvement, Six Sigma (Pande, Neumann & Cavanagh,
2000) and Lean (Womack, Jones & Roos, 1990) are all approaches to performance
improvement that encouwage local identification of new ways of working with the guidance of
certain principles. These all came to prominence during the 1980s and 1990s and are seen hy
some as management fads (Ponzi & Koenig, 2002). They emphasise changes in technology and
culture and often espouse fundamental redesign or iterative changes and tests to guide the

process.

In contrast to these locally innovative approaches to performance improvement are best
practice approaches such as benchmarking; the identification and adomifoexisting
practices superior to those currently in use (Camp, 19856)the design of onsizefits-all
information systems (Swan, Newell & Robertson, 1998hese approachdecuson generic
solutions to a problem andre often criticised for their sensitivity to the uniqueness of each

context and how that will affect the superiority of the practice being transferred.

All of these approaches to performance improvement have been used in healthcare and
the tools and language that they use have ofteréailoredaccordingly In addition, many of
the features of these approaches have been combined as a breakthrough or improvement
collaborative(Institute for Healthcare Improvement, 2003; @vretveit, 2002). Trslves a
group of organisationgocusng on improvements to a particular aremakingand testing
changesand communicating with each other about their successes and difficulties (Dvretveit,
2002) Within renal anaemia management a collaborative was launched at the British Renal
Society confence (Renal Association, 2007), although without the funding for repeat

meetings there was limited collaboration between centres and little evidence of improvement.



Introductior 5

1.3 Process modelling

Process modelling is a key component of performance improvement effdtthelps
participants in the process understand the part they play, assists thinking about alternatives,
helps to create shared understanding and gives an explicit representation to which one can
refer. The formalisation of representations of purpose awctlvity has received a great deal of
attention within the information systems andoftware engineerinditerature. While many
such approaches have been createchet Unified Modelling LanguagéUML) (Obiject
Management Group, 2009 becoming establisheds the preeminent language due to its
flexibility and wide range of perspective®ecently, the NHS has begun using UML to build a
set of data models for clinical domains called the Logical Record Architecture for Health and
Social Care (LRA) (NHS Cating for Health, 2010b). The intention is that the designers of
health and social care information technology (IT) applications will use these models to support

information sharing that is relevant to organisational processes.

Process models typicallgresent a single process, rather than a categorisation of
multiple processes, which limits their analytical power. King and Johnson (2006) have
proposed the use ad toolkit of business process modellitgchniquesto capturevariety and
best practicein processes. This extends the ability to model and compare related processes by

providing a framework with which to organise them.

Although process modelling is a key component of performance improvement, as was
mentioned above, any aspect of an organis@afigts context and the multiple relationships
between these can affect performance. It is therefore important to recognise that different

contexts, cultures and skill sets may fit best with different processes.



Introductior 6

1.4 Thesis overview

This thesis explores how a@ugisation affects performance in renal anaemia
management. Chapter 2examines how performance and good practice are viewed within
healthcare before considering the nature of chronic care and the implications for efforts to
model it. The context of UK healthcare, CKD and renal anaemia management are provided in
chapter 3 which identifies current understanding of organisation in the problem domain and
the performance variations that prometl the research.Chapter 4describes the approach of
multiple case studies, the methods used to gather data on the organisation of renal anaemia
management and analyse its impact on performance.cHapter 5 a framework for renal
anaemia management is described that provides an overview of the functions of anaemia
management and the approaches to its delivery encountered in the course of the research.
Chapter 6examines whether performance is associated with three basic contextual features:
the resource of the participating organisations, the size and the ethnic mix of their patient
population Chapter 7examires a selection of factors that appear to affect performance in
renal anaemia management including latency, coordination, roles, relationships, use of
decision support and reliable drug supply and administration. Fichtyter 8synthesises the
evidence from the previous chapters to provide a setre€ommendations for practice

improvement in renal anaemia management.



Chapter 2

Literature

The research aims to examine the impact of organisation on perforenamcrenal
anaemia management, in order to enable improvements. In the introduction, the problem of
poor performance in healthcare wasiefly outlined along with the essence of performance
improvement approaches. Within healthcare, both innovative pennce improvement
approaches and those involving transfer of practice (spread of innovation) are in use, as well as
those that combine these designs such as the breakthrough collaborétiatitute for
Healthcare Improvement, 2003)In this thesis, th@rimary focus will be on the identification
of existing practices that resulh better performance because of the speculation that they
exist in the problem domain (Burton et al., 2000; Fink et al., 2007; Richardson et al., 2007) and
the relative tractality of such a problem for doctoral research. Therefore, this chapter
examines the concept of good practice in healthcare, in the context of evieeased
medicine and good practice. The chapter then considers the nature of chronic care and how
this mayinfluence approaches to modelling it, before reviewing relevant approaches to process
modelling, or the creation of care pathwaysa regular feature of process improvement

initiatives. However, first the concepts of performance and quality are explorselction2.1.

The search for relevant literature has been an ongoing process and carried out using a
variety of methods including keyword searching in a variety of databases, cited reference
searching, tracing of citations drdiscussion with senior academics. In addition, to identify
literature closely related to the proposed researehsystematic review of the literature was

conducted in December 2007, whigippendix Ddescribesand evaluates



Literature 8

2.1 What is performance?

Performance is the behaviour of a system with respect to a purpose (S. Anderson et al.,
2006). Within the operations management literaturerganisational performancean be
evaluated against five performance objecsyeost, speed, quality, dependability and flexibility
(Slack, Chambers & Johnston, 2004Here, qality relates to the excellence of the
product/service while dependability is the reliability of access to or delivery of the expected
product/service. Fleibility is the ability to cope with different output requirements (choice)

and produce similar outputs given differing inputs.

The term quality appears to have become an alternative word for performance for some
within healthcare, following the publicat2 y 2 F (GKS LyadAadadzisS 27
Crossing the quality chasrwhich named six aims for improvemeisafe, effective, patient
centred, timely, efficient, and equitahleMany definitions of quality in healthcare now include
efficiency or vale for money (Raleigh & Foot, 2010), althoubk Darzi reportHigh quality
care for all(Department of Health, 2008) gave quality the more limited scope of prevention of
ill health, empowerment of patients to personalise care, effectiveness of treatimedtsafety.
These are closer to the meaning of quality used in operations management, although there

remain areas of overlap with other performance aspects such as safety with dependability.
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2.2 Evidence based medicine and best practice

Evidencebased mediine is the predominant paradigm in Westestyle healthcare and
shares much in common with the concept of best practice from the management literature.
These emphasise rationalist (quality of technology) rather than normative (culture of quality)
approahes to performance improvement (see Barley & Kunda, 1992) and the replication or

transferability of practice, rather than innovation as a means to performance improvement.

2.2.1 Evidence-based medicine

Evidencebased medicine is the application of the best alai scientific evidence as
part of the decision making and application of treatment to patients (Sackett et al., 1996). This
is a centralised and tegown approach to the discovery and use of good practice involving
large-scale research, systematic rewie and dissemination of knowledge through a variety of
channels to inform national policies and local practice. The successionist experimental
methods (e.g. randomised controlled trials) and resulting standardised and averaged evidence
base appear at oddsvith the unique nature of the individual patient casget both

perspectives are necessary for the delivery of high quality care (Plsek & Greenhalgh, 2001).

Evidencebased medicine is typically concerned with individual care, albeit in the
abstract, alhough Gray has published a book regarding its application to system organisation
OHNAMUL O CtKAAd A& RSAONAOSR |a al &OASYOGATAO
echoing the movement dcientific managemer(see sectior?.2.2Best practicebelow). Gray
recommends a nested set of strategies for organising patient care as: managed care, pathways
and guidelines. Managed care is the systematic treatment provideasat of servicesor a
group of patients. Pathways, as discussed below, describe the local implementation of care
and patient progress. Guidelines are supports for the decisiaking process given a set of
circumstances and are considered part of f®motion of bestpractice in the NHS (Gray,
2001). Gray considers it essential that these guidelines are adapted to local circumstances with
the involvement of all who will be providing care to increase local ownership and improve the
fit. This softensthe approach allowing abstract good practice to be appropriated and

recognises some of the cultural issues involved in change management.

2.2.2 Best practice

Best practice has a long history in the rationalist ideology of management literature,

often traced toF.W. Taylor, an engineer who took a mechanistic perspective of organisations
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and led the theory of scientific management at the turn of the 20th century, placing an
SYLKIaAa 2y ARSYUGAFAOFGAZ2Y 2F || WoSaleeySiKkKz
followers of Taylor and presentd@rocess charts: First steps in finding the one best way to do

work (Gilbreth & Gilbreth, 1921), to the American Society of Mechanical Engineers who would
later adopt this early process modelling technique as a stand&allowing the second world

war, systems rationalisndeveloped, inspired by British operational command and concepts

from electronics and computers (Barley & Kunda, 1992). The change of approach was from a
focus on the concrete minutiae (such as handverents) in Taylorism to the abstract and

general (such as whole departments and organisations) in systems rationalism. The focus in
such approaches is on improvements in technology (including process) and latterly the social

& 0 NJzO G dzNB | yHRtheYehvifanrBeNtF IR&iSnAlismsig driticised for its increasing
ALSOAFEA&GLFGARZY GKIG al ONAFAOSaAa Ft SEAOAfAGE ¢
the face of a changing environment (Barley & Kunda, 1992). In addition, the stark lack of
interest in employees leaves it unable to deal with cultural issues and potentially blind to the

impact of their recommendations.

Best practice is seen by some authors as an abstract concept and others as a concrete
example. Reijers and Liman Mansg2005) define the ideal best practias the best way to
solve a particular problem iany context, but suggest that in reality it is necessary to localise it
appropriately. Szulanskl996)RSFTFAY Sa (NI YATFTSNI 2F 06Sad LINI Of
practOS GKIFIG Aa&a X RSSYSR adzLJSNA2NI (2 AYyUGSNYI f
2dziaARS (GKS O2YLI ye d¢ .SYOKYINJ]AYy3 A& O2ya
LINI O ((Gamd$ & Fweet, 1994nd involves the comparison of performance indicatfmns
LINPOS&dasSa 6A0GK AAYATLFNI LWzN1LI2aSaz 3ALAyAy3a 1Y
ultimately their recreation. While Can{ft995)believes a selection of best practices should be
synthesised and adapted to local conditions, SzulaaskiWinter (2002) suggest that the
attempt should be to replicate a concrete example perfectly, arguing that the best practice is
already high performing and easier to introduce as a whdfebest practice is transferable it
must be knowable in the abstract, buteé degree of abstraction possible for a particular best
practice may be very limited (as Szulanski (1996) suggests) or high (as discussed by Reijers and

Liman Mansar (2005)).

An important concern with best practice is that the approach might stifle st and
improvement. However, the literature on organisational routines has challenged this recently,
considering that the abstract conceptualisation of a process (ostensive) provides the reference

to which each real act of a process (performative) barcontrasted to identify opportunities
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for change, in turn modifying the ostensive (Feldman & Pentland, 2003; Pentland & Feldman,
2005). The theory of organisational routines has recently been applied to healthcare to
understand what resourcing, techruaical, coordinating and cultural structures are necessary
to embed routines for the use of interpreter services in general practice (Greenhalgh, Voisey &
Robb, 2007).

2.2.3 Good and best practice in healthcare

Good practice is a concept that is gaining curresan alternative to best practice.g.
Department of Health, 2004a, 2007a; Donaldson, 208d emphasises the potential for
continuingimprovement of the practice, the necessary link between context and practice, the
potential for several qually goodalternativesandii KS dzy OSNI F AyGeé 2F (KS

givenmultiple dimensions of performanamnd confounding influences

There are many existing examples of good practice within healthcare, for example within
renal care, patients who are iddfied as being at risk of requiring haemodialysis should
receive immunisation against blodabrne viruses so that they are likely to be protected when
exposed to risk of infection (Department of Health, 2001a). How&mirgeon1998 cited in
Holloway, khton, Francis & Mayle, 199@yiticised best practice studies in healthcare for not
examining the generalisability of practices, the context, the importance of personalities, the
criteria for judging what is best practice or the effects of local forCEsese are good reasons
for criticism and apply not just to healthcare, although these are all areasattstidy can

examine, even if only tentative answers can be given.

Practice differences in healthcare are often presented as inevitably bad (e.g2D08,
However, deliberate variation can be a response to differences in context, patient condition or
preference or an attempt at innovativienprovement. Jameand Hammond(2000)argue that
medical practice differences arise from @ntbination of factes includingthe complexity and
limitations of medical knowledge, ambiguity surrounding the identification of best practice, the
autonomous status of the medical profession and decentralised nature of teaching, human

error and the limits of human ability.
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2.3 Care pathways for chronic care

Process modelling is an important aspect of understanding and sharing practice across
many performance improvement approaches (Gilbreth & Gilbreth, 1921; Hammer & Champy,
1993) and is found in evidendmsed medicine in théorm of care pathways.A model is an
explicit representation of an abstraction of realityThe National Library for Health (2005)
defined care pathways as descriptions of sequences of healthcare for particular patients.
Examples of care pathways for ohic careare contained irthe National Service Frameworks
for older people and renal servicd®epartment of Health, 2001b, 2005) in the form of
flowchartsp a2NB NBOSyidfes F00Saa G2 GKS al Ll 2°
evidencebased, practieA Y F2NY SR LI G Kgl@aé¢ oal L) 2F aSRAOA
by the NHS and can be viewed online. Examples from the Map of Medicine such as the
diabetes care pathway and the National Service Frameworks illustrate relatively linear
processes like a pductionline or supply chain. As was suggested above, this will not always

fit well with chronic care.

Within the academic literature, several studies using process modelling in healthcare
have used common process modelling techniques, such as SaftrSystethodology (Allam,
Gray, Mcintosh & Morrey, 2004) and thénified Modelling Language (UM{Enape et al.,
2003; Kumarapeli, De Lusignan, Ellis & Jones, 2007; Liaw, Deveny, Morrison & Lewis, 2006;
Lunn, Sixsmith, Lindsay & Vaarama, 2003). Of the$g ome examined an existing process in
detail, for which they usedbservation, data and document sampling and repeated revision of
their models with interviews and group discussions with the local exg&usnarapeli et al.,
2007)

e-Pathways(de Luc & Tod, 2003) recommended the use of UML as an approach to
formalise and standardiseare pathway representations, something that is currently rare in
practice (Crocker, Johnson & King, 2009he UML (Booch, Rumbaugh & Jacobson, 2005;
Object Management Groupf2009), a formalised and extensible collection of model types
developed within the software engineering communibffers an approach that can describe
more than just a linear view of activitie#\ process can be defined as a collection of activities
that result in a transformatio{S. Anderson et al., 2006) aack often considered in terms of
activity, but the activity is only given purpose by reference to a desired transformatidncan
only be enacted by one or more entities collaborating. Although dctivity models in UML
are like flowcharts and therefore similar to many care pathways, there are other

representations of behaviour in UML including use cases, communication diagrams, sequence
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diagrams and collaborations (séigure 2.1). An actor is something with behaviour; in other
words an entity or role that is more than just a static object or store of information, it is
capable of performing processes. A use case is a class of scenarios that describes the
interactions between a subject and the actors involved in a transaction or set of transactions.
The use case relates to a user goal (a purpose that a user has for the suBtinunication
diagrams represent the network of entities that collaborate inaatjgular case, collaboration
diagrams emphasise who or what participates in some behaviour, while sequence diagrams
emphasise the timing of interactions. Therefore, UML can represent various and multiple

aspects as appropriate.

Hospital

e

Patient

(a) ‘ (b)

- o

(c)

Figure2.1 Figurative examples of a selection of UML model types

(a) Use cases and collaborations. (b) Communication. (c) Activity.

2.3.1 Process types

If process models are to be used in the abstract as a template for a new servime o
comparison, it is necessary to consider what it means to generalise or specialise a process and
how this may be done. While there are a host of methods available with which to model
processes, until recently little attention has been paid to theaoigation of such models.
Therefore individual models stood alone and were not usually considered to be one of a type
of activities. This is in contrast to models of objects and concepts, which are arranged and

classified in an ontology to aid compariswirtheir similarities and differences.

Classification is used to obtain useful generalisations. Three different approaches to
classification are classical categorisation, conceptual clustering and prototype theory (Booch,
1994). Classical categorisatiodentifies explicit properties that are shareadonceptual

clustering is a related but fuzzier approach based upon qualitative similarities that are not
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necessarily measurablevhile prototype theory groups by degree of similarity to a specific

example. Of these, conceptual clustering appears most appropriate to behavioural models.

Within UML, use case and collaboration diagrams can use the generalise relationship but
there is no consensus as to what specialising behaviour means (Cockburn, 2000). However
Malone, Crowston and Herman (2003) have presented a framework for organising a collection
of processes using both generalisation and the more familiar notion of compositimeitIT
Process HandbookThe method proposed is quite distinct from thabisjectoriented analysis
and design where a generalisation typically collects only the similar features of a group of
concepts, a method termed minimal set semantics (Malone et al., 2003). Malone et al.
propose maximal set semantics (specifically for psses, maximal execution set semantics) as
a method for generalisation of processes, essentially collecting all possible (known) ways of
conducting the process. A generalisation under maximal execution set semantics can be
achieved through either increadeabstraction of activity nodes or an increased set of possible
activity edges. This is in part analogous to the declaration of an abstract class in an object
oriented language where specification of the activity used to produce an external behaviour is
ISFTG G2 GKS aLISOAFftAaSR Ofraa FyR GKdza &A YA
generalising use cases.

To explain further, in the standard minimal set approach of objgEnted
programming, sultypes (specialeions) can only adékatures andhe defined features of the

subtypes are an increase upon those of their supgre as illustrated irFigure2.2.

True for all
mammals

True for all
objects

Figure2.2 Defined features of classgsninimal set semantics)
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To take an alternative perspectivihe potential attributes okeachclass are only limited
by what is defined about themThe more that is defined, the smaller the scope of the class as
illustrated inFigure2.3. The MIT Process Handboagproach is to attempt to record that
potential with respect to processes, enabling a synthetic model of the many ways of executing

a process to be displayed.

Object

Animal

Mammal

Figure2.3 Potential features of classes

VBP: An approach to modelling process variety and best prastisethe notions of the
MIT process handbook to organise a hierarchy of processes with the formal language elements
of UML (King & Jmson, 2006). The approach uses use cases as the basic element of the
typology, in order that the clustering concept is a specific purpose (rather than an activity

sequence for example).
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2.4 Summary

Within healthcare, care pathways are an important parevidencebased medicine and
good practice approaches. These approaches can be critiqued for their frequent lack of
consideration for context in its broadest sense, transferability andertainty about what is
good, but they need not be insensitive to #easpects. The complex and varied nature of
chronic healthcare may not lend itself to the typical style of current care pathways, but in UML
there appears to be an existing modelling language that would be appropriate to the needs of
both chronic and ade care delivery. However, UML has not been used extensively within
healthcare. There also exists an approach for combining process models to create an abstract

model of service delivery.
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Chapter 3

Context

3.1 UK healthcare organisation

Within the United Kingdom (K), most healthcare is provided free at the point of use by
the publicly funded National Health Service (NHS), which consumed 8.3% of GDP in 2008/9
while private healthcare expenditure accounted for 1.3% (Office of Health Economics, 2009).
The NH®mploys1.43 million staff(NHS Information Centre for Health and Social Care, 2010),
making it the largest employer in EuroffldéHS, 2007).

3.1.1 NHS structure

The NHS is composed of many legal entities, with funding flowing from central
government to and between thesentities (trusts) within a framework of rules. The NHS is
organised differently in the constituent countries of the UK, now under the auspices of their
devolved parliaments in Scotland, Wales and Northern Ireland.  Within England the
Department of Healthcontrols the NHS whose service provision is broadly split between
primary and secondary care, the main legal entities being Primary Care Trusts (PCTs) and Acute
Trusts (sedigure 3.1). 80% of funding goes to PCTs, alihprovide community services and
commission services from privately owned General Practices and secondary services, mainly
from the publicly owned Acute Trusts but also from the private sector and from Independent
Sector Treatment Centres. This is oversdy 10 regional Strategic Health Authorities (SHAS),
whose role is to ensure there is suitable and equitable provision of healthcare across their
area. Some services, including dialysis and transplantation, are commissioned by specialised
commissioningroups, based within SHAs and acting on behalf of PCTs. However, much of this
is due to change under proposals set out in July 2010 (Department of Health) with the
abolition of PCTs and SHAs and their replacement with GP commissioning consortia and an

NHScommissioning board.
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Figure 3.1 Organisational overview of the NHS in 2010 and the position of renal centres
within this structure (based on NHS, 2010)

3.1.2 Policies

The latest reorganisation of the NHS (Depaeht of Health, 2010) is just one in a series
of Governmerdled changes, PCTs having themselves been established in 2002 and, along with
SHAs, significantly reorganised in 2006 (House of Commons Health Committee, 2006). In
addition to these changes to th@gher organisational tiers of the NHS, a succession of policies
attempt to direct or incentivise changes to the operation of the NHS. Current policies designed
to improve the NHS include three payment schemes: Payment by Results (PbR), Quality and
Outcanes Framework (QOF) a@bmmissioning for Quality and Innovati¢@QUIN), although

the latter of these was not in place during fieldwork and will not be described here.

PbR is a hospital funding mechanism designed to improve quality and efficiencyl] as we
as enabling patient choice (Department of Health, 2002; King's Fund, 2007; Pate, 2009). The
Department of Health introduced PbR in 2002, which sets out national, per patient, tariffs for
most hospital procedures that PCTs pay for the services theydmmmissioned, changing the
funding of hospitals away from local block contracts that were largely based on historical
settlements and the skills of local negotiators. A mandatory national tariff has not been set for
dialysis, transplantation, or other Wedefined episodes within renal care, although the change

to payment by procedure has occurred with the tariffs being negotiated locally.

PbR primarily incentivises hospitals to do more procedures where they are cheaper for
the hospital than the nationaariff. Therefore, hospitals have incentives to reduce the costs of

their activities and increase the volume of those activities (Audit Commission, 2004). The
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drivers for quality enabled by PbR are supposed to be patient choice and allowing
commissiones to focus on what hospitals provide to the exclusion of cost. However, patient
choice is limited in specialties such as nephrology where provision of care is centralised and the
condition is chronic, because of the travel costs of choosing a diffeeanitecthan the closest

one. PbR is due to be replaced as part of the changes discussed above (Department of Health,

2010), although the precise form of the new system is unclear.

QOF is a voluntary incentive scheme for general practices designed to antitev
quality of care they provide for their patients (Department of Health, 2003). Practices are
rewarded based on achievement of a series of clinical performance indicators, for example the
proportion of patients registered with Chronic Kidney Dise&3€[Y) whose blood pressure is
140/85 or less (NHS Employers & British Medical Association, 2009). However, this is described
| anotcabout achieving targeter PCT performance management but rewarding contractors
F2NJ 322 R LINI OG A OS £ 008)5I6had bbkh Mgosfed that the intr&duction &>  H
the CKD section of QOF resulted in a 61% increase in referrals to one renal centre over 30
months (Phillips, 2009), meaning that many patients are now receiving appropriate specialist

review, but also ptiing significant burden on renal centres.

3.1.3 Quality and performance

In addition to the bodies and incentive schemes described above, there are regulatory
bodies in place to examine the care provided in hospitals. The Care Quality Commission (CQC)
recentlyreplaced the Healthcare Commission (HCC) (Great Britain, 2008) and is responsible for
licensing and monitoring provision of care to ensure essential standards of quality are achieved
(Care Quality Commission, 2010a). Hospital care is rated at a trust thém departmental
level, examining factors such as mortality rates, infection control and incident reporting (Care

Quality Commission, 2010b).

There are a number of other bodies designed to assist in improving the care provided by
the NHS by: funding search (National Institute for Health Research (NI&tR) the Medical
Research Council (MROroducing clinical guidance (National Institute for Health and Clinical
Excellence (NICE)), developing tools and techniques to enable organisational change (NHS
LyadAddziS F2N Lyy28FiA2y FTYR LYLNR@GSYSyidoz:
AaSNIAOSEae obl{ [/ 2yySOGAy3a F2NI I SIfTOGKX wnamnl
on performance improvement within the NHS, including organisational aspefts o
performance. In the section on renal anaemia managemar8) the relevant work of NICE

will be considered. Two models of tpeocesses in renal care constructedder the auspices
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of NHS Cfhre discussed in the introduan to chapter § while the contribution of the NHS
Institute to a renal anaemia improvement collaborative is noted in the introductioch&gpter
7.
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3.2 Chronic Kidney Disease

3.2.1 Diseases

Chronic Kidney Disease (CKD) describes the state of having significantly reduced kidney
function or kidneys that are damaged or abnormal, for an extended period of time
(Department of Health, 2005; Levey et al.,, 2005) @aften irreversible and progressive.
Many underlying diseases can cause CKD but these produce a similar range of symptoms and
have broadly similar treatment strategies. CKD is a global public health problem, and is
associated with increased risks aditkey failure, cardiovascular disease;alise mortality and

a wide range of comorbidities (Go et al., 2004; Weiner et al., 2004).

CKD is often categorised by degree of excretory kidney function into 5 stages, where 1 is
normal excretory kidney functioand 5 indicates the greatest extent of kidney disease and
hence the lowest excretory kidney function (US National Kidney Foundation, 2002). These
stages largely dictate the suite of care patients will be offered, with primary care typically
managing patiets in stages -B and renal centres becoming increasingly involved through
stages &. At stage 5, renal replacement therapy (RRT) is often required fotdomgsurvival,
and this stage is known as Established or End Stage Renal Failure (ERF/ESRF).

It is estimated that at least 8.5% of the adult population of England and Wales have CKD
stages &b, with proportions increasing with age and much greater proportions among women
than men (Stevens et al., 2007). At the start of 2009 there were 47,525 adulte iUK
receiving RRT, equivalent to 774 per million of population (pmp) (Tomson, 2010), a significant
increase from approximately 30,000 in 2000 and not predicted to stabilise until at least 2025
(Roderick et al., 2004).

3.2.2 Treatment and services in the UK

Renal care is expensive and expanding, currently taking 2% of the NHS budget (Feest,
2007). Renal centres primarily exist to provide a wide range of specialist (secondary and
tertiary) care to people with kidney related disorders. Within the NHS in &shgthese
centres are part of acute trusts (sdigure 3.1). Renal centres are located in hospitals but
usually provide or coordinate services away from the main site. In England there are 52 renal
centres serving estiated populations of between 0.29 and 2.20 million people (Ansell &

Tomson, 2009). People typically access the care of a renal centre by referral from their GP;
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although referrals also come from within the hospital sector, often because of an acuteedeclin
in kidney function associated with intercurrent iliness.

wSyYyIlf OSyiNXa OFGSaI2NRasS GKSAN LI GASYGa
progression and the care they will provide for them (digire 3.2 and figure 3.3). Patients
who attend a clinic may receive advice and treatment and usually have a range of tests
LISNF2NXYSR (2 FaaArad Ay RSOA&AZ2Y | 62dzi GKSANI
are likely to reach KD stage 5 within a year or two, they are usually provided with education
and advice about the treatment options available, broadly termed renal replacement therapy
(RRT) and conservative car€here are currently two methadfor renal replacement therapy
either dialysis or kidney transplantatiorThere are several types of dialysis available, the main
one in use being haemodialysis in a clinical setting, but also community based options of
peritoneal dialysis (PD) atmme haemodialysis (home HD) (sdsodigure 3.3). Conservative
care management provides drug therapy to manage the symptoms of CKD stage 5 without the
invasive impact of renal replacement therapy and may therefore be an appropriate choice
among patients wh limited life expectancy or those who otherwise make an informed choice
not to undergo RRT (Murtagh et al., 2007). As an informed choice with specialist management
it is a relatively new phenomenon, but increasing (Murtagh et al., 2006) following the
publication of the National Service Framework for Renal Services (Department of Health,
2004a, 2005). There is significant preparatory work required for all forms of RRT, in particular
surgical procedures to provide access for dialysis, identification sdiple live kidney donors
and medical assessment of operative and pmstrative risk in the case of transplant, and
counselling to achieve informed decisioreking in all cases. For this reason, early

identification of patients who are likely to progressstage 5 assists with their transition.
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Figure 3.3 State diagram of dialysis patient modalities (stdtate of dialysis infigure 3.2
above).

3.2.3 Renal Registries

There are many national and internationanal registries: organisations that collect
datasets about renal patients, in particular RRT patients, and their care. The UK Renal Registry
is a part of The Renal Association and collects standardised data quarterly from the information
systems of alUK centres, including biochemical and haematological information, which makes
it unigue among registries (Hodsman, Feest, Ansell & Tomson, 2007). The Renal Registry
publishes annual analyses based on this dataset that compare patient outcomes, treatment
and demographics (e.g. Ansell et al., 2010). The Renal Registry primarily contains data on RRT
patients, (see sectioi.2.2 by far the largest subsection of which are HD patients. In addition,
some data is held on other neptlogy patients, in particular those in the process of being
prepared for RRT, although this is less complete. Such a high quality clinical dataset is rare and

provides great opportunities for research.

3.2.4 Variety in renal care and impact on outcomes

Within the UK renal community, the introduction of the Renal Registry report has drawn
into focus persistent differences in performance across a range of measures between renal

centres. Several studies across the world have examined such differences, attempted to
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(Fink et al., 2007; Khan et al., 1996; Schaubel, Blake & Fenton, 2001). However, a paper using
artificial neural networks to examine survival on RRT in the dikdf no evidence of a

difference explained by the centres themselves (Tangri, Ansell & Naimark, 2006).

Multidisciplinary care in low clearance patients has been associated with reduced
hospitalisation and improved survival time on dialysis in two stud@srtis et al., 2005;
Goldstein, Yassa, Dacouris & McFarlane, 2004). This involves access to a wide range of
healthcare professionals (dieticians, pharmacists, nurse educators, etc.) rather than just
nephrologists. Both studies were comparisons of patieattending the same centre and thus
receiving otherwise comparable treatment. In addition, the patients receiving multidisciplinary
care were significantly less anaemic at dialysis start and after 6 and 12 months (Curtis et al.,
2005). Multidiscipliney care has also been associated with improved overall survival among
elderly patients (Hemmelgarn et al., 2007). However, an earlier randomised controlled trial
found no difference in any relevant marker between patients followed for five years (L. E.
Harris et al., 1998) meaning that if a genuine effect existed in the other three studies the detail

of the mechanisms or differences in context may be important.

Among HD patients, one study has examined the effect of multidisciplinary team
meetings or sidown rounds, a less frequent version of the ward walk round without the
presence of a patient (Plantinga et al., 2004). The study compared 75 facilities and found a
significant association between monthly or more frequent meetings and mortality after
adjugment. In addition, a significant association was found with relation to high albumin (a
general indicator of health) and to the total number of clinical performance indicators

achieved, although no significant difference was found for the indicatorrfaemia.

A recent report by the then president of the Renal Association, Professor Feehally
(2007), describes his visits to every renal centre in the country in an attempt to examine
similarities and differences in practice to assist the sharing of goarlipeaand understand the
reasons for the degree of variety. He considered the quality of care to be remarkable given
levels of resource and found the variety was often intertwined with complex local and regional

circumstances.
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3.3 Renal anaemia management

Reral anaemia is a significant complication of CKD caused by a reduction in the
production of erythropoietin and is increasingly common as kidney function declines (NICE,
2006a). It isassociated with significant health costs, patient morbidity, heart diseasd
accelerated kidney damage. Healthy kidneys produce several hormones including
erythropoietin, which stimulates red blood cell productiokVhen haemoglobin (the protein
that carries oxygearound the body falls sufficiently the individual is consréd anaemic.The
condition ismainlytreated using a combination @rythropoiesisstimulating agents (ESAad
iron with average drug costs alone estimated &680 per patient per yeafAnsell, Brealey &

Bell, 2007)

3.3.1 Pathophysiology and prevalence o f renal anaemia

In the general population at sea level, anaemia is defined as haemoglobin levels below
13g/dl in men and 123/dl in nonpregnant women (World Health Organisation, 2001). Renal
anaemia (anaemia caused primarily by reduced erythropoietirdipetion) is associated with
reduced quality of life; reduced activity, cognitive and sexual function; left ventricular
hypertrophy and cardiac failure; increased hospitalisation andaalse mortality (McMahon,

2008; NICE, 2006a). 90% of haemodialysiemts and 76% of peritoneal dialysis patients are
treated for renal anaemia with ESAs in England, Wales and Northern Ireland (Richardson et al.,
2010), approximating to 22,000 dialysis patients. In a survey of English GP databases, 81.5%
(n=4,443) ofpeople with stage & CKD had a haemoglobin record, of whom 15.3% were
anaemic according to WHO criteria and 3.8% hack#Hbg/dl (de Lusignan et al., 2005), the

point at which treatment should be initiated according to several guidelines (EBPG Il working
group, 2004; NICE, 2006a; US National Kidney Foundation, 2002). The latter figure was used by
NICE (2006a) to estimate that 108,000 people in the UK may have anaemia and CKD. This
potentially underestimates the total number requiring treatment, as it sla®t include those

already successfully treated, although some will have anaemia due to other causes than CKD.

Red blood cells (also known as erythrocytes) deliver oxygen around the body. They make
up approximately one quarter of the cells in the humardiy normally being produced at a
rate of 2million per second and surviving for 10@0 days before being taken out of
circulation and destroyed by the spleen (Pierigé, Serafini, Rossi & Magnani, 2008). This process
normally maintains a stable mass ofdrdlood cells, replacing them at the rate they are

destroyed (Erslev & Besarab, 1997). They are produced and mature in bone marrow, a process
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known as erythropoiesis that can take over a week; certain stem cells become responsive to
erythropoietin and, irits presence, develop into erythroblasts, which then lose their nuclei and
mature into erythrocytes (Elliott, Pham & Macdougall, 2008; Erslev & Besarab, 1997).
However, in CKD patients there is often reduced erythropoietin production and, in HD patients,
a typical reduction of 300% in erythrocyte lifespan (Ly, Marticorena & Donnelly, 2004).
Erythrocytes are largely composed of haemoglobin, which contains iron and can bind to
oxygen. The lifecycle of erythrocytes and the production process mean thageh in the

rate of erythropoiesis do not cause instant changes in red cell number or haemoglobin
concentration; it takes approximately one lifespan for a new steady state to be reached, which
may be less than 30 or greater than 100 days in HD patieetsifiger, Gotch & Sheiner, 1992).

LY FTRRAGA2YS |y AYRAGARdzZfQa OKIFy3aS Ay SNE
erythropoietin vary significantly, with an estimated coefficient of variation 668% (ibid) and

the interaction of this with lifepan variation make projection of change in haemoglobin

concentration difficult.

3.3.2 Treatment

Modern treatment for renal anaemia mainly consists of a combination of iron and
erythropoiesis stimulating agents (ESAs, often known as EPO), although blood toerssfogy
also be used and these were the standard treatment prior to the availability of ESAs during the
1980s. ESA tends to be favoured over transfusion because transfusion can reduce the chances
of successful transplantation by causing sensitisatiotiskue type antigens present on white

blood cells, in addition to the risks of bloddrne infection (NICE, 2006a).

3.3.2.1 ESA

Erythropoiesisstimulating agents (ESAs) act as a replacement for the hormone
erythropoietin, whichthe kidneynaturally produces.E®\s are injected, either intravenously
(IV) or subkcutaneously, and are suitable for safiministration by a trained patient. Several
varieties of ESA are available with differing ranges of frequencies of administration, the exact
frequency being dependéron dose and clinical choice (s&#ble 3.1). There is no evidence
that one ESA is more efficacious than another (NICE, 2006a). Epoetin alfa and epoetin beta (UK
brand names Eprex and NeoRecormon respectively) aiealjyp administered 3 times weekly,
Darbepoetin alfa (brand name Aranesp) is typically administered weekly agithory

polyethylene glycekpoetin beta aContinuous Erythropoiesis Receptor ActivalBERA, brand
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name Mircera) is typically administered nthly. Other preparations are becoming available,

but these were the ESAs typically in use in the UK at the time of the study.

Table3.1 Types and frequencies of ESA

Active ingredient Epoetin alfa Epoetin beta Darbepoetin alfa Methoxy
polyethylene glycol
epoetin beta
Brand Eprex neoRecormon Aranesp Mircera
Frequency range 1-3 x weekly 1-3 x weekly Weeklymonthly Fortnightlymonthly
Typical frequency 3 x weekly 3 x weekly Weekly Monthly
BNF list cost £34.32 £44.94 £44.93 £44.94

(6000I1U/ 30> 3 0

! BNF = British National Formulary (British Medical Association & Royal Pharmaceutical Society, 2010).
Prices corect at I June, 2010

3.3.2.2 IV Iron

Erythropoiesis uses iron and in CKD patients, in particular HD patients, IV iron
supplementation is often required to achieve optimal response to ESA. Among HD patients, IV
iron is often given as a regular treatment, whiteother CKD patients single doses or short
courses are typically prescribed. There are three UK brands of IV iron, each of which contains a
different active ingredient. Iron sucrose (Venofer) is typically administered irm20@oses
while iron dextran(CosmoFer) and ferric carboxymaltose (Ferinject) are typically administered
in 1000mg doses. Yet Venofer and Ferinject are typically administered as a slow IV injection
while CosmoFer is typically administered as an IV infusion, taking much longerggethdo

Venofer or Ferinject.

Table3.2 Types of IV iron

Active ingredient Iron sucrose Iron dextran Ferric carboxymaltose
Brand Venofer CosmoFer Ferinject
Typical HD Weekly Two-monthly Two-monthly
schedule

Typical norHD 3-7 doses at 1 per week 1 dose 1 dose
schedule

Time taken to 5-30 minutes 3-4 hours 5-30 minutes
administer

BNF list cost(1 g) £85.00 £79.70 £217.50

! BNF = British National Formulary (British Medical Association & Royal Pharmac®otiedy, 2010).
Prices correct at®lJune, 2010


http://bnf.org/bnf/bnf/current/200087.htm
http://bnf.org/bnf/bnf/current/200087.htm
http://bnf.org/bnf/bnf/current/200087.htm

Contex 29

3.3.3 Assessment and evaluation of renal anaemia

Regular review of the haemoglobin of patients managed with ESA, at least monthly
during the initiation phase and-3 monthly during a maintenance phase, are recoemded
(McMahon, 2008; NICE, 2006a; Renal Association, 2008). In the course of routine management
of renal anaemia, several laboratory blood tests are used in combination with clinical
observation. Laboratory investigations typically include: haemogldgbib); one or two
measures of iron status, typically serum ferritin and either transferrin saturation (TSATS) or
percentage of Hypochromic red blood cells (%Hypo); afb&ttive protein (CRP) which is a
marker for inflammation, for instance caused by dhiminfection. Additionally, glomerular
filtration rate (GFR) or estimated GFR (eGFR), itself calculated from Serum Creatinine (SCr), are

measures of kidney function.

To differentiate renal anaemia from other causes of anaemia, additional investigations
may be used such as endoscopy and tests for Vitamin B12 and folate. Additional measures of
iron include mean cell volume (MC¥hd content of haemoglobin in reticulocytes (CHr).
Haematocrit (Hct) is sometimes used in place of haemoglobin as a meastme wltime of
red blood cells in a sample blood, rather than relative mass, although in the UK haemoglobin is

predominantly used.

3.3.4 Service delivery

There are a range of reported approaches to service delivery in renal anaemia
management (Anaemia Nurse SpdistaAssociation & British Renal Society CKD forum, 2009; L.
Bennett & Alonso, 2005). However, there are no detailed studies of the roles and
responsibilities involved or the activities conducted to provide anaemia management as a

whole.

Following the intoduction of ESAs, many renal centres created the role of anaemia
nurse or anaemia coordinator (Jenkins, 2004), with responsibility for maintenance of funding
and provision of ESA, its optimal use and provision of statistics to commissioners (Sanders et
al., 1999).ESA manufacturers often fundedese posts in part or in full, at least initially. A
survey of anaemia management practice in continental European countries in 2005 found wide
variations in the split of responsibilities between doctors and nsirsthough in general
doctors were responsible for the initiation of treatment, while monitoring was varied and
education was largely nurded (L. Bennett & Alonso, 2005). A role that combines prescribing,
education, support and a single point of coritager patient is recommended in the

implementation guide to the NICE guidelines (NICE, 2006b).
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Flexibility around the place of drug delivery and administration was recommended by
NICE (2006b), and a variety of options for commub#@ged administration ofV iron have
been developed (Anaemia Nurse Specialist Association & British Renal Society CKD forum,
2009; Bhandari & Naudeer, 2008; Peebles & Fenwick, 2008). However, such services are not
available to patients attending most renal centres, and theirlengentation and the options
available in each locality vary, with some providing home treatment and others providing

treatment from community hospitals and clinics, or both.

3.3.5 Guidelines for renal anaemia management

A variety of organisations produce guidenzn the treatment of renal anaemia and the
use of ESAs. One of the key features of such guidance is typically a target haemoglobin range
for those patients who are being treated with ESAs. Historically, concern was with ensuring
adequate treatment and arrection of anaemia, meaning targets were specified in terms of
minimum haemoglobin. More recently, a series of studies have suggested that treatment with
ESAs, in particular in high doses, may increase the risk of death (Besarab et al., 1998; Driueke et
al., 2006; Singh et al., 2006) or stroke (Pfeffer et al., 2009) and provide little improvement in
quality of life balanced against greatly increased costs (NICE, 2006a). Because of these
findings, newer guidelines for haemoglobin are typically given mges maxima or both. The
guidelines are described below and a graphical comparison is preserfigdr®3.4, although

this involves some assimilation due to differences in language and criteria between them.
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Figure3.4 Comparison of guidelines for haemoglobin targets.

Published by: National Institute for Healthcare and Clinical Excellence (NICE), Renal Association (RA),
Medicines and Healthcare products Regulatory eigy (MHRA), European Best Practice Guidelines
(EBPG), National Kidney Foundation (NKF), Canadian Society of Nephrology (CSN), Caring for
Australasians with Renal Impairment (CARI).
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The primary guidelines in England for renal anaemia management are fr@f& NI
(2006a). They recommend a treatment strategy to achieve haemoglobin levels between 10.5
and 12.5g/dl, now incorporated in the Renal Association (2008) Clinical Practice Guidélines 4
edition. The National Service Framework for renal services (Dmpattof Health, 2005)
identified the treatment of anaemia for all patients with CKD in line with the then forthcoming
guidelines as a marker of good practice, which are also endorsed by the Royal College of

Physicians.

Additional guidance comes from the WS G A2yl f YARyS& cC2dzyRI
KDOQI (Kidney Disease Outcomes Quality Initiative) guidelines for anaemia in CKD, who
recommend a target of :12g/dl, not exceeding 13 k Rf ® ¢tKS !'Ywa aSRAOA
products Regulatory Agency (2007@¢commend treating to a maximum haemoglobin
concentration of 1y/dl. Similarly, the Canadian Society of Nephrology recommends targeting
11g/dl, with 1012g/dl being acceptable. In contrast, the guidelines of CARI (Caring for
Australasians with Renal pairment) recommend a lower limit of 1d/dl and a target of 12

13g/dl in patients at low risk of cardiovascular disease.

Previous recommendations for haemoglobin levels for British renal units were provided
by the Renal Association standard$ &ition (greater than 1Qy/dl (Renal Association, 2002)
and European Best Practice Guidelin&seglition (greater than 13/dl (EBPG Il working group,
2004)). With no upper limit on haemoglobin in these prior guidelines, several units attempting
to achieve compdince systematically treated their patients to much higher average
haemoglobin values, with the perverse consequence that they now have some of the worst
results when measured against the new guideline (see Richardson, Ford, Gilg & Williams, 2008;
Richardsa et al., 2007).

While there are some discrepancies between the different guidelines produced (see
figure 3.4), with different weight being given to the conflicting evidence, there appears to be a
broad consensus that Ilo high and low haemoglobin levels are potentially harmful and all
g2dzf R 0SS alriAaFASR gAGK LI GA §e.iHdwveves leSY 2 3§ ;
than 55% of HD patients in the UK had a haemoglobin within the-ID%g/dl range
(Richardsoret al., 2010), while the MHRA have set a tighter maximum aj/dRand KDOQ)I
and CARI recommend a minimum ofd/tll. The mean and median haemoglobin for UK HD
patients were 11.5 and 11.6 g/dl respectively, suggesting that there is broad consensus among
practitioners that 11.5/dl is an appropriate haemoglobin level for these patients but that it is

difficult to achieve this, or even the wider targets that guidelines have proposed.
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3.3.6 Performance in renal anaemia management

There is a large and significarariation between renal centres in performance for renal
anaemia management in the UK. In the latest Renal Registry report, centres attained between
39% and 70% of HD patients within the NICE guideline target range d0.5b2.5g/dl
(Richardson et g312010) and this is illustrated figure 3.5. For the UK minimum standard of
Hbx10g/dl, centre performance ranged from 69% to 95% of HD patients (ibid). Standard
deviation (SD) of haemoglobin, of particular importe if centres are to achieve a narrow
spread of patients, also varied from 1.1 to 1.8 (ibid). The difficulty with this data is that it
includes patients who are not treated with ESA and may have a naturally high haemoglobin

level, although 90% of HD paitits are treated with ESA at centres that submit prescribing data
so the overall effect should be small.

Variation in renal anaemia management performance
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Figure3.5 Funnel plot of percentage of HD patients with HI9.512.5g/dl by renal centre
(constucted from data in Richardson et al., 2010).

This variation is similar to the overall picture three years ago at the start of this research,
when there was a range of centres with between 35% and 69% of HD patients in the target
Hb10.512.5g/dl and 69%a 98% of HD patients with Hk10g/dl (Richardson et al., 2007).
There has been some improvement, with 55% of patients withid®512.5g/dl at the end
of 2008 (Richardson et al., 2010) compared with 49% three years earlier (Richardson et al.,
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2007). However, there has not beardramatic change in other summary statistics. However,
significant improvements have been made since 1997 in achievement of the UK minimum
standard of Hbk10g/dl (from 65% to 86%®f prevalent HD patients) (ibid). The report
recognised that to performwell against the new NICE guidelines, centres would have to
achieve narrower distributions of haemoglobin, that certain centres had been consistently

better at doing this and attempts should be made to learn from them (ibid).

3.3.7 Protocols, algorithms and de cision support systems

In order to provide the appropriate dose of iron and ESA to patients, a range of
protocols, algorithms and computerssisted decision support systems have been proposed
and evaluated in practice. They have also been used to attemrgibindardise management in
research trials (e.g. Pfeffer et al., 2009). Typically, these recommend stepwise adjustment of
dose based on current iron and haemoglobin levels (see Brimble et al., 2003, p. 2655, figure 1;
or NICE, 2006a, p. 23, figure 3@,examples).

The NICE (2006a) guidelines included a set of algorithms or flowcharts to guide decision
making with respect to individual patients. To achieve the target haemoglobin of
10.512.5¢g/dI, the intervention thresholds (haemoglobin at which tB&A dose is changed)
are at 1land 12g/dl, increasing the dose for patients with Ki1g/dl and decreasing the
dose where Hk»12g/dl. They recognise that the algorithms are based on common sense
strategies rather than an evident@ase and recommendnaobservational study of their use to
ddz23Sad ' YSYRYSylGao I RAFFSNBY(G Llzof A&AKSR 4
current haemoglobin in g/dl steps, which the information system recommends, although in
this case the absolute doses atobastep can be altered on a ppatient basis by the reviewing
clinician (Benton, 2008).

I aSNASa 2F FINIAOEtSaE FTNRY [SSRa {4 WHYSa
computeraided algorithm on average haemoglobin and the percentage of patienig\ach
guideline values, as well as demonstrating that by changing the intervention thresholds they
could systematically move their patient population to higher or lower haemoglobin levels
(Richardson et al., 1999; Richardson, Bartlett & Will, 2000, 2001).

Recently, an article compared the haemoglobin levels of two groups of patients, one of
which was always treated according to a protocol, and found significant association between
GKS dzaS 2F GKS LINRG202ft | yR | LELaketei2008)SA Yy 3
Patients were not randomly assigned to either category but were using the protocol unless
GKSANI Of AYAOALY OKz2a$ G2 YIylr3sS GKSY RATTSN
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anemia protocols, as practiced in the dialysis umitsluded in this cohort, may improve
KSY2RAlIfeaAra LI GASyGaQ oAtAdGe G2 I OKAS@S Gt
An alternative explanation for this finding is that clinicians are unlikely to alter current
management for a patient wdse haemoglobin is within the guideline. However, for a patient

not achieving a desired haemoglobin they may well adjust their management in a manner
contrary to the guideline because of circumstances that the guideline does not account for; yet

the patient may still not achieve a desired haemoglobin level because their haemoglobin is

difficult to control.

An evaluation of the prescribing for, and haemoglobin levels of, patients at centres
across Europe assigned to use of a computerised decision supmirbésed upon EBPG
guidelines compared with a control group found no difference in haematological targets
(Locatelli et al., 2009). In a similar vein to the article by Chan et al. (2009), they also evaluated
0KS KISY23ft20Ay f S@St guBldines¥dnR find & Nibre adiiegers (i K S
achieve their target, in both intervention and control groups. They conclude that adherence
improves attainment but that a computerised decision support system made no difference to
anaemia management (Locatelli &t, 2009). Apart from a series of analytical problems (e.g.
clustering not taken into consideration) and ambiguity over whether centres were matched
before randomisation or not, it is unclear what exactly the intervention (or control) was: if the
tool was translated into local languages, what rules it used, how it was received by clinicians or
fitted with practice. What the study did tell us was that this system, in the manner it was
introduced, made no impact on the likelihood of decisions agreeing vilir
operationalisation of the EBPG guidelines. This is unsurprising as there is no evidence that
there was any desire for or belief in the system or that it was appropriate to the many contexts

in which it was placed.

There has been one randomised cantied trial of a protocol, which found no difference
between the protocol and control groups, although attainment of target haemaoglobin
increased substantially in both groups during the study (Brimble et al., 2003). However, the
group assigned to the ptocol did end up with significantly reduced ESA use by comparison

with the control group suggesting there may be economic benefits to protocol use.

It is clear that where algorithms are used to manage a patient population, the
haemoglobin levels of that gup can be systematically adjusted within limits. The one
randomised controlled trial of a protocol has suggested that they offer no improvement in
standards of care, although a possible financial benefit. However, currently published

approaches are retavely simplistic, often based on current haematological values and dose



Contex 35

alone and do not automatically tailor their response to individual patients who respond
differently to treatment. This may make them unsuitable for some patients without the
manual ajustment described by Benton (2008). For this reason or others there may also be

some resistance to their use, at least in their current formats.

3.3.8 Haemoglobin variability and cycling

In addition to the intespatient differences in response to ESA and imsdute
haemoglobin levels, significant interest has recently developed in-pat@nt haemoglobin
variability orhaemoglobin cycling Lacson, Ofsthun and Lazarus (2003) identified a median
within-patient SD of 0.g¢/dl, nearly half of the UK averagentee SD of 1.5/dl (Richardson et
al., 2010). Studies of large databases have shown associations between haemoglobin
variability and morbidity or mortality (Ebben, Gilbertson, Foley & Collins, 2006; Yang et al.,
2007). It is likely that these associat®are at least partly because intercurrent illness causes
both haemoglobin variability (by altering responsiveness to ESA) and increased mortality
(Regidor et al., 2006). However, some authors have also proposed that some of the association
may be the reult of a direct causal chain from frequent dose adjustments to variable
haemoglobin levels, and variable haemoglobin levels causing increased mortality (Fishbane &
Berns, 2007). Frequent dose adjustments have also been attributed to dadjgstment

algoiithms that depend on absolute haemoglobin levels rather than trends over time (ibid).

The use of CERA (see the section alk$tA3.3.2.), which has an extended hdilfe and
longer dosing intervalsds been proposed by some to reduce haemoglobin variability (Besarab
et al., 2007; Locatelli et al., 2007). However, these claims are based on comparisons of data
from different contexts, both in time and in location, in both cases with an analysis ofiepoe
alfa use between 1998 and 2003 (Fishbane & Berns, 2005). In two controlled studies to
examine the relative efficacy of CERA in haemodialysis (Sulowicz et al., 2007) ahdlysis
(Kessler et al., 2010) patients by comparison with epoetin alfa anokegoetin respectively, no

significant difference was found between groups for withatient haemoglobin variability.

3.3.9 Evidence of a centre effect in renal anaemia management

{SOSNI & addzRASEa KI @S SEIFIYAYSR ¢KSivikh&NI I W
reporting a significant or even dominant contribution to patient haemoglobin, although
predominantly in the US. In the UK, one study of anaemia in dialysis patients has examined

differences between renal centres (Burton et al., 2000). Aftgusichent for the association

between haemoglobin and age, gender, total time on dialysis and diagnosis, there was little
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change in the difference between centres, suggesting that differences in management

accounted for the differences in patient haemogilobi

Three studies have investigated the relationship between organisation and quality
indicators for renal anaemia management in the US using statistical methods. Reddan et al.
(2003) examined differences between 18 renal networks (providers of dialysisukiple
centres) and found in a regression that significant differences were associated with two of
those networks, in each case associated with higher haemoglobin while taking into account
age, gender, 3 laboratory variables, ESA dose and dialysis Bluge.recently an examination
of differences in the performance of US renal centres controlling for factors including dosing,
patient factors, centre size and local environmental variables such as socioeconomic status and
health access found there waslista significant difference that they attributed to centre
processes and recommended further work to investigate these (Fink et al., 2007). Finally, a
study of renal centres in North California, all of which belonged to one network with the same
algorithms for many aspects of care found that the centre was highly significant, explaining
more of the difference in haemoglobin than patient characteristics (Chan et al., 2008). While
there were geographic differences between these centres (e.g. unbxah) ard wide variation
in size of centre (unanalysed), the scale of the effect suggests management processes

contribute significantly to patient haemoglobin.

An investigation of process, clinical indicators and outcomes in the European clinics of a
private renal dialysis provider, Fresenius Medical Care, examined differences across four
countries and over a fowyear period (Richards et al., 2007). Measures of process were
provided relative to the targets established in the European Best Practice Guidelin€s (EBP
working group, 2004; , 2002). The statistics suggest improvements in many process and clinical
indicators over the four years (e.g. percentage of patients receiving IV iron) but wide variety in
the way care is provided across countries and littledence of correlation with outcomes
(ibid). The clear improvements demonstrated against best practice guidelines and ambiguous

trends in outcome measures highlight the difficulty in evaluating process using a small number

of variables and the associatedfdF A Odzf GASa 2F RSUOGSNXYAYyAy3d WwWoSa

means.
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3.4 Discussion

It appears that there are significant differences between both patients and centres for
attainment of clinical performance indicators for anaemia management and that among
centres this is partly explained by their processes for patient management. Given the high
proportion of HD patients who are not within guideline ranges and the variability of the
haemoglobin of many individual patients, it is clear that managing a popnlatiovithin a
narrow band of haemoglobin is difficult. This is despite the apparent efforts of clinicians, the
extensive research, attempts to develop and employ protocols and computerised decision
support. However, some centres are achieving signifigametter results than others with
respect to the measures available and aspects of their organisation may be transferrable

depending on individuals and context.

While existing observational comparisons of performance have been powerful at
detecting diferences statistically associated with the centres, they have been limited in
explanatory power by a lack of detail about the organisational differences between the
centres. In the study limited to one provider in North California (Chan et al., 2008)edifés
at an organisational level appeared to be ruled out because algorithms for management were
consistent across sites. While some very plausible explanations for the differences (e.g. use of
transfusions, soci@conomic status and dialysis accessetawere discussed, the focus on
individual patient management in generahd algorithms to standardise decision making

seemed to be at the expense of considering broader organisational factors.

Although there are some reports of practice in renal anaem@nagement, there is no
framework by which providers can categorise themselves or consider alternatives to their
existing practice. Nor has there been any detailed comparison of the practice of renal anaemia
management at different locales. Because thdat®on in performance in this important area
of healthcare is believed to be partly related to organisational factors, a detailed investigation
of the organisation of renal anaemia management is appropriate. To attempt to identify
whether differences irorganisation are relevant, a comparison of organisations is appropriate.
In particular, it would be useful to identify if there are particularly good or bad practices and

understand the contextual constraints and enablers for these.
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Chapter 4
Methodology

This chater presents the philosophy, methodology and design that guided this research.
This research has been designed with the aim of understanding how the organisation of renal
anaemia management influences its performance, with the purpose of enabling inmente

to be made. The following objectives were outlined:

1)  Produce drameworkfor the management of renal anaemia

2) Examine processes and contexts with respect to the performance of centres against
guidelines for patient indicators

3) Produce a set of recommdations for the future organisation of the management of

renal anaemia

Currently, there is not an explicit model describing renal anaemia management. To be
able to compare existing services requires some form of reference model or framework. Such
a framewvork will also assist with the design of new services for renal anaemia management
and thereforechapter 5addresses objective 1As was established thapter 3 there appears
to be differences at the renal centre level in renal anaemia management outcomes that are
believed to relate to organisational differences. Therefaiegapter 6and chapter 7identify
differences in context and approach to renal anaemia management and examine their relation
to performance. This is supported Bppendix Awhere case naatives are provided to offer
a description of the case and their unique contexts. Objective 3 brings together the evidence
and theory generated in objectives 1 and 2 and identifies recommendations for practitioners

and policy makers. This is describethmdiscussior{chapter §.
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4.1 Summary of the methodology

The research used a prospective case study design at eight sites employing a range of
methods designed to identify and present processes associated with good practice in the
management of renal anaemia. The focus of the study was the set of primary and supporting
processes for managing renal anaemia within a renal centre. Eight renal centtes wit
extremely high or low performance indicators for anaemia management were recruited for
comparative purposes. Methods of data -collection included obsexsgarticipant
observation, semstructured interview and document sampling. The data collectiega
with a relatively wide scope and later focused in on areas indicated by the ongoing analysis.
The analysis followed a general inductive approach includingdfatan development of a set
of themes, analytical coding of the data using these themebkeatensive use of data displays,

in particular process modelling.
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4.2 Research philosophy

The researcher's personal philosophy is a pragmatist perspective (Ritchie & Lewis, 2005)
that different approaches can offer different insights to a rasbagquestion. This fits with a
critical realist ontology and epistemology for scientific research (Blaikie, 2007). A realist
ontology assumes that there is a metaphysically objective world but that it is only ever
experienced in a subjective manner (Patton, 2002; Baw& Tilley, 1997b). Realism allows a
researcher to examine the metaphysically objective and subjective and attempt to make
epistemologically objective statements about them. In other words, both the external real
world and individual interpretations cabe important and can be the subject of study.
Furthermore, realism rejects the notion that scientific progress can be made solely through

deduction and embraces inductive research (Hunt, 2005).

According to Pawson and Tilley (1997b), realistic evaluai@sses the importance of
examining the mechanism and context which explain the regularity or outcome pattern.
Instead of concentrating solely on whether a particular programme achieves an outcome, one

should investigate why.

This mechanisAvased modebf causality fits with objeebriented analysis and design
concepts, where it is the behaviour of collections of objects that produces change (Booch,
1994) and can be expressed in the Unified Modelling Language (UMligy Rakers initiate
programmes beguse they wish to transform an outcome pattern from x to y (8gere 4.1).
When evaluating a programme, as well as examining whether this change occurrdijsee
4.2), it is immrtant to consider the effects of different contexts and the mechanism that
realises the transformation (sekgure 4.3 to figure 4.5) so that an understanding of why a
particular insance of a programme worked (or otherwise) is develope@ihe model of
causality is generative (caused by a mechanignfigure 4.4 and figure 4.5) rather than
succes®nist (caused by an object or attribute iGaused by the presence of the programme in
figure 4.3). Pawson and Tilley (1997b) state this in terms of a formula:
mechanismt context=outcome. Howevergiven the (probably) nonlinear and interactive
effects of mechanism and context, the formula may be better stated as:

f(mechanismgcontext)=outcome
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FHgure 4.4 The collaboration between a practitioner and participant to enact the programme
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4.3 Research design

4.3.1 Strategy

The research was performed with the aim of understanding how the organisation of
renal anaemia management influences its performance, with theppse of enabling
improvements to be made. Therefore the research had both a contextual and evaluative
function (Ritchie & Lewis, 2005). The contextual function of the research required a
naturalistic enquiry (Miles & Huberman, 1994), aiming for a tioli;mderstanding of the real
setting, rather than an experimental or quasiperimental strategy. Because of the evaluative
function of the research, it was useful to examine more than one setting. To satisfy these
functions, the research adopted a miple case studies approach (Patton, 2002; Yin, 2003), a
type of organisational study considered particularly useful for developing theory (Ferlie, 2001).
However, the object of investigation was a set of processes, rather than the typical
departmental ororganisational approach. Process research involves an explicit focus on the
actions, events and agents which make up processes; the patterns they form, their
prerequisites and causes (Pentland, 1999). The research primarily used qualitative data, which
is particularly appropriate for studies of processes, which cannot be fairly summarised with a
few variables (Patton, 2002). The approach enabled a large set of possible influences on unit
performance to be assessed, many of which would not be particutzebningful if quantified.

Due to the qualitative nature of the inquiry and the small sample sz sampling strategy

was purposive(Keen, 2006; Miles & Huberman, 1994hd anextreme case selectiofibid),
focusing upon units witlthe best and worsperformanceindicatorsto identify the associated
patterns of practiceand enable comparisons to be drawithe collection and analysis of data
occurred alongside one another, with analysis informing data collection as the research

progressed. This is gtical strategy in qualitative research (Denscombe, 2003).

4.3.2 The cases

4.3.2.1 Case boundary

The case boundary for empirical data collection was set as the collection of processes for
managing renal anaemia, and those that support them, within a renal centre. d8gevas
limited to renal anaemia related activity to allow the research to focus on those aspects most
likely to affect renal anaemia outcomes. It was limited to the renal centre because the

selection was made using performance data for the managemettaemodialysis patients
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(see sectiom.3.2.2 below, for whom the testing and decision making processes are always
performed by the renal centre. In addition, based on my experience in Leeds and York renal
centres (see sedah 4.6 below pilot study and training, | believed that the delivery and
administration of medicine for haemodialysis patients was also always performed by the renal
centre (something | idcovered to not be true during my fieldwork). Limiting the case to the
renal centre made securing participation and site access easier, requiring agreement of only
one organisation in each case. It also assisted in providing the researcher with agerigdr

of contact with each organisation, increasing the depth of the data collection and the closeness

of the researcher to the research setting.

4.3.2.2 Site selection

The criteria for selection were those units whose clinical performance indicators were
extremely high or low to understand which factors may influence patient indicators/outcomes.
Selection approaches in qualitative studies and case studies should be purposive: designed to
maximise the information relevant to the question gathered from each ceasther than
provide a sample whose statistical attributes are generalisable to a wider population (Patton,
2002; Yin, 2003). Given the purpose of identifying organisational differences related to
performance and recommending particular practices, it wessonable to focus on the highest
performing units.  Similarly, to provide contrast the lowest performing units were an
appropriate group to study. Therefore, an extreme case selection was chosen so that the
highest and lowest performers against the @nt quality criteria for renal anaemia
management would be chosen, in the same manner as Hoffenberg(20@dl)for their study
of length of stay in emergency departments. Ranked lists were drawn up for each group based
solely on quality criteria, as digssed below, and units approached in the order shown on the
list. To ensure the anonymity of participants, the participating sites cannot be identified and
therefore the exact procedure for ranking cannot either, to avoid replication of the resigitt E
units were approached including four from each categorithe choice of eight units was
designed to provide a sufficiently large sample to see repeated patterns emerging and draw

distinctions between groups of units.

The sample was limited to centres England. The NHS in England has a separate
management structure than the other countries of the United Kingdom (UK) and therefore the
operating environment for these centres is more homogeneous than for the whole of the UK.
The NICE2006a)guideline andRenal Association guidelind' 4d. for haemoglobin (Cassidy,
Richardson & Jones, 2007) (Hh512.5g/dl), which is the primary clinical performance
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measure for renal anaemia management in the UK, was used as the primary selection criterion.
In all cass, the selection was based on performance among the haemodialysis population, as
they are the largest group for which performance data are published and the group in greatest
need of medication for anaemia management. The highest and lowest performitsgware
selected in order, taking standard deviation from the mean based on the population size of
each unit into account. The Renal Registry dataset was from December 2006, but as the NICE
guideline had only been published in September of 2006 and thedition of the Renal
Association guideline was unpublished, data based on the previous main UK guideline for
haemoglobin, the 8SRAGA2Y 2F (GKS wSylt 1 a4a20AFGA2YyQa
2002) (Hbx10g/dl) was taken into considerationCentres that were high performing based on

the NICE guideline weralso required to be above the mean on the Renal Associatifn 3
edition guideline. Units that were low performing on the NICE guidelines were selected in two
categories: those that werabove the mean and those that were below the mean on the Renal
Association § edition guideline. The list for recruitment was based solely on these criteria and

not a convenience strategy. The groups are summarised beltablmng. 1.

Table4.1 Selection criteria for groups in the study

Group 1 Group 2 Group 3
Number of cases 4 2 2
Performance based on NIGE006a)guideline High Low Low
Performance baed on Renal Association guidelinéd3 Above the Above the Below the
ed. (Cameron, 2002) mean mean mean

Therefore four high performing and four low performing cases were selected based on
the NICE (2006a) guideline; six centres above the mean and twesdrelow the mean were

selected based on the Renal Association guideline 3r@Gaimeron, 2002).

Additional factors that were considered were centre population and geographic
dispersal. To identify processes with relevance to large centres it was tanpdhat the
sample was not only of small centres and vice versa. The inclusion of standard deviation from
the mean in the criteria guarded against the former and the final eight centres included three
below the mean and median for renal centre dialysgulations and five above. Geographic
RAALISNAEFIET grka Ffaz auNRy3d gAGK OSYyidNBa &aAadGS
South West and Midlands and included both relatively rural locations and large population

centres with varying degrees ethnic population and deprivation (see alsdble 4.2).
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4.3.2.3 Renal centre recruitment results

In March 2008, the eight centres at the top of their respective lists (i.e. the top four from
group 1, two from group 2 and two fno group 3) were requested to participate by both email
and formal letter (provided iM\ppendix Eaddressed to the clinical director. The recruitment
was followed up with phone calls and emails in an attempt to establishh¢ d NS Qa g Af £ A
G2 LI NIAOALI GST GKS FLIWLRAYGYSYG 2F I+ 20l ¢
department for study approval. In June, when only three centres had agreed to participate,

requests for expressions of interest were sent te tiext two sites on each list.

In total, ten centres were asked to participate in order to recruit the eight centres that
were desired. Two centres therefore did not take part: one centre decided not to participate as
they believed it would not be beniefal to them and one centre did not respond to eighteen
requests to participate over a twamonth period. Given the limited resources and tiswale
for the study, it was felt necessary to pursue an alternative centre at this stage. In each case,
when anew centre was approached it was selected based on the order given in the list. In

mid-September of 2008, the eighth unit agreed to participate.

Table4.2 Basic features of participating renal centres

Centre Performance Performance Number of Number of Size Ethnicity

group group consultant satellite units  (scale 15)° (scale 15)d
Hb 10.512.5  Hbx10d®  nephrologists

A Low Low 11 6 5 5

B High High 5 2 3 2

C Low High 5 2 3 5

D High High 4 2 2 3

E Low Low 13 5 5 5

F High High 4 2 2 2

G Low High 9 3 4 2

H High High 7 2 4 4

% Group based upon percentage of HD patients with haemoglobin between 10.5 and/dR.2006.
(calculated from data in Richardson et al., 2008)

b Group based upon percentage of HD patients with haemoglobin greateragheaqual to10g/dl, 2006.
(calculated from data in Richardson et al., 2008)

¢ Size measured by number of prevalent dialysis patients on 31/12/07 in English centres split into
quintiles where 1 is the quintile of smallest centres and 5 relates to the largesltculatedrom data in
Farrington et al., 2009)

d Percentage oblackprevalent dialysis patients on 31/12/07 in English centres split into quintiles where
1 is the quintile of centres with the smallest percentage populatioBlatkpatients and 5 relates to the
largest. (calculated from data in Farrington et al., 2009)
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One known aspect of renal anaemia management that differs between these eight sites
and some other renal centres is the employment of an anaemia nurse; all units in the sample

have at least one, liat other centres the responsibilities of this role are integrated in others.

4.3.2.4 Timing and order of visits

The fieldwork was split into two phases with a period of analysis in between (although
additional analysis was ongoing throughout fieldwork). Phaseazcurred between the 11
August, 2008 and 14January, 2009; phase two occurred between thé" IBly and 28
September, 2009. Each phase involved a visit to each site for one working week, resulting in
ten days total contact time with each site.hé& order of visiting sites in the first phase was
largely opportunistic and based upon when access was authorised and dates that were suitable
for both parties were available. Where possible the week that was selected was one in which a
review of haemodilysis blood test results would occur. However, this was not always possible
because the centre did not necessarily know when this would occur or because of clashes
between availability. In the second phase of visits, clearance had already been obtathed a
the intended order for visiting sites was randomised using random number generation in
Microsoft Excel 2007. The final order altered slightly to fit in with the needs of sites and to

ensure the required data were collected.

4.3.2.5 Participant selection and re cruitment

Participants within each site were invited to participate before or during the fieldwork.
A list of participant types to be recruited by the anaemia nurse and local collaborator were
requested prior to arrival, containing at least anaemia nucsmsultant, haemodialysis nurse,
peritoneal dialysis nurse and supplemented based on discussions with them. The recruitment
of participants continued osite based on snowballing (recommendations or arising during
interviews with participants) and as asult of observations. All potential participants received
a participant information sheet (provided idppendix [ to guide their decision at least 24

hours prior to consenting to participate.
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4.4 Data collection

The methods of dta collection used includkeobserverasparticipant observation(L.
Anderson, 2008)semistructured interview and document samplinghese standard methods
for field-based qualitative research provide different types of data to help a researcher identif
what is occurring and understand why (Shortell, 1999). They also enable data triangulation

between methods, where data from multiple methods overlap (Patton, 1999).

4.4.1 Focus

The initial scope of the data collection was wide, later focusing in on spemfis.a
Initial data collection was guided by the plan for observation (presented in setib®.]), a

collection of conceptsAppendix Eand the interview topic guideAppendix G

4.4.2 Observation

Observerasparticipant observation(L. Anderson, 2008) was used routinely with
anaemia nurses, during meetings and occasionally with other members of staff. This type of
observation involves the researcher interacting with the participarits example asking
guestions and being involved in discussion, but not becoming embedded within an existing role
in the organisation. This form of participant observation is often necessary in studies of
specialist healthcare where few researchers wolidde the skills and qualifications necessary
to fully participate in activities, as discussed by Wind (2008) who proposed the alternative
name, negotiated interactive observation, to clarify the nature of the observation in
comparison with the typical etibgraphic practice of participasgsobserver observation.
While recognising the appropriateness of this alternative name for this fieldwork, the research

will continue to use the more familiar term, obserasparticipant observation.

During the coursef observations differing degrees of interaction occurred depending
upon the familiarity of the observer with the activities taking place, the focus of the
observations and the circumstances (for example, during meetings | did not interject, but
would spe& when spoken to). In several sites, | was able to provide information systems
support, assisting with formulae and macros in spreadsheets, manipulation of objects in
presentations and even helping to unearth functionality of a pathology results infasmati

system that was unknown to the participant.
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Observations were recorded at the time as field notes that were written up into full
notes, stored electronically, on the night of the same day or, where possible, during the day.
Notes were always writteras concretely as possible, leaving generalisation to the analysis.
Initial field notes were made both on paper and (more usually) on a tablet PC, either
handwriting or typing into Microsoft OneNote (2007). The use of a PC for capturing field notes
has ben considered it to create a barrier. However, having started by taking notes on paper
and then switching to handwriting on the tablet PC and finally typing | did not consider that it
changed the relationship with the participant(s) in observation. ThEsé€cipants routinely
use computers as part of their jobs and may therefore not consider it unusual or distracting as
others might. It may be that this is an evolving area as use of and familiarity with computers

becomes increasingly widespread.

4.4.2.1 Observation plan

Although observation began with a relatively open focus, a broad plan of areas to be
covered during the first week of investigation was drawn up to assist with developing a
O2YLINBKSYaA@dS 20SNIBASS 2F GKS OSydimwshake YI yl
experiences of the pilot study (secti@gng). The generic plan was further developed, both in
the light of data collected as the project progressed and for each centre as a result\wisipre

discussions with theotal collaborator and anaemia nurses.

The plan involved preliminary observation and discussion with the anaemia team to
outline what routines exist and the processes for anaemia management. The decision making
process for renal anaemia management of &2l PD patients was to be observed, as was the
issuing of prescriptions and their organisation in the HD unit. The equivalent processes for PD
and any communications with primary care were to be observed. The delivery of treatment to
patients, taking obloods and notification of test results were to be discussed with the relevant

staff.

For each process observed, consideration was given to: who is responsible, who are the
stakeholders/actors and what are their interests, what is the trigger, how laves dt take,
what inputs are required, what resources (capital, labour, information and their ownership) are
involved, what outputs are created, where do they come from / go to, how long does that take

(delay), what are the exceptions, what is the expeatellime (throughput)?

In addition to the processes that were anticipated to be observed, guidance for general

observation included the following questions: what is the physical space like? What are the
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feelings? What are the power relationships (formadlanformal)? What is the culture? What

is the social structure?

4.4.3 Interview

At least one semstructured interview was conducted with each participant in which
opentended questions related to the context, management and operatiomese asked,
allowing he participant to identify the issues they consider importarfhe interviews were
used togain further insightnto the reasons for the current situation, explore possible theories
YR Sad GKS Ay@SadAaald2NQa dzyRSNEGI YRAY3I |y
A topic guide for e interviews was drawn upAppendix @, focusing on the process,
performance and problems of renal anaemia management, structure and culture of the trust
and unit and changes in renal anaemia management. The specific questkats \asre
GFAf2NBR (G2 G4KS OANDdzraidlyoOSasz o6lFlaSR 2y (KS
existing knowledge (or lack) of the centre. The topic guide also developed in response to data

gathered over the first round of visits.

In the second aund of visits, interviews focused in on areas of interest and exposed
some of the developing theories to the participants in the manner of a realist interview
(Pawson & Tilley, 1997a). The questions that were develoggabehdix H either
supplemented the existing questions for a new participant or formed the complete interview
for an existing participant. Again, these questions were localised and individualised to
maximise the information drawn from the interview. In additigorocess models of the
management of renal anaemia developed from the data gathered during the first round of
visits were discussed with nurses to help identify flaws in the models or areas that had been
missed (see also secti@n5.2.3. This type of respondent validation allowed the researcher to
OKSOl GKS FAG 0S0G6SSy G(KS GKS2NE GKIFdG gl &a o
disagreements arose, they could be discussed and existing data reviewed to help eshablish t

validity of the claims being made.

Interviews were mainly captured as digital audio where agreed to by participants,
although for the first five visits of the first round of fieldwork this was limited to interviews
with consultants as funding for trangption had not been secured. These recordings were
reviewed by the researcher, anonymised (identifiable names were blanked from the recording
but recorded in a linked document) and then transcribed externally. In the early visits and
when patrticipants dclined to be recorded, notes were taken during the interview and written

up afterwards.
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On several occasions, interviews took place with two people at the same time. This
changed the dynamic of the interview and the likelihood of contradictory accaumginions.
This was only done at the request of participants and appeared to have a positive effect on
gathering information about the routines that they perform, with each able to clarify the
20KSNQRa adrdiSySydao | 2 & S BeSrdEHictig ythe wilingrgss OfF 4 S &
participants to discuss problems and difficulties. The title of transcripts always made it clear
where an interview had more than one respondent, allowing that to be considered during

analysis.
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4.5 Data management and analysi s

4.5.1 Data management

Collected data was mainly held electronically, with the exceptions of: paper field notes,
the fully written field notes of which were electronic; sampled documents, for which document
summaries were produced; and the book of participaetails, a pseudonymised version of
which was created electronically. All participants were assigned a pseudonym that was used to
identify them in relation to records of interviews and observations. The interview transcripts,
field notes and reflections @re entered into NVivo, and were case coded (tagged as relating to

a case) at both the participant and case level.

4.5.2 Analysis

The analysis took a variety of forms depending on the question being asked of the data.
However, overall a general inductive appch (Thomas, 2006) was taken, involving dhtaen
or bottom-up descriptive coding, analytical coding and memoing and the use of data displays,

in particular process models.

4.5.2.1 Descriptive coding

A thematic analysis was carried out with all field notes ardrview transcripts, with
closed coding (tagging data with reference to a scheme) performed in NVivo 7 initially and later
NVivo 8. The coding scheme was developed using a process of open coding (tagging data
without reference to any scheme) on papetirgrouts of the available data at the time (field
notes from the first three visits) which were then cut into snippets (photocopying as necessary
where multiple codes applied) and physically arranged to produce eight broad themes. The
themes were influened by the focus of inquiry as well as the broad descriptive categorisations
of both objectoriented modelling and Spradley (1980); these were: activities; entities;
structure and interaction; strategy, policy, rules and definitions; performance factoemde;
clinical factors; and change in management (local). The broad themes were then structured via
the same process, this time producing more subject specific codes. As closed coding
progressed using this scheme, minor changes (addition, deletion,imgeagd splitting) were
made to the codes but the overall structure and majority of codes were retained. The amount

of data coded in any one chunk varied in both open and closed coding from part of a sentence
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to paragraphs and even an entire source, aligb multiple codes were often applied to the

data.

The approach to coding described above followed an attempt to code based on the
framework developed prior to fieldwork which did not fit suitably with the data and then an
attempt to free code from withi NVivo, considered by the author to be cumbersome and

difficult to reorganise.

4.5.2.2 Analytical coding and memoing

In addition to the analytical themes from the a priori framework, themes were noted
during the course of descriptive coding and arose becausdcjjants regularly mentioned
them or they stood out as unexpected or interesting to the researcher as a result of
observation. Irchapter 7 the reason for discussing each theme is outlined. Some of the codes
used nh the scheme described #5.2.1 abovewnere of an analytical nature or described the

building blocks for analytical codes. In other cases, the themes cut across a set of codes.

Analysis proceeded in an itdive fashion, with theory building and testing at its core.
Therefore, as data contradicted one explanation, alternative explanations would be sought,
questions posed and the data examined to see what answers they could give and what further
questions tkey prompted. During the course of the analysis, certain themes merged as it

became apparent that a phenomenon of interest was actually a subset of a wider theme.

The analysis used the descriptive coding to retrieve relevant data to the quebtdimg
pPaSR GgAGK GKS aaAraidlyOS 2F b+xA@2Qa |jdzSNE 7
gAOK NBaLISOG G2 GKS ljdzSadAazy IyR o6aidN) OGSR
fAY14Q AY bxA@20 G2 GKS &2 dzNDiScorektil = 6 KA OK
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4.5.2.3 Data displays

Throughout the analysis and alongside coding and memoing, extensive use was made of
data displays, graphical presentations of aspects of the data to assist with comprehension (as
with graphs and tables in quantitative analysisiidine explication of theory development (see
Miles & Huberman, 1994). The primary type of data display used were models of process and
structure rendered in the Unified Modelling Language (UML) (Object Management Group,

2009). In addition, data tablesausal networks and similar diagrams were developed.

UML was used to develop use case, class, state, collaboration, communication,

interaction and activity diagrams of renal anaemia management. As was descritleapter
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2, UML has become the de facto modelling language for software engineering (Booch et al.,
2005) and, as recommended éPathways(de Luc & Todd, 2003js being used for describing
processes in healthcare (e.g. Kumarapeli et al.,, 2007), perhaps nuiably in the
development of the Logical Record Architectfwe Health and Social Caby NHS Connecting

for Health (2010b). One of the benefits of using UML is that it provides a range of diagram
types for describing different aspects of a system, &lgb some limits on what can be shown

in any one aspect and walefined meanings for what is displayed. A key to UML diagrams is

provided inAppendix I

Modelling was occasionally conducted in the field but usually it wasedaput as
deskwork referring back to fieldnotes and interview transcripts. As described in sdcich
above a preliminary set of models were brought back to the field for member checking or
respondent validation, whit led to a number of changes being made to them. Models were
developed using Microsoft Visio initially but later transferred to Visual Paradigm, to ease model
management by providing a repository of entities and the relationships between them, rather

thanjust diagrams.

To organise the models and identify the variety between them, they were drawn
together in a hierarchy of types as outlined in the Variety and Best Pragiigemach(King &
Johnson, 2006) and the MIT process handbook (Malone et al., 200&)elling was carried
out at both the case and abstract levels in an iterative and-linear fashion with models
being altered in the light of each other. Process models were developed to the level of
elementary business processes (Hammer & Champy, )1998 deeper when deemed

particularly relevant.

4 .5.2.4 Case narratives

To assist with considering how in each case the context, organisation and approach to
renal anaemia management fit together, case narratives were produced. The narratives were
structured acording to features that are common to each organisation and by features of
particular interest to the individual organisation. In doing so, the uniqueness of each case was

retained but the format also enabled a degree of comparison between cases.
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4.6 Pilot study and training

To ensure the researcher was practiced at process modelling, two-soaddl projects
took place in the first half of 2007. The projects both took place in the NHS, one in a
physiotherapy unit and one examining the anaemia managememtgss at York hospital. In
each case, the observations lasted a day, during which initial models were produced and
discussed with participants. These models were then expanded and checked before being
returned to the participants involved for checkin@ositive responses were received from the
participants regarding the accuracy and utility of the models, although one patrticipant found
that the key to the models was unclear. Participants reported no inaccuracies and although no
deliberate errors had bee introduced, the researcher considered it unlikely that entirely
accurate models had been produced following such short site exposure. Therefore, during the
fieldwork for this study, the developed models were explained and discussed directly with key
participants and key processes-2e0 & SNIISR ® ¢t2 SyadsaNB GKS NBa
process modelling was comparable with current industry standards the researcher attended
courses and took exams in Business Analysis Essentials and Business Procdisg) Mittiel

the Information Systems Examination Board.

The second project mentioned above, which examined the management of renal
anaemia in haemodialysis patients provided initial exposure to the practice of renal anaemia
management. This, in addition tm &#Sc dissertation project (Crocker, 2005) based in Leeds St
WEYSaQa NBylf OSYyGNB yR GKS NBGASg 2F f AGSN
for renal services and NICE guidance for renal anaemia management helped to sensitise the
author prior to fieldwork and helped in the formation of an initial framework of concepts to

assist early fieldworkAppendix
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4.7 Methodological roots

The methodology described above is drawn from a range of disciplines that may not
appear to sit easily alongside each other. Here the roots of these are identified and an

explanation given for how they fit together.

In the social sciences, qualitative research has a long tradition that has developed
rigorous methods for data collection dranalysis. Observational methods have been used
anthropologists and ethnographers in conjunction with interviews and surveys to provide an
understanding of how a society or organisation works for over a century (Pope & Mays, 2006).
Case studies have albeen used widely for organisational research. Over that time there has
been much written about the technique of writing fietebtes, the impact of being embedded
in a social group on the group and the research, reflexivity to encourage an objectiee,stan
consideration of the value of researcher and methods triangulation, methods for data

management and analysis along with a host of other topics.

The software engineering, operations management, operations research and
benchmarking communities use prosemodelling as a problem structuring method, i.e. to
make an explicit representation of the problem to aid debate and analysis. Within software
engineering, particular effort has been put into codifying the meaning of process models as
part of wider workon objectoriented modelling methods. Initially developed for describing
the behaviour of software, the same methods were advocated for business modelling as a
preliminary task to software design. However, the methodology has largely been developed by
practitioners rather than researchers and methods for data collection, management and
analysis are not afforded the same coverage as they are in social sciences qualitative research
more generally. For example, bjectoriented systems analysis and desigging UML(S.
Bennett, McRobb & Farmer, 2005), unusual among software engineering texts in mentioning
such methods, the chapter on requirements capture discusses questionnaires, interviews,
document sampling and provides a brief description of the adygegaand disadvantages of
observation. However, the only advice offered consists of carrying a stopwatch and that
observation may be structured or unstructured. There is then no advice for how to develop
the materials gathered into UML models, apart frendescription of the use and meanings of
these models. In addition, the further reading section offers no literature on data collection or
analysis. Other texts and training programmes include some advice for analysis, for example
highlighting nouns anderbs to identify objects and activities. This shares some similarities

with open coding at a descriptive level, with a focus on aspects that would be modelled.
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However, they do not typically provide techniques for managing large datasets, examining

contradictions or linking the data to the models.

Within the broader field of qualitative analysis in the social sciences, data displays have
been used to assist both researcher and reader in comparing cases, comprehending complex
conceptsand webs of relatinships, as is described extensively by Miles and Huberman (1994).
Werner (1992), noting the absence of suitable process modelling techniques within
ethnography describes an activity on arrow method for process modelling called Verbal Action
Plan and illstrates its use for the routine of a Navajo male getting up in the morning. The
technique is elegant in its portrayal of activity composition but only works for linear routines
without decisionmaking or alternative routes. Decision trees and taxonortBesnard, 2006)
have also been used within ethnography but lack integration with activity models and models
of organisational structure. By using UML as a modelling language within a qualitative research
approach, we add useful techniques to the analyticelkit that are in keeping with existing

approaches.
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4.8 Impact of the researcher on the case, data and analysis

One of the key issues in qualitative research is the impact of the researcher on data
O02ft SOGA2Y YR Iyl fe&aaia o havicurindl altéite Hendldoue SN &
research participants in a manner that is somewhat unpredictable and unique to each
participant. The observations they make will always be selective and incorporate a degree of
interpretation as they make sense of theosd around them, although this sense making is
Ff a2 G§KS NI arflthhI24s8NdR delectirg) Ndém as the primary instrument for
data collection. Their field notes and analysis should attempt to identify the impact they may
have had on the sit@tions they study in order that the analysis can consider and include this
information. However, to provide the reader with a better ability to judge the extent to which
GKS NBaSINOKSNR&a LINA2N 6St ASTasz olHdteskAdhdzy R
a short biography is presented Kppendix B In addition, reflections on the evolution of the

study, data collection and analysis are presentedppendix C
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4.9 Ethics

To ensure that th research did not treat participants unfairly, was sufficiently important
to merit any inconvenience or risk and to comply with regulations the research was required to
undergo a formal review of ethics. The Cambridgeshire 1 Research Ethics Commiittee of
NHS Research Ethics Service performed this and, following a request for further information,
granted approval for the study (reference 08/H0304/30) on th8 8DApril, 2008.

The most important ethical considerations were around the presentatiodatdé and
conduct of the researcher to ensure anonymity of the individuals involved. In addition was the
fair and pseudonymous reporting of results, the handling of personal data and not placing an
undue burden upon the research sites. To ensure indivéddal not feel pressured into
participation by their peers, the researcher offered potential participants the right to a mock
interview and observation, the results of which would be destroyed. However, no participant
exercised this right during the stud To ensure the anonymity of participants, even where they
had given consent for the use of quotations, these were not to be linked with individual
centres. This is particularly to ensure that others within the centre cannot identify the
participants. In addition, care was to be taken with the reporting of any data about centres

that are public knowledge, in particular statistics from publication.
Local approval was gained from the research and development department of each
participating trust who assed SR G KS FTAGySaa 2F (GKS ardsS (2

For each site a local collaborator (a consultart 6) or anaemia nursen(=2)) was appointed.

|
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4.10 Critical review of the methodology

The current trend in healthcare is to identify caratipvays that cover the complete
LI GASYld =22daNySeée sKAfS (GKAa NBaAaSIHNODK 2yfeée T2
aspects do impact upon both the care received and the value of patient indicators and hence
there would be an advantage in examiniagvider care pathway. However, the greater the
scope of each case study, the lesser the detail on each case or fewer the number of cases that

can be considered with the given resources.

Similar criticism could be made of the number of cases in the stadg a similar
defence can be made. While the maximum amount of information would be gathered from
examining every renal centre in the country, this is neither practical nor desirable for the
centres involved. The sample was designed to be large erntouggither sufficient data for the

purpose, rather than wasting the resources of the renal centres in gathering excessive data.

The study is taking its evidence from units at the top and bottom of performance leagues
and there may be valuable practices imits not included in the research. While this is true, by
focusing on either end of the performance spectrum it is more likely that good practice will be
identified given that a limited number of units will be sampled. The selection could have
matched catres on a set of factors and stratified them on performance to attempt to control
for those other factors but the ability to examine the top centres would have been limited by
the relatively small total number of centres to match with and may have pradivesults that
are less transferrable.

¢KS YSIadaNBa dzaSR (G2 ARSYyUGATe dzyAGaQ LISNF
are not ideal as they record a proxy for limited aspects of performance. They give some
indication of quality and reliability bubho information about cost, timeliness or flexibility.
Ideally, measures for these and other measures of quality and reliability would have been
incorporated although the lack of access to such information and complication of calculating a

combined indexbased on them resulted in only the patient indicators being used.

The study could also be criticised for not taking an action research approach. The study
will present recommendations based upon the analysis but will not be actively engaging in
helping urnts to enact those recommendations. While action research is an exciting field and
may have resulted in greater worth for the units involved, it can be harder to identify the end

of the study (Denscombe, 2003). That ability is particularly importanbdtodal research.
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Observation can be criticised for the impact of the investigator on the system under
investigation as was discussatiovein section4.8. While concerns may be expressed about
the Hawthorne effect, whether or not one actually existed in the Hawthorne studies (see
Jones, 1992), these may be counteracted by the type of evidence to be gathered and the length
of time spent in the field. After a period of investigation, one may expegtl G LJ- NI A OA
guards may lower and routine patterns of behaviour will emerge. It would take significant
coordination for multiple participants to enact or report the same, conspired routines. While
quantitative changes may occur (e.g. working fastand some qualitative changes may occur
(e.g. not taking breaks), it seems unlikely that the whole pattern of work was altered for a

study that was investigative rather than auditing in nature.

One data collection technique that could have been usefiiiedocus group. This could
have provided a setting for more rapid process modelling, model checking and problem
exploration. The difficulties with a focus group would be the elicitation of individual and
contrary opinions, as well as the amount of ga®A LI yGaQ GAYS NBI dzA NBR
their contributions. What were in effect mini focus groups took place when two participants

were interviewed together (see secti@n4.3 abovg

The study produced models of proses over a range of time. Different parts of the
process were observed at different times, as were different centres. Processes were changing
over time and this was not reflected in the process models. Instead, models of the process at
the time that theperformance data were collected were used, based on observations of the
current process and descriptions of differences based on the interviews. If the observations
had taken place during a period of unusual activity for the unit this should have bdieeao
during repeat visits, participant checking and interviews. The purpose was not to create a
model that is cast in stone and will always represent the process at a particular centre. Indeed
the modelling is intended to inspire change in the proce¥ghat was important was that a
sufficiently accurate representation of the process that influences the patient indicators was

captured between the model and the description.

One approach to improving the analytical rigour of qualitative studies not usékis
research involves the use of multiple researchers (Shortell, 1999). The intention is that with
multiple individuals examining the evidence the interpretation is less likely to be based on
individual interests and selective examination of the ralevdata. However, to do so
appropriately requires that the multiple researchers are familiar with the study problem
situation and coding scheme and this was, as part of a doctoral programme, a single researcher

study.
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In total, 125 participants were recruited to the stydweraging 15 participants per site

(range 1620). Figure4.6 shows the roles of the recruited participants.

In addition, one

individual declined to articipate in the study and seven agreed in principle but were

unavailable. Over 462 thousand words of field notes and interview transcripts were collected

in 324 source documents. This included the transcripts of 78 recordings

totalling 38 hours and

28 minutes.
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Figure4.6 Roles of research participants
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4,12 Summary

In this research, the study used data from Renal Registry reports about the degree to
which units achieve the targets for haemoglobin as the outeqrattern. That was compared
with empirical evidence of the processes, structures and context in each study unit to attempt

to understand how the outcomes are caused.

The study methodology wsa appropriateas auseful strategy to investigate current
practice to assist understanding, information sharing and generate theories of new ways of
working. The use of observation, interview and document sampling ethahlegood
understanding of current practice to be triangulated thaguld not havebeen gained from
survey or other methods alone. By examining two groupsirofs that had high and low
performance measureghe patterns that emergd were not merely particular to any one unit

but had confirmed repetition across multiple sites.

The resultof the analysiare presented irthapter 5 chapter 6andchapter 7 beginning
with an analysis of the approaches teervice delivery before presenting analyses of the

organisational differences that may influence performance.
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Chapter 5

A framework for renal anaemia management

In previous chapters it has been shown that there is large variation in performance for
management ofrenal anaemia. It is known that renal anaemia is associated with significant
comorbidity and reduced quality of life and that its management is costly (see s&8pn
Differences in performance are believed to be partiadyplained by the organisational
processes involved. However, the reasons are not well understood and although there is a
large body of clinical advice, there is much less information about organisation for service

delivery in renal anaemia management.

Currently there is no framework for the provision of renal anaemia management against
which individual services can be examined, categorised or compared. In the methods chapter
the objective of creating such a model was outlined and in this chapter thdtseof this will
be presented. By providing a detailed description of how renal anaemia management is
delivered it forms a framework for future research to analyse the performance of different

approaches.

5.1.1 Existing knowledge

Within health care, severalatable frameworks for describing the concepts within the
domain have been developed each with a specific focus on enabling IT development: the
Cosmos Clinical Process Model (CCPM) (Cairns et al., 1992), Health Level 7 (HL7, 2010) and
OpenEHR (OpenEHR, 2D1The CCPM project described the medical record as a collection of
abstract objects (Fowler & Cairns, 1992), was sponsored by the UK NHS to and led by two
clinicians and a modeller (M. Fowler); the latter of whom used it as a source for one of the key
software patterns booksAnalysis PatterngFowler, 1997). HL7 is a widely used electronic
messaging protocol for healthcare and includes a reference information model of data types
(e.g. act, role) (HL7, 2010). OpenEHR is an organisation that developspegéditations and
open source software to enable improved use of IT in healthcare. These three frameworks
provide useful language and patterns from which more specific models can be developed.

However, they are mainly object models rather than modélgrocess.

Within the CCPM and OpenEHR there are abstractions of the complete clinical process

that appear to include the same concepts and also match with a model proposed by Coiera
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(2003, and personal communication, 24 March, 2009). In each therehieastep pattern:
measure, model, manage (Coiera); observing, planning, implementing (CCPM, skguatso
5.1); observing, evaluating, intervening (OpenEHR (Beale & Heard, B®3use of the focus

on objectoriented ontologies rather than the form of the clinical process, little more is made
of these models than a basis for classifying the information that is used in, or can be recorded

about, the clinical process.

Observing Observation Planning Plan . Plan . Procedure
implementation

/A

Observation Intervention
Figure51 ¢ KS / 2avyz2a [/ fAYyAOFt tNRrOSaa az2RSftQa 20¢
from Cairns et al., 1992).

Within the renal domain in England a modelling effort was undertaken to describe the
renal patient pathway (Sk6 f Ay3d>S wHnnpo> gKAOK gl & LI NG 27F
YR {KFENBQ 6/ 2yySOGAy3 F2NJ I SIHfGKX wnnco GKI
exercise in clinical engagement. Those involved in the production of Do Once and Share
pathways were not specifically trained in a notation, language or approach for process
modelling (Prof. Sir Muir Gray, personal communication, March 27, 2006) and in the case of the
renal patient pathway this resulted in an attempt to show everything on oneraiagnd the
mixing of many types and levels of concepts. This produced a rich but potentially confusing

diagram that required significant knowledge of the domain to interpret it.

The Logical Record Architecture for Health and Social Care (LRA) is angadfeitt
recently established by NHS Connecting for Health and the NHS Information Centre for Health
and Social Care to standardise the terminology and relationships between the classes of data in
health records and link that to their use (NHS ConnectorgHealth, 2010b). Therefore,
business models are to be developed of specific domains, from which data models are derived
and linked to an existing set of data element definitions where possible. As a demonstration of
the approach, two domains, renahd maternity, are being modelled and incomplete results
have been published. The LRA uses UML use case models, class diagrams and activity diagrams
to describe the renal care domain and process. However, the data on which the renal example
IS based are ot drawn from observation but from workshops (S. Bentley, personal
communication, 28 September, 2010) with the renal information exchange group-{@idgK
group with interest in renal IT). This has resulted in quite linear activity models (allowing less

variety than might be expected). The models provide a useful starting point for understanding
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some areas of the renal domain, although they currently do not describe anaemia
management processes. There are also problems with the way models have beenctedst
and inaccuracies within them. The stakeholder business view model, an overview of the

processes in the domain has been reproducedppendix M

Other nationally developed models of the renal patient pathway includerdigpne of
the National Service Framework for renal services (Department of Health, 2004a, 2005) and
GKS al Ll 2F aSRAOAYySQa ounmnl 0 OKNRYAO (1 ARYyS:¢
not feature prominently in either of these. The NICE (2006a6Rp@uideline for anaemia
management in chronic kidney disease provides recommended algorithms for managing renal
anaemia. However, here the focus is on decision making rather than service delivery.
Recommendations for service delivery include appoinaingingle point of contact (anaemia
nurse) for the coordination of patient prescribing, support and education; and considering
patient choice and flexibility in the means of drug provision and administration, while taking

account of continuity and cost supply.

Significant effort therefore has been poured into attempts to model renal care, designed
to support clinical decision making, service design and information system architecture.
However, none of the existing models of renal care provides sigmifittail on renal anaemia
management with the exception of the NICE guideline. However, the focus of this is largely on

the decision making process rather than the delivery of care.

The models of the renal domain described above were rarely presentetyy usi
documented or consistent modelling language and this seems to be near ubiquitous across
healthcare (Crocker et al., 2009). However, the models produced recently for the LRA do use
UML.

Modelling activities across healthcare often appear to have bieased on relatively
little observation or the experience of a single centre. However, it is typically difficult to know
as methods are rarely reported. The renal do once and share pathways (Stribling, 2005) are an
important exception to this, where theglescribe how they took their models to a series of

workshops with representatives from multiple centres to broaden the base of the modelling.

5.1.2 Aim

This chapter aims to provide an overview of how the management of renal anaemia is
organised in England. famework will be presented, providing abstractions of the structures

and processes in place to provide such a service based on the experience of eight locations.
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5.1.3 Organisation of the chapter

The remainder of the chapter describes the methods used to devie framework
that describes renal anaemia management services. This is followed by a description of the
framework and selected parts of the model, first describing the overall patient journey in renal
and renal anaemia (the status of the patient frolmetperspective of the health service) an
overview of the anaemia management service, the organisations that provide it and then the
activities involved in parts of the serviceThe strengths and weaknesses of the research are

discussed followed by a comison of the results with existing literature.
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5.2 Methods

The research reported in this chapter uses data collected and analysed as part of the
wider research project as reported whapter 4 In brief, this was a mujtie case studies
approach involving 8 cases and 16 weeks of fieldwork, data collection included interview and
observation while analysis included descriptive and analytical coding, memoing and the
extensive use of data displays, in particular UML modatditional detail is given here of the

modelling work performed.

5.2.1 Model development

The processes and structure were primarily modelled using a combination of the
elements available from the Unified Modelling Language 2.2 (Booch et al., 2005; Object
Managenent Group, 2009). UML was chosen because of itseprimence as a modelling
language. UML 2 introduced significantly greater functionality to activity models compared
with its predecessors (Bock, 2003) and UML 2.2 is its latest version, making mimcticos
to the version 2 specification. It is also the modelling language and version used for modelling
in the LRA, meaning that the models developed here should be comparable with those of the
LRA. Where UML could not elegantly express a relationshtpmas only needed for figurative

purposes, alternatives such as a Venn diagram were employed.

Many different types of UML model were employed depending upon the feature and
purpose. For structure this was class diagrams, for process primarily useiagsans and
activity diagrams but also collaboration, communication and sequence diagrams to accentuate
different aspects. A key to the UML diagrams employed in this thesis is presedtpgendix

I. Models were managed ugjrVisual Paradigm for UML 7.2.

5.2.1.1 Use case models

A use case is a class of a partially ordered sequence of actions that provides value to one
or more actors independently of other use cases. Therefore, it represents significant
functionality but also how fuetionality is bundled together. A use case is a feature of a
subject: actors who are external to the subject (or system) may use the subject as specified by
the use case. A use case provides an external view of the functionality of a subject and its
interaction with others and does not itself specify the internal details that enable the use case.
Somewhat confusingly, the term actor is used here to mean role (Booch et al., 2005), i.e. an

actor need not be a physical entity and may be played by multigleses of entity or one
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entity may play multiple actors. Common practice is to identify the triggering or primary actor

(the actor who initiates the use case) by placing an arrowhead on the association that joins the

actor to the use case and not for othgsecondary) actors, who may interact with the system as

Use case
Subject

@

part of the use case (sdigure5.2).

Primary actor Secondary actor

Association
(interaction link)

Figure5.2 Example of a UML use case diagram

Use cases primarily operat one level, rather than being routinely decomposed. This
has been named sdavel (Cockburn, 2000) and equates to an elementary business process
(Hammer & Champy, 1993): a task that typically takes minutes to hours and satisfies your boss

or customer(Larman, 2005).

A number of use cases were triggered by time or a schedule, rather than an individual or
organisation. However, the ability to use time as an actor can encourage decomposition of a
use case where there are pauses or delays in the obsdnstdnces of that use case. For
example, when a patient contacts the anaemia team to inform them a blood test has taken
place and prompt a review, but instead of reviewing straight away the anaemia team delay the
review, informing and reviewing could bepresented as two use cases. However, use cases
should be at a consistent level and a complete transaction and therefore such decomposition is

inappropriate.

5.2.1.2 Internal process models

Internal details of processes were described using a number of diagres tiiat show
different aspects of structure, action and interaction. Activity diagrams represent the flow
between actions for a class of activity in a similar style to flow charts. Collaboration diagrams
show the roles that participate in a collaboratio Communication and sequence diagrams

show an instance of an activity, and the interaction between different roles involved. Although
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they both include the same details, a communication diagram emphasises structural links while

a sequence diagram emphass timing.

The process models, which combine the processes of multiple renal centres, used the
approach of the MIT process handbook (Malone et al., 2003) to abstraction of processes,
namely maximal set semantics. That is, the abstract process modediéschctions each of
which may only occur in one or some centres, rather than all (minimal set semantics). The
actions themselves are abstracted where possible to describe multiple cases and strictness of
sequencing is reduced as necessary to enablerdiffies in sequences between cases (e.g.

introduction of parallelism or alternative transitions).

5.2.1.3 State models

UML state diagrams were used to illustrate the status of a patient with respect to the
treatment they receive. State diagrams appear similardtviy diagrams but have different
logic and show how the condition or situation of a class changes with the occurrence of
different events. State diagrams were used for patient types because they enable a high level
view of how the patient role can chga over time. The LRA model of renal care chose to
present a high level view for the patient as an activity diagram, but this resulted in an
overwhelmingly complex diagram (reproduced Appendix M because of the chronic and
therefore ongoing nature of renal care, the number of activities this involves and the many
possible sequences in which they can occur. State diagrams allow an abstraction to a type of

patient that can participate in many types of activity.

5.2.1.4 Boundaries

Multiple systems boundaries were explored and used: the renal centre, individual teams
within and later a reification of the service as a whole were defined as subjects of use cases.
From the observations, documents and interview data | had (focusing omvdinke of renal
centre staff members rather than patients) it was often easiest to build up to renal centre use
cases having examined the use cases of individual teams. | decided to include satellite units
within the boundary of the renal centre to simplifite model; this is because the work of
satellite units is for our purposes almost identical to onsite haemodialysis units, there is
considerable integration between the two and each satellite unit only provides haemodialysis
services on behalf of one ceat The criticism of this would be that satellite units can be a part
of different legal entities, either other NHS trusts or private providers, and that by treating

them as external to the renal centre one could better explore the effects of physicalateEm
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on communication. The exploration of a boundary that was not representative of real entities
(the reification of the service) was to provide a better overview of the functionality of an
anaemia management service, given that multiple entities dbute to this and that the set of

roles they take on differ from case to case. This is an approach similar to Soft Systems
Methodology (Checkland, 1999; Checkland & Scholes, 1990) and has been recommended for
business process modelling with use casesi@es, 2004). | decided to keep the patient
outside of the system boundary (for example galdication), and any use case that was not
specifically about anaemia management (for example a haemodialysis session). Use cases that
are not specific to anaemimanagement would occur regardless of the anaemia management
service, which instead interacts with them and there would be a danger of trying to include

everything within the system boundary.

5.2.2 Process categorisation

The processes identified in the fornf ase cases were categorised according to the
observing, planning, intervening model and a fourth category, supporting. This was partly as a
means of organising the use cases because of the number of them. It was also partly to

examine how the model congped with observed processes.
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5.3 Results

5.3.1 The patient

Patients treated for renal anaemia are primarily treated with ESA and iron. Their status
in relation to these two drugs affects the services they will access, and is summariggddan

5.3 and in expanded detail for ESA and IV iron in the appeRdjrel 1 and FigureKl).

Treceive referral

Renal anaemia patient

State: Renal anaemia patient (simple)

,—'— . not suitable or declined
Awaiting
_re-referred or changed decision Not treated

treatment

first treatment
administered

stop

stop per_manently permanently

Temporarily

Current suspend
suspended

resume

lpatient dies

. Deceased

Figure5.3 State diagram for renal anaemiagpient

In addition, the patients are renal patients and their treatment for that disease affects
their patterns of interaction with the health service and therefore the means of providing renal
anaemia management. In trentextchapter of this thesisfigure 3.2 and figure 3.3 (pp 23
240 &dzYYIF NRASR | LI A Sy Qate, aisd kndwdrds thieik tietmeNts a LIS
modality (see also sectioB.2). Typically, a patient will remain in one of these modalities for

months or years before transitioning to another.
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5.3.2 The service

A group of organisations delivethe complete set of services for renal anaemia
managementand to get an overview, a use case model that treats the service as the subject
was produced (seBigure5.4 to figure5.8). The subjectdundary was defined as including all
use cases whose primary purpose was renal anaemia management, therefore a use case that
included anaemia management as a subsidiary part (for example a consultant clinic) is not a
LI NI 2F WYwSylt ' yRSWDA OBIQPF 3Ny iOf NS e (K
into three groups according to their primary purpose: observing and planning; intervening;

supporting (i.e. not primarily observing, planning or intervening but enabling).

Specialisations of the thredasic healthcare activities (observing, planning and
intervening) were defined as abstract use cases because they are representative of an abstract
function rather than a real bundle of functionality. The use cases of the service were traced to
the abstract use cases of the service in order to show what functionality is within e&able

5.1 summarises these relationships.

As can be seen fromable 5.1, four of the use cases include functioityafrom two of the
basic abstract use cases. Fatend anaemia clinic for assessmetttis is because both
observing and planning may occur during this type of interaction.rdemive ESA theramnd
receive IV iron therapthis is because in additiaio the therapy, the service may take samples
for testing. | have categorise@ceive education and training in administration of ESAa
supporting use case and yet it can also include the taking of samples and the administration of

ESA. In addition v of the use cases do not trace to any of the three basic abstract use cases.

One of the actor typedifure 5.5) isrenal anaemia patient carexho may participate in
a number of use cases on behalf of, or in additimrenal anaemia patient Thereforeyenal
anaemia patients illustrated as a type aknal anaemia patient cardoecause they can use
the service in all of the ways a carer can. Intuitively, a renal anaemia patient will often provide

care to himself oherself that in other circumstancesother persorwould provide.



Observation and planning use cases Supporting use cases

Intervention use cases

Figure5.4 Use cases forenal anaemia management: the serviagganised into packages. This shows the bundles of functionality that fbeydelivered
as part of a renal anaemia management service.
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Anaemia management service actors

A

o
o
o

Renal anaemia Renal centre Pathology Parent organisation
paten% carer health care professional
Renal anaemia patient GP Renal clinic reception Special interest
association

o
o
o

A

Prescription Pricing Hospital pharmacy Renal patient record Commissioner
Authority

Figure 5.5 Actors to renal anaemia management: the service. These are the roles that
interact with the renal anaemia management service.

Observing and planning use cases)

Renal anaemia management: the service

Attend local clinic

to have anaemia related Pathology
blood tests
Non-haemodialysis
renal anaemia
patient /
Renal clinic reception
‘Attend anaemia clinic for
assessment
AY
A
> *=<Include>>

| —

Renal patient record

Review renal anaemia

Renal anaemia patient
management

—

Get review of renal
anaemia management

Time

Renal centre Hospital pharmacy
health care professional

Figue 5.6 Observing and planning use cases of the renal anaemia management service
associated with the actors that may interact with the service as part of each use case.
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Intervening use cases ]

Pathology

Renal clinic reception

Non-haemodialyst
renal anaemia
patient
Renal patient record

Blood bank

Figure5.7 Intervening use cases of the renal anaemia management service associated with
the actors that may interact with the service as part of each use case.
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Supporting use cases }J
Time Pathology
Prescription Pricing Authori
Renal anaemia Pt " Y
patient carer i
i Renal patient
Renal centre

health care professional

A

Renal anaemia patient

;

Commissioner

X

Parent organisation

A

Special interest
association

X
A

Hospital pharmacy

A

Renal clinic reception

Figure5.8 Supporting use cases dhe renal anaemia management service associated with
the actors that may interact with the service as part of each use case.
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Table 5.1 The relationship of renal anaemia management service use cases to thecbasi
healthcare functions of observing, planning and intervening.

Observing  Planning Intervening

Attend local clinic to have anaemia related blood tests Y,
Attend anaemia clinic for assessment \% \%
Refer patient for renal anaemia management \%
Get revew of anaemia management \%
Receive IV iron therapy \%
Receive ESA therapy \%
Receive education and training in administration of ES \%

Receive vitamin B12 therapy

Receive a blood transfusion

Get medication

Get pathology form(s)dr local blood test(s)
Update record of patient status

Get audit data

Get business data

< << <K< KL

5.3.2.1 Service structure

A group of organisationdjustrated infigure 5.9, collaborate to delivethe complete set
of sevices for renal anaemia managemeiithough this is led by the renal centre. For any
one set of observe, plan and intervene functions there may be multiple legal entities working
together to provide the service. In addition to the healthcare servicetfans of the type
observe, plan and intervene there are supporting functions such as dispensing mediGadten.
use cases (as defined in terms of the service) that they participate in providing are summarised
in table 5.2.

Renal centre Qutpatient General Practice
phlebotomy
service
0“* *
\ requests medication
supply by
0.* 1
Home delivery Community District nurse
service pharmacy team
Day case unit Acute Community
community matron team
nurse team

Figure5.9 Types of organisation that directly deliver renal anaemia management services.



Table5.2 Renal anaemia management service use cases and thardsations that may participate in their provision.

Renal Home Community General District Community Acute Day case Outpatient
centre delivery pharmacy practice nurse team matron team community unit phlebotomy
service nurse team service

Attend local clhic to have Vv Vv Vv

anaemia related blood tests

Attend anaemia clinic for Vv

assessment

Refer patient for renal Vv

anaemia management

Get review of anaemia Vv

management

Receive IV iron therapy V V \%

Receive ESA therapy \% \% \% \%

Receive education and

training in administration of V \ Vv

ESA

Receive vitamin B12 therapy \% \% \% \%

Receive a blood transfusion V

Get medication Vv \% V V

Get pathology form(s) for Vv

local blood test(s)

Updaterecord of patient Vv

status

Get audit data \%

Get business data \%

awabeuew elwarUR [eual J0) }IOMBWEI)
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5.3.2.2 Renal centre

The renal anaemia management service is primarily coordinated from within the renal
centre and, as was illustrated table 5.2, it delivers much of the functionality of a renal
anaemia management service. The renal centre cares for renal patients, who are organised
into patient modalities according to the typical services they require and have agreed to, as
describal in sections.3.1 above Figure5.10 describes the entities and roles contained within

a renal centre as a UML class diagram.

Renal centre

Renal nursing
team

1.*

Renal medical
team

Secretarial team

1.r

Nursing team 0.* Consultant Administrative
«dcad o+ and informatics
N team
1
1 \ manage
Dietitian team Reception Renal
information
system

Figure5.10 A view of entity and role classes within a renal centre

Figure5.11 illustrates some of the common functional units within a renal centre to
highlight how some are aligned with patient modality (e.g. haemodialysis) while others cut
across these modalities (e.g. the anaemia team). Typically the patient modalities illustrated in
figure 5.11 have a nursing team dedicated to them and, with respect to renal anaemia
management, these modality teams may bavesponsibility for taking blood samples,
NEBZGASgAYI I LI GASYGQa aAdyasr aevyLiizvya FyR Gf
renal centres the consultants are also organised by modality, at some they remain attached to
the patient as they movediween modalities (as ifigure 5.11) and at others there is a mix,
with some patients moving to a consultant with a special interest as appropriate. The order of
different functions illustrated here is not intended suggest some order in which a process
occurs, indeed a renal patient will typically interact with many of these units regularly and in

Nno one sequence.
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Consultant Transplant Anaemia Patient Dietetics
coordinator team education

Low clearance

Haemodialysis

Peritoneal dialysis and home haemodialysis

Post-transplant

Conservative management

Figure5.11 The alignment of different functional ung within a renal centre

Use cases for the renal centre that are involved in renal anaemia management are
illustrated infigure 5.12 to figure 5.15. These broadly resemble the use casd the renal
anaemia management service, but also include use cases whose primary purpose is not renal
anaemia management (e.gttend HD sessian figure5.13). However there are a wide range
of renal centre use cas not shown here because they are not directly involved in renal
anaemia management (for example, get vascular access). For clarity, m@hdbranaemia
management the servicthe use cases have been organised into groupings; in this case the
supportinguse cases have been further partitioned according to whether they are associated

with a patient or not.
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Observing and planning use cases )

Pathology

Renal patient
Medical records

Renal patient carer Hospital pharmacy

Time

LA

Home delivery service Non-renal specialist Community nurse

Figure5.12 Obseruyng and planning use casesf the renal centre related to renal anaemia
management

Intervening use cases )
Community IV Iron team
HD patient I
Pathology
Non-HD renal
anaemia patient i

> GP
Renal patient I

Blood bank

Figureb.13 Interveninguse cases of the renal centre related to renal anaemia management.



A framework for renal anaemia managem 83

Supporting use cases: patient linked |

Time

Renal patient carer

Other renal centre

Home delivery service
Community nurse
Renal patient
) GP

Extemal referrer

Figure5.14 Supportinguse cases of the renal centre related tenal anaemia management
that are associated with a patient
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Supporling use cases: other)

Renal centre

Get authority to
administer ESA

Community nurse

Get paid for
deliveries

Home delivery service Hospital pharmacy

Inform anaemia
team of IV iron
administration

Community IV |$
Acute trust\

Get business data

Commissioner

Get audit data

Special interest
association

Figure5.15 Supporting use cases of the renal centre related to renal anaemia management
that are not associated with a patient.

5.3.2.3 Anaemia team

Ananaemia team was responsible for the coordination of renal anaemia management at
all renal centres in the study, although this is not the case at all English renal cefRigese
5.16 illustrates the functions of an anaemia t@awith respect to a renal centre and the renal
anaemia management service: the renal centre provides more of the renal anaemia
management service than that provided by the anaemia team aldRigure5.17 shows an
anaemia team hasne or more anaemia nurses and may have administrators. In addition, it

may be led by a consultant.
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Renal anaemia

management Anaemia team Renal centre
service

Figure5.16 Venn diagram of the overlapping functions of the renal anaemia management
service, renal cetme and anaemia team

Class: Anaemia team)

Consultant 0.1 P leads Anaemia team
0..1
1.* ? ? 0.*
Anaemia nurse Administrator

Figure 5.17 Class diagram of the anaemia team, its parts and relationship with a lead
consultant

Use cases for the anaemia team are presentefigure 5.18 to figure 5.21. As for the

renal centre, these are split into four diagrams to aid clarity.
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Observing and planning use cases )

—X

Non-HD renal
anaemia patient

A

Meeting member

A

Time

—>

Renal anaemia patient carer

N

Renal centre  Home delivery service

Hospital
HCP pharmacy

Renal centre prescriber

A

Non-renal
specialist

Community nurse

clerk coordinator

Figure5.18 Obsering and planning use cases the anaemiateam associated with the actors
that may interact with theteam as part of each use case.

Intervening use cases)

Non-HD renal
anaemia patient

Clinic coordinator

Pathology

GP

Computer clerk

Community IV Iron team

Figure5.19 Intervening use case®f the anaemiateam associated with the actors that may

interact with the team as part d each use case.
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Supporting use cases: paiientlinked)

Time
Travel coordinator

Renal anaemia patient carel

A

Home delivery service

A

Renal centre referrer

A

Renal patient

—A

Renal anaemia patient

A

Consultant secretary

A

spital pharmacy

A

Community IV Iren team

A

Renal centre prescriber

GP
Clinic coordinator

Community nurse

Figure5.20 Supportinguse case®f the anaemia teanthat are associated witha patient.
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Supporting use cases: other)

o

Community nurse

Anaemia team

Get authority to
administer ESA

o

Home delivery service

.
Get paid for deliveries

|

Hospital pharmacy

o

Community IV Iron team

o

Acute trust

o

~
Get IV iron stock
-‘-—-‘-“"'—-—-

Inform anaemia team of

IV iron administration /— |

Commissioner

Get business data
-

Get audit data

o

Special interest
association

—

Consultant secretary

I

Computer clerk

Figure5.21 Supporting use cases of the anaemiaata that arenot associated with a patient.

The monitoring and treatment of patients with renal anaemia is significantly different

depending upon whether they are treated with haemodialysis in a clinical setting or not

because of the opportunities for regul contact that this affords and the activities conducted

Fa LI NI 27F
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focus on these two groups separately, beginning with haemodialysis patients.

5.3.3 Haemodialysis patients

Haenodialysis patients, not to be confused with home haemodialysis patients, require

regular haemodialysis in a clinical setting provided by the useattesed HD sessionThis is a

use case of a renal centre and its satellite units and is not specificaenda management,
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although it is vital to anaemia management. Instead of attending a healthcare setting or
receiving a visit for a blood test or specific therapy, this use case provides the opportunity to
combine these functions together. This is onawd typical points of contact with the renal
centre for an HD patient, the other being a consultant clinic, as demonstratédurg 5.22. In
addition, a variety of planning functions occur on their behkifjure5.23 illustrates a possible
sequence of interactions for an HD patient, highlighting the role of the HD unit and HD session

in direct patient contact.

Renal centre

— Attend HD session

Attend consultant clinic

HD patient

Get review of renal
anaemia managemel

e

E— MDT meeting

et review of renal care
Time by HD nurse

et review of renal care
by consultant

o0

Figure 5.22 Primary use cases d renal centre of redvance to an HD patient and renal
anaemia management, not showing secondary actors.
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sd Monthly bloods interaction)

. FO o O O

HD patient HDlunit Reviewer Informatlon system Pathology

|
Attend HD session |

Test requests
and samples

Test results J

Attend HD session

Get results

Updated care plan

Attend HD session

Y Y Y

Figure 5.23 Sequence diagram showing the interaction involved in an example 'monthly
bloods' routinebetween abstractentities over time.

5.3.3.1 Haemodialysis session

The haemodialysis sessigactivity illustrated irfigure5.24 and in detail iMppendix lis
the main point of contact for haemaalysis patients with a renal centre. Patients typically
attend three times a week as suggested by Renal Association guidelines (although sometimes
two) and receive dialysis as part of a package of care. haémdialysis session is the typical
locationfor receiving drug therapy and for having blood samples taken for tesfiigese are
organised in shifts, with a set of patients arriving at a similar time in the morning, afternoon
and often evening (known as twilight). The sessions last several hodrsnaolve being
connected to a dialysis machine, a large and immobile object. In each session a range of basic
measurements are taken including weight, pulse and blood pressure both before and after
treatment (and often during). In addition, the nursitepm assess patients and may discuss
symptoms with them. Lowlependency haemodialysis was also available at some centres,
where patients are trained to manage most of their care during a session including setting up a

machine and administering treatment.
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Set up dialysis machine,

assess patient and check
(: Prepare for dialysis :) ---------- documentation, machine and

patient match up.

\ Cannulate the patient, take
any pre-dialysis blood samples
Start dialysis ) .......... required and connect patient to
dialysis machine.

Monitor patient and adijust
care as necessary. Provide any
drug treatment required and
complete documentation.

Monitor patient, provide
any drug treatment and
complete documentation

\ Take any post-dialysis blood E}
End dialysis =~ |- --------- samples requ;red, wash back
blood to patient unless

contra-indicated and disconnect
patient from dialysis machine.

\
Complete documentation Clean station and supply ready E§
andcleanup /T 7T for next session. Complete

documentation. Send any blood
samples and requests to
pathology.

Figure5.24 Activity diagram for the use case attend haemodialysis session (simple version).

5.3.3.2 Therapy

When an HD patient has been prescribed IV iron, it is always administered as part of an
HD session vidne dialysis machine. For patients who have been prescribed ESA it may also be
administered as part of an HD session or alternatively in the community: self administered,
administered by a carer or a community nurse. The frequency of administration tioriroo
and ESA depends upon both the specific agent used and the choice of the combination of dose
and frequency made by the prescriber. For ESA this varies between three times weekly (the
typical frequency of HD session) to once monthly and this vagiamgans patients in the same

HD session who are both prescribed ESA may or may not be due a dose.

The place of administration for ESA is loosely related to how the drug is supplied to the
patient: from the renal unit, via a home delivery service or fromoemunity pharmacy, the

latter two suggesting ESA would be administered in the community. However this was not
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always the case as past and current practices included providing ESA from the unit for the
patient to take home and sethedicate or patients bheg supplied ESA in the community and

bringing it with them for administration by staff (see affgure 5.25).

Renal anaemia Home delivery service
management: the service

Get ESA delivery

\.

General practice

Get prescription
<<trace>> | _
Get medication
il g Community pharmacy

;\ N T~
N <<trace>> | =~ <~
~

~
~

Get ESA dispensed

/
/
7/
I l

<<trace>>" | Renal centre

e -t --=-=-=--- - o Attend HD session
therapy <<trace>>

Figure5.25 Different use cases for supplying and admirggsing ESA for HD patients.

II /

5.3.3.3 Blood tests

Regardless of anaemia status, all HD patients are routinely tested in HD sessions with
YWY2yiaKfe o06f22RaQx FfdK2dza3K GKSasS FINB yz2d |If¢
four weekly, six weekly or partiallyrrdomised to reduce patient gaming (personal behaviour
such as diet better aligned with clinical advice only prior to testing). Additional tests can be
performed for a number of reasons including checking unexpected results, monitoring a
change in treatmed 2 NJ 6 SOl dzaS (GKS LI dASyd R2S&a yz2da |
dialysis nurses at two centres.

The exact set of tests performed varies from centre to centre as well as period to period

and sometimes patient to patient. Some tests are perfodneach period while others are

performed less frequently or are dependent on attributes related to the patient. With relation
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to anaemia management, FBC and CRP are always performed monthly, while centres use

different iron tests at varying frequencies wnder different circumstances.

5.3.3.4 Reviews

Haemodialysis patients are usually reviewed via multiple mechanisms, few of which
involve faceto-face contact, as seen figure 5.22. The main review of care is typically at a
multidisciplinary team meeting, herein MDT, but also known as a quality assurance (QA)
meeting, sitdown round and additional local hames. In addition to or instead of the MDT,
multiple health care professionals may individually review the results of ,tasttuding (of
relevance to anaemia management) a haemodialysis nurse, anaemia nurse and consultant.

Patients may be seen for a fatmface review at a consultant clinic, typicalh63nonthly, as

LI NI 2F | O2yadzZ GF yi Waysis Sessibi@odbgtR Q RdzNAYy 3 G KS
Pharmacist Anaemia nurse
Transplant coordinator \ / Consultant
"o MD:I-" \\/
Dietitian {

_—  meeting /L_________ Specialty Registrar

Pan

Dialysis access nurse Haemodialysis nurse

Renal Patient Record

Figure5.26 Collaboration diagram showing the possible participants in a HD MDT meeting.

Update patient's
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Record changes in
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document decisions
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! [home delivery used] delivery company and pharmacy
I
I
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Can include changes to drug
and dialysis prescription, \
investigations and follow-up — > Inform GP of change o treatment plan
for future reviews [changes to GP
prescribed medication]

Figure5.27 Activity diagram for a patient cae within an HD MDT meeting.
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5.3.3.4.1 MDT

The haemodialysis MDT (sigure 5.26 and figure 5.27) is a regular meeting involving
members of staff in a renal centre who are involved in the adra group of haemodialysis
patients. This patient grouping is usually at unit or ward/room level (patients who routinely
dialysed in that location) but in the case of one large dialysis unit the meetings were further
decomposed by a range of factors imting the shift attended and the use of certain drugs. In
each case, the gathered team review each patient in turn, considering new blood results and
information from an HD nurse, who has regular contact with the patient and awareness of
operational probéms arising in the dialysis session. At one satellite unit of one centre, the
MDT cycles through the patients several times, each time concentrating on a different facet of
their care (transplant, anaemia, etc.). In addition to one or more HD nurséddDanmay be
composed of: medical staff, typically one consultant but often accompanied by one or more
specialty registrars; specialist nurses; a dietician and a pharmacist. The other significant class
involved in the meeting is the renal information systewhich is used for viewing test results
and in some instances to view details of dialysis sessions and further notes, alter prescriptions
and summarise the outcome of the review. In addition, the renal information system may be

used to cycle through eagdatient where the grouping of patients is recorded in the system.

The MDT usually occurs at the same time interval as routine bloods, although in some
cases the period is different and up to eleven weeks. Where its periodicity was the same as
routine bloods it was always a minimum of one week following them, but at some sites much

longer and in some cases was not consistently scheduled.

The meeting is usually led by a consultant who tended to control the main display of the
renal information system. Iall but one case, a large display (e.g. projector) was used,
although in one meeting this was not visible to all team members. In one centre, multiple
instances of the renal information system were accessed by members of the team, allowing

them to look & different aspects, change prescriptions or make notes concurrently.

Team members are asked for, or volunteer, information. They often had their own notes
on paper that they had brought to the meeting and would then add to these as the meeting

continued. Decision making may be by consensus or an individual.

In addition to the main purpose of the meeting, discussions between members of the
group about other topics, typically work related, often occurred at some point. It is unusual for

this group of peple to get together as their workspaces and routines are largely separate and
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it therefore appeared to provide an opportunity for coordination, tedulding and

discussions of notable events with other patients or colleagues.

The outputs of the meetingtself (changes to the care plans of patients) were often
R20dzYSyiSR Ay YdzZ GALX S LI I O0Say 2y GKS NByI -
individual notes. There were multiple instances where there was uncertainty within the team
as to why a particulastrategy was in place for a patient, or sometimes who had put it in place.
In some circumstances this led to anxiety about changing the strategy. | did not observe
reasoning being recorded in any MDT, just the decision (or resulting actions) and in some

centres the identity of the decision maker.

Following the meeting, it was usual for the HD nurse to update the patients'
haemodialysis folders (paper) with new prescriptions and notes of additional tests or
observations. Additionally, they would oftgilace summaries of changes in a haemodialysis
team diary that is used to communicate between shifts. Specialist nurses may have further
administrative tasks, for example an anaemia nurse may change a patient's home delivery
prescription. A consultant'ssretary may write to the patient's GP to inform them of changes.

At some centres the patient is also provided with a written copy of changes or their current
drug list and at all they claimed to discuss the outcomes with their patient during a

haemodialgis session.

5.3.3.4.2 Anaemia nurse review

A routine bloods review by an anaemia nurse is variable between centres in process,
output and speed. It is a review that occatsfour centresfor a group of patients after they
have had routine blood tests performed @uprior to an MDT (whether or not the anaemia
nurse will be attending). In general, all patients in the group are reviewed with some
consideration given to their future anaemia management. Some anaemia nurses produce the
list of patients to review, somehes including a number of manual information retrieval,
copying and display operations. In some cases the patients are triaged according to their
results. Changes to treatment may be instigated at this point or, if the anaemia nurse will be
attending anMDT, may be held for discussion there. At two centres (D and H), the review is

supported by a&omputeriseddecision support system.

A routine bloods review focused on anaemia management and involving an anaemia
nurse and consultanbccurs in two centres; and H. In F it is the only anaengtated review
of routine bloods and at H follows an anaemia nurse review. At F it therefore proceeds as a

routine bloods review by an anaemia nurse with no MDT (i.e. all changes identified in the
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review are insgiated straight away). At H it is a selective review of those patients who fall
outside of NICE/RA guidelines (Hh512.5g/dl) to ensure that there is a suitable plan in
place for their management, the list for which is extracted via an automated aqfdhe renal

information system.

5.3.4 Community -based patients

Renal patients who are nadD patients or communitpased patients are cared for by a
consultant or team of consultants and often by one or more nursing teams (see sb@i@m2
above. Patients who are identified as anaemic may be investigated to rule out alternative
causes of anaemia (e.g. gastrointestinal bleeding) and may be treated with oral iron or vitamin
B12 without or before being referred tothe renal cBidB Q& | yIF SYAl GSI Yo
anaemia team review all nephrology and low clearance patients prior to a clinic attendance,
based on which they may recommend that a consultant refers the patient for renal anaemia

management.

5.3.4.1 Referral

10

Anaemia team Renal patient

Refer patient for renal

anaemia management

10

Renal centre prescriber

Renal centre referrer

>0 8 >0

Clinic Community Hospital Home delivery
coordinator IV Iron team pharmacy service

Figure5.28 Refer patient for renal anaemia management use case.

(
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A patient gains access to renal anaemia management from a renal health care
professional who refers them to the anaemia team either for anaemia managemeneral
or specifically ESA and / or IV iron ($iggire 5.28 to figure 5.30). The anaemia team review
the referral to ensure that such treatment is appropriate for the patient #meh offer that to
them. Patients are often iron deficient when they are first referred for anaemia management
and therefore given iron (oral or IV) prior to commencing ESA to help establish whether they

have iron deficiency anaemia or renal anaemia.

If a patient accepts the offer of therapy the anaemia team organise this, which typically
involves arranging an appointment for iron therapy and / or training inrselfiication with
ESA. Where the patient is to be treated with ESA, additional arrangeragnissually made
FT2N) AGA& adzldlxX éx SAGKSNI 6@ NBljdzSad G2 GKS LI

exception to this is when the centre will directly supply ESA or prescriptions for ESA.
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Figure5.29 Activity diagram for the use case refer patient for renal anaemia management
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Figure5.30 Activity diagram for organising a dose of IV iron for a patient
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Renal centre

~/ Getreview of renal
anaemia management

Time

eceive education an
training in
administration of ESA

—>

Renal patient
carer

Attend anaemia clinic for
assessment

Attend clinic

—>

Renal patient

Receive a blood
transfusion

Receive IV iron therapy

Non-HD renal
anaemia patient

Figure5.32 Use cases of the renal centre faon-HD patients of relevance to renal anaemia
management and the basic healthcare acivities. Secondary actors not shown.

5.3.4.2 IV iron therapy

IV iron is given as an occasional rather than routine drug for patients not on
haemodialysis, sometimes as single dosed sometimes short courses depending on need
and drug preparation. Where a short course is provided these are typically weekly to monthly
and between three and seven doses. It is, with the exception of home haemodialysis patients,

always administeretty a health care professional.

In some cases, IV iron can be provided in a community setting rather than a renal centre.
This involves a local agreement with community hospitals or acute community (intravenous)

nursing teams as district and practice ses are not able to provide such treatment.

5.3.4.3 Education and training in administration of ESA

Unlike IV iron, community patients rarely receive ESA in a clinical setting and therefore
most patients starting ESA will be trained to give the drug subcutamgdemselves (see

figure 5.33). Alternatively, an acquaintance of theirs may be trained or the anaemia team may
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arrange for a district or practice nurse to give the drug. The anaemia team usually provides this
training, although at one centre the home delivery company provided nurses who would go

out to train the patient.

Education and training in administration of ESA is usually aoffrevent for a patient,
although where they or the trainer is unsure of their cortgpecy they may come back on
several occasions. If a patient has a long time where ESA treatment is suspended they may
also be invited to retrain. In some cases the centre supply a small stock of ESA at the training
session while in others they wait untihe delivery service has started before bringing the

patient in unless the start of treatment is considered urgent.

The patient is educated in the need for the treatment and its mechanism of action as
well as the need for regular tests and safe storagjae person who will give the medication is
trained to ensure they can do so safely and effectively and is assessed, usually with the
assistance of a checklist. At one centre, a contract is signed by the patient acknowledging that

they have understood th&aining, safe storage and the need for regular tests.
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Figure 5.33 Activity diagram for the use case receive education and training in the

administration of ESA.
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5.3.4.4 ESA provision

Because ESA is typically adistered in the community, stocks need to be supplied to
the patient (sedfigure 5.34). The majority of centres used a home delivery service to do this,
although one supplies ESA directly from the centre and for somematat two others the GP
prescribes ESA and it is therefore dispensed from a community pharmacy. Historically some of
the centres issued prescriptions to their patients and in those cases it was also dispensed from
a community pharmacy. The supply @Adirectly from the centre at F often involves the
patient attending a clinic at either the main centre or a satellite and this is used as an
opportunity to review the patient and take blood samples for testing, alternatively it may be

collected by a care

<<trace>>

=~ -
-

<<trace>>_

~
<<trace>> “

Figure5.34 Use case model of different means by which ESA is provided tolHbnpatients.
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5.3.4.5 ESA administration

As was discussed earlier, ESA is usually administered by the patient or an acquaintance.
Alternatively, the anaemia team may refer the patient to a practice nurse (located in a general
practice) where the patient is mobile or a district nurse or community matron who will visit
their home. At different centres there is varying willingness to mskeh a referral, some
considering it safer that the patient is regularly seeing a health care professional and others

considering it an unfair burden unless the patient is physically incapable.

Treatment frequency is largely determined by the type of\ ESed, although there is
some flexibility for different dosing schedules with each, and these range from three times

weekly to monthly.

5.3.4.6 Monitoring and review

All renal patients have reviews of their general care, primarily associated with a clinic
visit but additionally in some centres select groups of patients (including PD, Home HD,
conservative care and low clearance) will receive home visits. These reviews will normally
consider anaemia as part of the general care and may result in changes to treatimeetly or
via the anaemia team. This monitoring varies in frequency from centre to centre, patient
group to patient group and between individual patients. However, typically community dialysis
(PD or home HD) patients are seen monthly while othees ssen 312 monthly, although
patients due to start dialysis or who have just received a transplant will be seen as often as
weekly. Such reviews will normally occur in conjunction with a new set of blood test results

being produced, with tests occurrifigst prior to or during the visit.

Once a patient is having regular doses of ESA they will usually be monitored on a routine
basis by the anaemia team (ségure 5.37 and figure 5.38). This monitoring is usually more
frequent than for other areas of renal care (usually monthly eménthly although NICE
(2006a) guidance recommends everg Inonths) and therefore different strategies for blood
testing and patient review have evolvedt some centres, the anaemia team will bring in a
patient for blood tests and potentially a review; at centre F, ESA is also dispensed at this
meeting. At others, patients will attend their GP practice or an outpatient department of a
local hospital tochave test samples taken. Where the patient is visited in their home by renal
centre or community nurses blood samples will be taken there. The choice of approach is
influenced by ability to access external blood test results, desire for direct contatiieby
anaemia team as part of the observation process, arrangements for ESA supply and

administration and local relations with primary care.
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mechanism for identifying and reviewirlge result and these varied significantly. In any one
centre there were usually multiple mechanisms in place and these can be categorised broadly

as scheduled (timdriggered) and requested (rofgiggered); sedigure 5.35 andfigure 5.36.

Figure5.35 Types of theget review of renal anaemia managemenise case triggered by
time.
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Figure5.36 Types of theGet review of renal anaemia managemenise case triggered by
others.
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5.4 Discussion

This analysis has produced a framework describing the structure and processes of renal
anaemia managementThe service is described in terms of patient states, the use cases that
make up the service categorised as observing, planning, intervening or supporting and the
entities that collaborate to provide the service. Such a model provides a basis for drawing
comparisons between differing approaches to renal anaemia management and may provide
ideas where service delivery planning is occurring, either de novo or to reshape existing

services.

The results described variety in process and structure, both betweatresebut also
patient types and individuals. Much of this variety is so that the processes and provision of
services fit with context. The care provided to a patient that is not renal anaemia management
shapes the provision of renal anaemia manageménbigh opportunities for patient contact
and the preexisting conduct of tasks that would be required to manage renal anaemia
successfully Primarily this is renal care, in particular the HD session and also other
opportunities for observation and planrmin However, it is also the care that is provided for
patients with chronic diseases by community services such as general practice and community
matrons. It is also dependent on the configuration of care services in England and the ability to

forge localarrangements, for example to provide IV iron in the community.

The extensive use of community services for 4#hid patients means that a significant
feature of the anaemia team role is of coordination. This is demonstratdigiure 5.18 for
example, with potentially 12 different roles being requested to act or informed of the outcome
of a single review, although usually it would be fewer. It is also highlighted by the few use cases
of the anaemia team that involve fat¢e-face contact with the patient; after training the

patient there may be occasional treatment with 1V iron and at some centres anaemia clinics.

There is a structural network of carers, although it appears to be largely a hub and spoke
type of network wih relation to anaemia management (although with two hubs, patient and
anaemia team). However, it may be that with a broader view of the network (i.e. not restricted
to anaemia management) the pattern would look quite different. The-tegkl sequencingf
activity is also network like and hence the number of use cases presented which are not
represented with a high level activity diagram. Such a diagram is used to describe renal care in
the Logical Record Architecture example (NHS Connecting for H2@lih) but is problematic
because of the way it restricts sequencing and the ways it attempts to combat this (the

diagram is reproduced iAppendix N). However, the activity diagrams presented here at an
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elementary businessrpcess level are much more linear in their structure, with defined start
and end points and a sequence between, although often one that allows for significant variety
in the selection and ordering of actions within. This is a product of the identificafiuse
cases that are required to have an identified start and end point, which in turn assists with

comprehension.

5.4.1 Strengths and limitations of the study

This study used extensive observation, interviews and document sampling to ground the
theoretical malel in a rich dataset containing the conveyed knowledge and views of multiple
stakeholder types. The use of eight sites provides increased abstraction from a single site and
the likelihood of greater transferability of the framework. Although multipletoes were
used, their selection was guided by the purpose of identifying causal factors in high and low
performance in renal anaemia management, not of being representative of the population.
However, as discussed in secti8.2 abovethe centres that were selected represent a varied
spread across many of the features that may have been used with that type of purposive

selection.

The data collection was based in renal centres and the scope of the ethical clearance was
limited to staff attached to the renal centre. For this reason the study did not involve patients,
their carers and workers involved in renal anaemia management including GPs, members of
the home delivery teams, practice and district nurses. This liméslegree of crosshecking
possible between sources and the extent of detailed information about the practice of these
workers. However, the lead role is taken by the renal centre and it is here that most care is

provided.

Using the UML to provide semacsg and syntax for the modelling approach, while
challenging, resulted in models that should be less ambiguous than if it had not been used.
However, breaking free from the limitations of an information systems textbook approach to
the modelling and creatg different views, in particular remodelling the boundary as the

service, was beneficial in the analysis and synthesis.

5.4.2 Observing, planning, intervening and supporting

Comparing these models with the observe, plan, intervene type models two features are
apparent: the multiple functions that may be served by these groups of activities and the
presence of a large proportion of supporting or enabling activitiestabie 5.1, four of the

fourteen use cases serve more thane of the basic healthcare functions. For example, the
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supporting use cases for the renal anaemia management service as defined here equal the
observing, planning and intervening use cases in number figage 5.4). Interestingly, this
echoes the role described by Sanders et al. (1999) of administration rather than patient care in

section3.3.4

5.4.3 Unanswered questions and future research

This research has not addressed the configuratiopeo¥ices where an anaemia team is
not present. While it may be that service provision is similar in the absence of an anaemia
team, it is possible that functionality is more integrated into other functions and without

further research this cannot be known

While this research has described some of the variety between services, it has not
attempted to examine the appropriateness of different strategies or their impact on

performance. Irchapter 7 the research will gon to attempt to answer these questions.

This research has described the organisation of the management of renal anaemia using
the Unified Modelling Language. This will enable the future description of individual
approaches to renal anaemia managementairsystematic manner, planning and sharing of

service designs.
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Chapter 6

Relationship between performance and basic contextual features

The aim of this research is to understand how the organisation of renal anaemia
management influences its performance, with tpharpose of enabling improvements to be
made. As was described @hapter 3 several studies have suggested that organisational
processes explain much of the variability in clinical performance measures for renahianae
management between renal centres. Thereforechiapter 7, organisational factors that may
affect anaemia management will be examined. However, this chapter will consider whether
and how more basic and contextiufeatures affect performance within the renal centres in this

research.

Several statistical analyses of large clinical databases have examined which variables are
associated with achievement of clinical performance measures (Burton et al., 2000; Chan et a
2008; Fink et al., 2007; Madore et al., 1997; Reddan et al., 2003). While these studies have
used different measures of clinical performance, it is useful to compare and contrast their
findings for variables, in particular because they have often us#erent variables and have
not been brought together before. bable 6.1, the variables reported in each of these studies

are listed along with details of which were statistically significant or not.
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Table 6.1 Comparison of factors associated with haemoglobin or haematocrit in five large
statistical analyses (Burton et al., 2000; Chan et al., 2008; Fink et al., 2007; Madore et al.,

1997; Reddan et al., 2003). * = stditzlly significant (P<0.05), NS = not significant, blank =

not used.

Group

Variable

Madore

Burton

Reddan

Fink

Chan

Demo
graphics

Treatment

Diagnosis
and
comorbidity

Laboratory
values

Socidogical
factors

Facility
factors

Gender

Age

Race

ESA dose

Dialysis dose (URR or Kt/V)
Prescription of IV iron
Prescription of IV Epo
Assignment to EPO protocol
Assignment to iron protocol
Length of time on RRT
Change of dialysis modality
Hct records per patient
Type of vascular access
Dialyser KUf category
Cause of ESRD

Charlson comorbidity index
Hospital days during year
Diabetic status

Ferritin

Transferrin saturation
Serum iron

Total ironbinding capacity
Serum albumin

Creatinine concentration
Greactive protein

Total cholesterol
Parathyroidhormone

Anion gap

Calcium

Lactate dehydrogenase
Bilirubin

Glucose

Cholesterol

Uric acid

White blood cell count
Phosphorus

Sodium

Potassium

Employment

Health access
Socioeconomic status
Poverty factor

Urban factor

No. of patients

Patients per station

profit status

*

NS

*

NS

*

*
NS

*

*

NS
NS

NS

NS
NS
NS

*

*

NS

NS

NS

NS
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The results of these studies, although largely based on tlata the US, suggest that
centres with a higher proportion of older, female, neite patients in urban areas with high
poverty and low soci@conomic statusare likely to have a lower percentage of patients
achieving their clinical performance measure for haemoglobin. In addition, a large number of
laboratory and treatment related variables that are significantly associated with haemoglobin
are identified. Associations with comorbidity are confirmed, while two studies identify
diagnosis as significantly associated while two find it not significantly associated with
haemoglobin. However, for many of these associations, the direction and mechanism of

causaliy are unknown.

Two of the three studies to include race in their analysis found it to be a significant
factor. In a recent study, the impact of ethnicity and semionomic status on attainment of
Hbx10g/dl in the UK was examined using Renal Registty (Udayaraj et al., 2009). Because
ethnicity and socieeconomic status are correlated, the analysis examined each separately and
examined soci@conomic status among white patients only. Semionomic status was
significant after adjustment for pati¢riactors, but following adjustment for a centre effect the
difference became insignificant. Ethnicity remained significant after adjustment for patient
factors, aredevel social deprivation and a centre effect; specifically, Black patients were
statistically less likelyo have Hbk10 g/dl thanWhite or south Asian patients were. Therefore,
it appears that in the UK, soeazonomic status is simply correlated with low haemaoglobin
whereas Black patients may be more likely to have a low haemoglobin beealuse of
underlying genetic differences, although the reasons are not known. This concurs with a
finding of reducederythropoietic response to epoetin alfamong Black US patients (Jones
Burton et al., 2005).

Of the five studies presented table 6.1, only one analysed centigpecific features and
this was in a US context (Fink et al., 2007). The authors found that the number of patients
(+ve), patients per dialysis station (+ve) and profit status-gfofit) were associated with
higher haematocrit values. Profit status is of little relevance in England with the NHS providing
care free at the point of use, because although some satellite dialysis units are privately
owned, the care offered is directed from withihg NHS. The finding that more patients per
dialysis station is associated with improved performance for anaemia management is
interesting and goes unexplained in the study, although one could imagine this was not an
association with ovepopulation but wih a popular facility. A finding of greater patient
numbers being associated with improved performance for anaemia management is also

interesting. However the analysis was of US data and the dialysis facilities associated with the
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middle quintile of haeatocrit had66.9+ 43.4patients, which is similar to a large satellite unit
in England; whereas, renal centres in England are typically much larger, with an average

population of 312 HD patientgalculated from data in Farrington et al., 2009)

None ofthese studies examined the impact of resource on anaemia management,
although the finding of nomrofit and government facilities being associated with low
haematocrit in the US may be a surrogate for resource. However, intriguingly at an individual
level four of these studies examined ESA dose and found it negatively associated with
haemoglobin, suggesting resistance to ESA outweighs any potential rationing effect. Yet none
have studied whether the number of clinicians is associated with achievemenltini¢al
performance measures for anaemia. A recent survey of UK renal centres has found increasing
relative numbers of nephrologists are significantly associated with better phosphate control
and increasing relative numbers of dieticians significantgoeisted with better parathyroid
hormone levels (Casula et al., 2009; Hodsman et al., 2009). Typically, an increase in labour

input would result in some increase in output.

While the studies by Chan et al. (2008), Fink et al. (2007) and Burton et &) (20
shown that after the parameters they included are taken into account the organisation itself is
still strongly associated with performance, it is still useful to understand how such parameters
may affect the performance of the centres in this studyurthermore, clinical resource has not

been analysed with haemoglobin in renal anaemia management.



Relationship between performance and basic contextual fee 117

6.1 Methods

During the course of this research, a large number of basic details about each centre
were recorded including data on staff numbers, number ofigrds per group, type of ESAs
and IV iron treatments used, and regularity of testing per patient group. Data available from
the Renal Registry report includes number of patients and ethnicity of HD patients. Using a
combination of this data, a wide rang®# comparisons were performed at a centre level
including comparisons of resource, ethnicity and size with performance, which are presented in

this chapter.

6.1.1 Resource

To examine how performance was affected by resource, a relative resource of full time
equivalent (FTE) clinicians per thousand population (HD patients) was calculated and compared
with performance. Separate comparisons were made for consultants and anaemia nurses.
Because some centres have a specific iron nurse role, while for others thiduded in the
anaemia nurse role, two alternative analyses of nurse resource were performed, one using just
anaemia nurses and one using the sum of anaemia nurses and iron nurses. Regressions of the
performance according to the NICE indicator on thg lof relative resource were also
performed for the calculations of resource. A log transformation of relative resource was
appropriate because one would expect that as resource increases, increases in achievement of
percentage performance would declin@he regression analyses were performed in Microsoft

Excel (2007).

6.1.2 Ethnicity

To protect the anonymity of participating centres, a scatter plot comparison of ethnicity
and performance cannot be presented because the data pblicly available and easily
comparable. Percentage oBlackprevalent dialysis patients on 31/12/07 in English centvas
calculated for each centre, which were thaplit into quintiles where 1 is the quintile of
centres with the smallest percentage populationBiackpatients and5 relates to the largest
(calculated from data in Farrington et al., 2009Where ethnicity data was missing, an

assumption was made that relative proportions in each category were not affected.
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6.1.3 Centre size

Data on centre size (number of patients) is aa# from the Renal Registry. A scatter
plot comparison of size and performance cannot be performed here because the data are
publicly available and easily comparable. The centres were categbsisaamber of prevalent
dialysis patients on 31/12007 in English centres into quintiles where 1 is the quintile of

smallest centrs and 5 relates to the large@talculated from data in Farrington et al., 2009)
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6.2 Results

6.2.1 Resource

The results of the comparison of performance on resourcepageented infigure 6.1 to
figure 6.3, including lines of regression. For consultants, the regression model shows no
relationship withR; =.074,H1,6)=.48,p=.51. For anaemia teams the regressiondels are
statistically insignificant but close =.05 and would explain a large proportion of variance in
performance R =.429,H1,6)=4.50,p =.078 andR’ =.466,F1,6)=5.23,p =.062 for anaemia
nurses only and anaemia and iron nurses resipely. For anaemia and iron nurses, the means
were 3.75 and 6.12 FTE per thousand patients for low and high performing groups respectively.
If the relationship for anaemia and iron nurses held, a centre with three of these nurses per
thousand patientsvould achieve 39% of patients witth 10.512.5g/dl, while with six nurses
per thousand patients they would achieve 54%. Despite the log transformation, it appears
from figure 6.2 and figure 6.3 that the regression equation for nurses does not achieve
linearity, with most points below the lines of fit for low resource levels and most points above

the lines of fit for high resource levels.

Performance vs. resource (consultants)
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Figure 6.1 Anaemia management performance vs. relative resource (FEbBsultants per
thousand HD patients)
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Performance vs. resource (anaemia nurses)
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Figure6.2 Anaemia management performance vs. relative resource (FTE anaennises per
thousand HD patients)

Performance vs. resource (anaemia and iron nurses)
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Figure6.3 Anaemia management performance vs. relative resource (FTE anaeomses and
iron nurses per thousand HD patients)
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6.2.2 Ethnicity

At some participating centres, there were relativédyv records of ethnicity (up to 40%
missing data). However, a comparison of the adjusted percentages with the raw percentages
found only one of the high performing centres would have changed quintile (up one, not

identified here for the purposes of anonyty).

Table6.2, reproduced fromchapter 4 method, identifies some of the basic features of
the participating renal centres including ethnicity and cerdize. It can be seen that the high
performing centres are in the central three quintiles of centres, while the two centres that are
low performing against both the NICE clinical performance indicator andidaq10g/dl are in
the quintile of centreswith the largestpercentage oBlackpatients The two centres that are
high performing forHbx10g/dl but low performing against the NICE standard are in the 2

and 8" quintiles of size.

Table 6.2 Basic features of participating renal centres (reproduced frarhapter 4 method
and sorted by performance groups).

Centre Performance Performance Number of Number of Size Ethnicity

group group consultant satellite units  (scale 15)° (scale 15)d
Hb 10.512.58°  Hbx10’  nephrologists

B High High 5 2 3 2

D High High 4 2 2 3

F High High 4 2 2 2

H High High 7 2 4 4

C Low High 5 2 3 5

G Low High 9 3 4 2

A Low Low 11 6 5 5

E Low Low 13 5 5 5

 Group based upon percentage of HD patients with haemoglobin between 10.5 and/dR.2006.
(calculated from data in Richardson et al., 2008)

b Group based upon percentage of HD patients with haemoglobin greaterahaqual to10g/dl, 2006.
(calculated from data in Richardson et al., 2008)

¢ Size measured by number of prevalent dialysis patients on 31/12/07 in English centres split into
quintiles where 1 is the quintile of smallest centres and 5 relates to the largestculatedrom data in
Farrington et al., 2009)

d Percentage oBlackprevalent dialysis patients on 31/12/07 in English centres split into quintiles where
1 is the quintile of centres with the smallest percentage populatioBlatkpatients and 5 relates to the
largest. (calculated from data in Farrington et al., 2009)
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6.2.3 Centre size

It can be seen frorteble 4.2 that in this study, the high performing centres are in tHé 2
to 4™ quintile of size while both of the low performirgentres are in the quintile of largest
renal centres. The two centres that are high performing on the UK minimum standard but low

performing against the NICE standard are in tHe8d 4" quintiles of size.
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6.3 Discussion

This research has found an apeatly strong, but statistically insignificant association
between nursing resource and achievement the NICE performance indicator. In addition, there
is some evidence of association with increasing numbers of patients and minority ethnic

patients with deceased achievement of the NICE performance indicator.

6.3.1 Resource

The apparent relationship between resource (in terms of anaemia and iron nurses) and
achievement of the NICE performance indicator, with a reported goodness B fiif(46.6% is
statisticdly insignificant (takingy =.05 as the threshold), although this is not surprising given
the small sample size. These preliminary findings justify wider study of the association

between nursing resource and clinical performance measures.

There seemsa be little relationship for consultants, although it is possible one centre is
acting as an outlier. However, a lack of relationship would not be surprising as a consultant has
a much wider role and among these centres, the anaemia team performs theitpajbwork

for anaemia management.

This apparent relationship with level of resource is a rather different finding to that from
a very recent U.S. study that found no relationship between the presence of an anaemia
manager and haemoglobin performance i€el, Bolus, Desai, Zager, Parker, Moran, Bolus et
al., 2010). The lack of such a basic relationship is something that this study concurs with,

having centres from both extremes of performance, all of which have an anaemia nurse role.

The calculation ofelative resource is limited in this analysis because the extent of the
role of the anaemia nurse is not captured. For example, as described in sekiBhand
5.3.4.2 there are centres whereosne of the 1V iron for no#D patients is administered in a
community setting, thus reducing the overall workload on an anaemia nurse. Similarly, there
are differing degrees of information system support that automate certain tasks or may reduce
the effort to perform them. A related problem is that there are renal centres outside of the
present study that do not have an anaemia nurse (i.e. the role is performed by others), for
which a comparison of performance with anaemia nurse resource would be a ngbessn

calculation.
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6.3.2 Ethnicity

Performance appears to be correlated with ethnicity among this group of renal centres,
which is in line with the expectations based on the analyses presented in the introduction.
However, interestingly none of the high perfaimg centres are in the *1quintile, although
three of the four centres that are low performing against the NICE guideline are in the fifth
quintile. Therefore, while it would seem that the low performing centres have a particularly
high proportion of Blak patients, which is likely to affect their performance, the high
LISNF2NX¥AYy3a OSydiNBa R2 y2i KIFI@S | LI NIGAOdzZ |1

quintile.

6.3.3 Centre size

Performance appears to be correlated with centre size in a similar way ashfacity.
This is apparently in disagreement with the finding of Fink et al. (2007) who found a larger
centre was associated with better performance, although as was reaglier, that was among

a sample of much smaller centres in the US.

6.3.4 Study limitati ons

The study only examines the characteristics of eight centres so statistical comparisons
are weak. Moreover, the comparisons are against a raw performance measure, rather than
one weighted for other factors. Although, the small numbecerfitres mearthe introduction
of additional variables into a regression would increttse likelihood of spurious correlation.
Statistical comparisons were only reported for the comparisons of resource, although the
purpose of the comparisons was not to establish gené&rends, for which a larger dataset

would be necessary but to examine how these factors appear to affect these centres.

6.3.5 Conclusion

The performance of the centres in this study may be associated with resource, ethnicity
and centre size, although these kgenot statistically significant, perhaps due to the small
sample size. Howeveprevious studies that have adjusted for similar factors have still found
significant differences that are associated with the centre and believed to be related to

organisatimal processes.
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Chapter 7
Factors affecting the performance and organisation of

renal anaemia management

SATFSNBYyOSa 0SiG6SSy NBylftf OSyiNBaQ LISNF2N
are believed to be partly related to the processes by which patients are gealhand partly to
differences in factors such as resources, case mix and-socimmics (Burton et al., 2000;

Fink et al., 2007). While the latter have been examined quantitatively using large datasets, the
former have largely been the subject of spettidn. It is important that the relationships
between these processes and performance are examined in detail so that there is greater
evidence behind recommendations for organisational change. It is also important to examine
the contexts that shape exisyg services to consider whether features of one service may be
transferrable to another, or whether changes in regional or national policies, contracts, laws,

etc. could enable improvements.

7.1.1 Chapter context

This research aims to identify and explore treattires that explain differences in
performance between renal centres, to provide an evidence base for service improvement. As
described inchapter 4 observations, interviews and document sampling were used to gathe
data that would elucidate the organisational factors that may be significant in the performance
of renal anaemia managementChapter 5developed a framework of the services provided
and approaches to the delivery of renalammia management, which provides a context for
examining differences in proces€hapter 6compared three key features between the centres
and found limited evidence that they may contribute to performance differences. hajser
reports on other organisational differences between the renal centres studied and the way

they can influence performance.

7.1.2 Outline of chapter

This chapter presents the results of exploratory fieldwork and analysis, much of which
was not anticipatedd be of relevance from the outset. An overview of the analysis specific to
this chapter is presented in section2, with reference to the methods chapter for the

fieldwork and much of the analytical process. In seciid} the findings of the analysis are
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presented, including details of specific methods and summary discussions for each theme in
order to contain them. The main findings are that latency in the control loop (delays), reliable
adminstration of ESA, coordination of ESA administration, interaction, roles and relationships
may all affect the quality of renal anaemia management. In addition, decision support systems
and interventionism (likelihood of making a change to treatment) aeakly associated with
performance indicators. These findings are synthesised into a network in s@cfiamd the
implications of the findings are discussedsection7.5. Backgound information and literature

of relevance to the findings is presented below.
7.1.3 Background

7.1.3.1 Control loop latency

Delays are a recognised problem in many areas of the health service and have been the
subject ofgovernment targets such as a maximum four haewaiting time for emergency
departments (Department of Health, 2007)r eighteen weeks between identification and
treatment for all hospital patient§Department of Health, 2006b). However, there is little
evidence in the literature of examination of ti@pact of delays in the response of clinicians in
the ongoing processes of chronic care. Nevertheless, latency in the control loop for diabetes
has been examined in reference to the development of an artificial pancreas and a closed loop
(automated) contol system, as delays in measurement of glucose and circulation of sub
cutaneously injected insulin to its sites of action are currently too great to prevent damage to

patients (Astrdm & Murray, 2008; Hovorka et al., 2010; Renard, 2010).

With respect to tle models of clinical process examined in the introductioohapter §
this latency is the time taken to traverse the entire process from observing to intervening (see
figure 7.1). In systems terminology this is latency within a feedback loop, where observations
(in this case primarily blood tests) of the system (patient) are signals that the controller uses to
Y2RATASE GKS deaitsSvyQa 02y iNERft fsgdlive orgpoddxifar 6 LIN

renal anaemia management in a recent analysis of haemoglobin variability (West et al., 2007).

Planning }— Intervening

N~ 7
—

Time taken = control loop latency

Observing

Figure7.1 Control loop laterty in relation to the clinical process model
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Control loop lagncy is something that has received very little attention in renal anaemia
management. In national guidelines (McMahon, 2008; NICE, 2006a; Renal Association, 2008;
US National Kidney Foundation, 2006, 2007), while there are recommendations about testing
frequency there are no recommendations about the time taken to review test results or effect
adjustments to patient management. However, at the joint Renal Association and British Renal
{20ASG@Qa FyYylFSYALF ljdzZh £t A& A YLINPHS Istitig (Ren@2 € |
Association, 2007), Roberts (2007) presenting results of a survey of 4 high performing centres
recommended that test results be reviewed within days rather than weeks and that patients
have their ESA administered on the HD unit. Both ow2 6 SNIIaQ NBO2YYSyRI
latency, while the latter recommendation may also relate to the reliability with which ESA is

administered.

7.1.3.2 Haemoglobin variability, latency and interventionism

Within renal anaemia, recent interest in delays has ralate haemoglobin cyclingr
variability, as discussed in sectiBrB8.8 of the context chapter, where patients oscillate above
and below the bounds of a haemoglobin target oregular basis. It has been argued that one
of the practices that causes haemoglobin cycling is hyggponsiveness on the part of
clinicians: either being too hasty to make repetitive changes to ESA or an excessive change in
dose when haemoglobin takeslong time to respond to a change in treatment (see section
3.3.8. This chapter examines the phenomenon of repetitive changésterventianism, the
likelihood of a patient having their dose changed, as well as latencheincontrol loop.
However, the speed with which a dose change is repeated is a different but related measure of
latency to that discussed above, as it refers to the time between the enactment of an ESA
regime, subsequent tests and a resulting adjustmenthaft regime, rather than the time
between a test and the enactment of an ESA regime. There is a third type of latency alluded to
here, that of biological latency described in sect®8.1, where it can take several months fo

a new steady state of haemoglobin to be reached given a change in ESA.

The NICE guidelines recommend intervening (changing the ESA dose of a patient) when a
LI GASY(dQa KI SYy2 3fgldbok ghove B (NICE, 2006a)Jdee atso seation
3.3.7, protocols, algorithms and decision support syst¢msAs described in sectioB3.5
guidelinesfor renal anaemia managemenprior to the introduction of a target range (i.e.
10.512.5g/dl) for haemoglobin, the previous standard across the UK was to maintain
Hbx10g/dl. In order to achieve this the approach adopted by numerous successful centres

(Leeds and York (Richaotset al., 1999; Richardson et al., 2000, 2001), Bradford (Roberts,
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KIFSY23f 20 A0g/dI.FI6 éffect, thede cahtres were proactively adjusting treatment to
guad against a fall below 1§¥dl rather than reacting to such a fall. Therefore, the policy in

these cases and now recommended by NICE is to intervene proactively.

The policy of intervening proactivetiescribed immediately above stands in contrast to
the agument that excessive interventiomay causehaemoglobin cycling. Therefore, it is
unclear whether centres will produce better results through tighter or logsetterns of

intervention.

7.1.3.3 Reliability of administration of ESA

The existing literature on theeliable administration of ESA is small, with two studies of
one aspectcompliance inPD patients in the USA who were safiministering ESA. The two
studies available found 35% and 45% +wompliance, (Nicoletta et al., 2000; Wazny,
Stojimirovic, Heideheim & Blake, 2002), suggesting that it could be a significant problem. The
most common reasons cited among the 14 respondents in the study by Wazny et al. (2002)

were forgetting to administer ESA and finding the injection unpleasant or painful.

7.1.3.4 Coordination in renal anaemia management

There has been great interest in coordination of healthcare in recent years
(Bodenheimer, 2008; Keen, Moore & West, 2006; Young et al., 1997; Young et al., 1998) with
interest in the mechanisms used and their impact upomfgrenance. Coordination is the
management of dependencies between activities (Malone & Crowston, 1994) and is essential
to good performance in all organisations (Van De Ven, Delbecq & Koenig, 1976). It is achieved
through the sharing of information (feéeck) or certainty of process (programming) (Van De
Ven et al., 1976). Coordination of healthcare is the harmonisation of multiple care providers
for and with an individual and their informal carers (Bodenheimer, 2008; Young et al., 1997).
Three formalmechanisms of coordination have been proposed: routines (repeated processes),
team meetings and boundary spanners (roles of integration and coordination) (Gittell, 2002).
Within healthcare these are care pathways, (multidisciplinary) team meetings adkaange
of roles including care coordinators, general practitioners, etc. respectively. In addition, a
fourth and informal mechanism where feedback occurs spontaneously and outside of formal

mechanisms is termed relational feedback and is also knovweaaswork (Gittell, 2002).

As was discussed in the sectionswamiety in renal care and impact on outcomasd

service deliveryfor renal anaemia management (sectioi®s2.4 and 3.3.4 respectively),
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multidisciplinary team care and anaemia coordinators are coordination mechanisms in use
within the problem domain, with multidisciplinary care often associated with better outcomes.
In addition, inchapter 5a variety of routines for renal anaemia management in current use
were described. However, there is no published work on relational coordination in renal

anaemia management.

7.1.3.5 Background summa ry

There is little literature on delays in the ongoing control loops of chronic care. While the
haemoglobin cycling literature suggests that interventionism may be a cause of haemoglobin
variability, the algorithm provided with the NICE guideline encoesag narrow pair of
intervention thresholds. It is unclear what degree of interventionism is appropriate to
minimise haemoglobin variability. There is also little literature on adherence to ESA or its
reliable administration. While MDTs, anaemia nuraad weltcodified routines would all be
expected to improve coordination (and in the case of MDTs appear to improve renal care),

there is no literature on relational coordination in renal anaemia management.



Factors affecting the performance and organisation of remalemiamanagemen 130

7.2 Methods

Data collection for this study involvegarticipant as observer observation, semi
structured interviews and document sampling as describeadhapter 4 methodology A
significant part of the analysis involved familiatien with the data, development of a coding
scheme, descriptive and analytical coding and memoing also described in the methods. In this
chapter, factors were analysed with cressse comparison and comparison between
performance groups. In addition, eafactor was categorised with respect to being a context,
process or outcome and, for contexts, by who controls or owns it. Links between these factors

were also explored.

7.2.1 Theme selection

¢tKS GKSYS&a RAaA0dza&aSR Ay (KA ado@rhededsks ) NI f
context influence performance of centres with respect to guidelines for patient indicators in
NBY It FYFSYAlF YIyFaSYSyiaKQ ¢KS GKSYSa NBLRN
themes and each has been chosen because of its mredevep the question and because it was:
mentioned by multiple participants; related to the prior framework; observed and considered
particularly striking or interesting; or due to a combination of these. Not all themes analysed
are presented here, for eraple the impact of Payment by Results, part of the financial
apparatus of the NHS, that some participants argued affected their ability to choose the best
form of iron treatment will not be presented because its link to performance is purely
hypothetical,and less likely to explain variation in clinical performance between centres in

England, all of which were subject to the same pressures.

7.2.2 Ethics

Because of concerns regarding anonymity raised by the main research ethics committee
for this research, the eibal clearance does not allow quotations to be linked to renal centres,
despite their pseudonymisation throughout. Therefore, where quotations appear they will not

be linked to a specific centre, but may be linked to a group of centres (e.g. high peddrmi

7.2.3 Network of contexts, mechanisms and outcomes

The analysis described here identified a complex set of interrelated factors that may

contribute to the performance of renal anaemia management. In order to capture these



Factors affecting the performance and organisation of remalemiamanagemen 131

relationships and synthesise thiedings of the chapter, a modified version of a diagram known
as a Benefits Dependency Network (BDN) (Ward & Daniel, 2005) will be used.

A Benefits Dependency Network (BDN) is an approach to formulating a set of
organisational changes designed to achiewstain business objectives developed at the
Cranfield school of management (Ward & Daniel, 2005). It is designed to ensure that
investments in information technology are viewed in a strategic context as enablers of
organisational change, linked in turn benefits, rather than separately to such objectives. A
BDN bears much in common with any causal network, althoudbeis not claim deterministic
causality, merely enablementin a BDN, elements are categorised as one of: IS/IT enabler,
enabling changdjusiness change, benefit or investment objective. These categories are based
upon the purpose of identifying changes in a single organisation with a focus on IT, rather than
exploring differences between organisations. Therefore, in this chapter treg@aes have
been adapted to reflect their new role, while retaining the essence of the components that
they include. Context will replace IS/IT enabler and enabling change as states of the
organisation or wider systems that enable or disable processether features. Process
difference replaces business change as the generative mechanism for a result difference.
Result difference is used instead of business benefit as an outcome of a process difference with
respect to a wider objective. Result isedsin preference to outcome or performance because
of the traditional association within clinical research of outcomes to patient outcomes and the
prevalent use of performance to refer to clinical performance indicators in this thesis. The
investment objetive simply becomes an objectivimprove performance with respect to the
NICE guideline Using this approach, the BDN illustrates how context shapes the processes in
use and the outcomes achieved, meaning it is an excellent fit with the generativenatiptes

of realism described in secti@h2, research philosophy

Following the analysis of each major theme, a table will present the elements and links
identified and their categorisationcaording to the scheme described above. In addition to
this scheme, each contextual difference will be categorised according to the first level at which
it can be influenced, choosing between renal centre, local health economy and government.
This is tahighlight which contextual enablers may be affected by the renal centre themselves

and which require cooperation from other parties.
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7.3 Findings

7.3.1 Latency in the management of renal anaemia

G Fff KAIK LISNF2NXYAYy3I OSYliINBaAYS&FaD ( kx B
important factor in their performance. Similarly, in the two centres where both performance
YSIadaNBa 6SNBE 265 WRSEFeaQ 2N Wil 3aQ 6SNB
results. The timeliness or delays relate to the tinetveen a blood sample being taken and a
decision based on that sample being enacted (when the patient receives a different dose of

ESA).

This section examines evidence gathered on the impact of latency in the clinical process
of renal anaemia managementadl G A Sy 4aQ FylFSYAlF FyR GKS O dz

renal centres.

7.3.1.1 Relationship between control loop latency and performance

In order to examine whether there was evidence of a relationship between control loop
latency and performance, estimatesf latency for each centre were compared with
performance as measured by the NICE guidelinel($12.5g/dl) in the Renal Registry
report (Richardson et al., 2008, 2010). Through observations and interviews, | estimated the
time taken between a routingmonthly bloods) blood sample being taken from an HD patient
to them receiving their first new dose of ESA in the case of a change. Because the latency was
markedly variable in several centres, estimates of minimum, maximum and median latency

were produed.

For parsimony, | excluded those occasions where a patient was not tested successfully
during routine bloods (due to absence or the sample clotting for example) as this may reduce
0KS 3L 6SG6SSy GKIFG LI GASyYy i QAESAba thdkeask thay LI S
time taken from routine bloods. | have also excluded situations where a dose change, despite
being chosen, did not take place (due to miscommunication oraudhrerence for example) as
the maximum latency would be infinite in thissea | have assumed that all ESAs act equally
quickly to begin stimulating erythropoiesis, a simplification based upon the common
mechanism of action and its relative speed (Elliott et al., 2008). Therefore a change of dose
with one type of ESA would takke same amount of time to adjust a given haemoglobin as

with another and therefore the time when a patient receives their first new dose is an
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appropriate measure, independent of ESA type which varies both between and within renal

centres.

The estimatesare based upon two factors discussed in detail below,tiime taken to
review araemia managemenand thetime taken for a patient to receive their new dasén
the first case this was basgdimarily on observation but also on interview data. In the second
case, for centres who did not administer ESA to their patients this was based on interview data,
while for the rest a combination of interview and observation data was used. The maximum
estimates given for theime taken for a patient to receive their new doaé centres who did
not administer ESA were between six weeks and two months. Thereforewaedxestimate

of the maximum was used at all of thesentres in order not to overestimate the time taken.

Data are presented without labels identifying centres or labels giving absolute values for

performance to maintain anonymity because the performance data are publicly available.

NICE performance indicator vs. estimated latency (2006 data)
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Figure7.2 NICE anaemia management performance indicator vs. estimated ESA dose change
latency forHDpatients in 2006.

Figure7.2 shows estimates of latency for the eight participating centres, compuatidtl
performance for 2006, the performance data from which centres were selected. The graph
RSY2yaiNyGSa GKFEG Fff KAIK LISNF2N¥YAYy3a OSy N
management within 12lays, much faster than three of the four low perfing centres

(70dayg. The median is also slightly faster in all cases for the high performing centres.
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NICE performance indicator vs. estimated latency (2008 data)
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Figure7.3 NICE anaemia management performance indicator vs. estimated ESA dose change
latency forHDpatients in 2008.

The difference in performance between centres is less stark using the latest data (from
the end of 2008, published Feb 2010). In particular, the low performers have all improved,
some significantly and, although there is steady invproent for three of the four high
performing centres, one has dropped by 8%. This means there are now two centres that are

fast but relatively low performing (this is discussed in secti@l.4 below.

7.3.1.2 The causes of latency in renal anaemia management for HD patients

Because latency appears to be closely related to performance, this section examines the
stages at which this arises and the reasons in each case. The contributory factors were
identified primarily through iterview and where possible their presence was confirmed
through observation and interview. There are two key components to the time taken to
change anaemia management: the time between test samples being taken and a new decision
being made, and the timedm that until the patient receives their new treatment. In each
case there are a variety of factors that contribute, although in the first these are largely
operational factors while in the second case they are largely financifiuhe 7.4, a sequence
diagram is used to illustrate one example of a sequence of interactions and some of the
entities that that can be involved in the control loop for a haemodialysis patient. The actions,
delays and their alternativess well as some of their context and motivations are described in

detail in the sections below.
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7.3.1.2.1 Time taken to review anaemia management

Reviews of anaemia management following routine bloods (scheduled testing of a group
of HD patients) use a variety of approashas discussed in sectibr8.3 However, all involve
(at least one) batch review of all patients tested. At the three consistently high performing
centres (B, D and H), the review began promptly following routine bloodscéyy on
Thursday and always by Friday, with samples being taken Wednesday and Thursday) and was
conducted by an anaemia nurse alone. In contrast, the review began at least one week after
routine bloods at three low performing centres (A, C and G) ansbime cases this would
stretch to two, three or even four weeks on a regular basis. In these three cases, the review
took place as part of an MDT meeting. At all but one centre (F) there were MDT meetings to
discuss the results of routine bloods butatly four of these had the anaemia management

been reviewed separately and more promptly (B, D, E and H).

7.3.1.2.2 Time taken for a patient to receive their new dose

The speed with which a change of dose is achieved is affected by the mechanisms for
prescribing andgupplying ESA. A doctor or nurse prescriber from within the renal centre may
LINSAONROGS 9{!> 2NJ AdG YI& 0S LINBaONAROSR o8&
centre, ESA may be provided from the haemodialysis unit, via a home delivery service or
dispensed by a community pharmacy. When a GP prescribes ESA, it is dispensed by a

community pharmacy (see al$igure5.25, p.92).

2 KSNBE | LI GASYdQa 9{! A aslyB)tthelrdNdd cerblhas ®R 6 !
communicate the required change to them, a process that can take up to two months.
Alternatively, where the centre prescribes ESA, three factors may delay a change in treatment:
the time taken to authorise decisions, theeusf a home delivery service and the frequency
with which ESA can be administered. If the anaemia team does not have the right to prescribe
and the review did not involve a doctor (as at B, D and E for HD patients), there can be a delay
while the prescripons are signed; this can be further delayed if there are disagreements over

the initial decision.

The frequency of administration and its timing in relation to the notification of a change
to treatment also contribute to delaysWhere ESA is adminiseal at the HD unit and less
frequently than dialysis (i.e. not three times a week, therefore not Eprex or neoRecormon),
three centres had implemented a specific administration day (D, F and one satellite unit at H).
At F and H where Mircera (once montlalggministration) is used, this was timed to be within a

week following monthly bloods. At centre D, Aranesp is administered weekly on a Monday,
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which meant that when a review took longer than five days to complete, all of the patients

would have to wait aather week before their management was altered.

Stockpiles of ESA associated with community prescribing reduce flexibility, which in turn
can increase latency. With either a home delivery service or GP prescribing, the patient will
often have a stockpilef ESA in préilled (single use) syringes that cannot be exchanged once
dispensed. This, in combination with the expense of ESA provides a dilemma for the
prescriber:d2 SU @S ALISYyd GKS Y2ySstaed orfe covsidtanit whgr2 & 4 |
considering wht to do with respect to a patient who had recently received a new supply of
ESA. In some cases the decision was to wait until the old supply was used up, up to two
months. In others, renal centres would adjust the frequency with which the medication was
IAGSY 2N Fal OGKFG GKS LI GASYyd WglaidSQ LI NI 2
prior to injection. While it is possible to make quite elaborate changes in the frequency to
effect a particular dose change, the approach was sometimed bhintly, doubling or halving

the frequency and therefore the effective dose.

Therefore, in relation tofigure 7.4, although a patient could have a different dose
delivered to them within a week of their blood test,ishrarely occurs because of the time
taken to notify the delivery company, the decision not to adjust a dose until a current stockpile
is consumed and for the delivery itself to occur. For similar reasons, GP prescribing typically
introduces a significantlelay. Whereas for unit delivered ESA, the delay following review is
composed of the time taken to authorise the decision, notify the unit and then wait for the

next administration date.

7.3.1.2.3 The origins of community -based dispensing

As communitybased dispasing (whether GP prescribed or home delivery) is the
greatest source of delays, further detail was sought on the reasons it was employed in some
centres and not others. Responsibility for the supply of ESA has varied historically between
localities, in eme lying with the renal centre and in others with the GP. Centres are now
largely taking control of ESA prescribing but there are still locations where GPs prescribe for
some (usually nowlialysis) or all patients. There is also the special case oirigapatients in
seltadministration of ESA where at some centres a supply will be provided, although this is a

temporary measure in lieu of alternative arrangements.

ESA is an expensive therapeutic agent, although it was considerably more expensive in
the late 1980s and early 1990s when it was new to the market. This meant that holding control

of its budget was important, as were any methods for reducing its cost. Two of the three
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centres for which some ESA was-@€scribed at the start of this study va negotiated with
the PCTs in their area to centralise prescribing, persuading them in part because of the ability

to reduce costs through bulk contracts with the pharmaceutical companies.

Where ESA is supplied for use in the community, the vatlded tax (VAT) can be
deducted from its cost, and this applies to all-@Bscribed ESA and that issued from centres
by home delivery or FP10(HP) (hospital issued prescription for community dispensing). VAT, a
tax on the consumption of goods and servicespigegned in the UK by national and European
Union rules. The reason VAT can be deducted from medicine in some circumstances and not
others is related to different rates being applicable to prescribed medicine and medical care
(HM Revenue and Customs, 200®edicines are subject to standard VAT but when dispensed
upon a prescription are zenated for VAT (VAT is technically applied, but at 0%) while medical
care is exempt from VAT. Medicine administered during the course of medical care is
considered annseparable part of that care and therefore also exempt from VAT. Because VAT
is chargeable on medicine unless it is dispensed on prescription, the sale of it by a
pharmaceutical company to a hospital or community pharmacy attracts VAT. Typically, when
goods or services are supplied onward, the VAT paid on their inputs can be reclaimed, but only
when these are taxable. Because medical care is exempt from VAT, the VAT paid on its inputs
(including medicines) cannot be reclaimed, whereas for prescribedamnedwhose supply is

taxed at 0%, it can.

As ESA had often been prescribed by GPs, when renal centres took control of prescribing
they were taking over a supply that had been community based and it was often considered
financially necessary to retain th&gpproach, whether by prescription or home delivery. A
home delivery service was considered by some renal centres to be a significant improvement
by comparison with GP prescribing or issuing FP10(HP)s, which were considered more complex
and less convenigrfor patients The patient choice agenda and notions of the expert patient
were givenby someas reasons for providing ESA to the patient for them to-adthinister
although others refuted this For patient modalities other than haemodialysis, a coumity-
based service is a convenient way of accessing ESA, rather than regularly attending a hospital;
the rise in prescribing for nedialysis patients coinciding with the growth in home delivery
services for ESA through the first decade of th& @dntury. The convenience for the renal
centre of having a unified approach to ESA prescribing across modalities was emphasised at

centre C, one of the two centres that continues to use a home delivery service for HD patients.
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7.3.1.3 A mechanism by which latency may im pact upon outcomes

An anaemia nurse discussing their former system of GP prescribing described how

latency in dose changes could cause confusion in the decision making process:

Before,the patients were not improving and the doctors would be wanting
to change the doseup again thinkinghe patient hadn't responded and
we'd be saying no, because yaeed to find out what's happening. You
have to phone the patients and find out whether they've had it, how long

iKSe Q@S KIFIR GKS ySg R2aSo

Here the decision make had insufficient information to understand why test results
have not responded to an apparent change to treatment. The anaemia nurse also describes a
lack of awareness among some doctors that a dose change may take a long time to be enacted,
in addition to the time taken for haemoglobin to be altered, a point that was repeated by

anaemia nurses at other centres.

7.3.1.4 Discussion of latency in the management of renal anaemia

The study highlights a relationship between latency and performance. The primary
caue of this latency is the communityased provision of ESA, which for haemodialysis
patients is largely due to historical arrangements and financial pressures. Another cause is the
time taken to review a patient, which is affected by the choices of indalsgl and the

technology (including processes) in use.

There is an apparent correlation between performance and latency, with high
performing centres always having low latency and low performing centres often having high
latency, particularly at the maximaAlthough the correlation does not mean that low latency
directly enables high performance, this was a strong belief of many of the participants and
there are good reasons to believe it. The likely mechanisms underlying this relationship are: a
delayiny yI 3Ay3 GKS LISI1a FyR GNRdAAK& Ay | LI GA

greater complexity and uncertainty for decision makers.

In the comparisons of performance and latenéigure 7.2 and figure 7.3) there are
centres that are low performing and with low latency; it is important to examine why this may
be. If low latency enables high performance, it would not ensure it. In the data from 2006, for
the one outlier (centreG) a number of factors could have contributed to low performance, in
particular the overlapping but relatively uncoordinated decision making processes for

management of patients in the main haemodialysis unit and lack of anaemia coordinator in
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2006 (see ab the case study in sectighd. Another significant factor may have been one
consultant who deliberately targets high haemoglobin levels in patientsl§kfdl), which
g2dZZ R AYONBIasS az2vyYS LI (A yaigéisanddtiesidf@raducc éhd y | ¢

performance measure (percentage of patients with haemoglobin-12.5g/dl).

For 2008, centre G remains an outlier and centre F became an outlier. There was a
significant change from 2006 for centre G with the introtion of an anaemia nurse. Howevet,
this has not had as great an impact on the process for haemodialysis patients as it has for
general nephrology and prdialysis patients. Centre F has had a number of changes to process
that might be expected to impravperformance and yet it has reduced (see also the case study
in sectionA.7). Once again, | believe this can be explained by the target haemoglobin aimed
for by a consultant, in this case the only consultant to manage hadmbdt a A & LJ GA Sy ( &
at this centre. The consultant has stated that they considef2@/dl to be safer and that
they are less concerned with haemoglobin undergldl than over 12y/dl. Therefore, while
the consultant at one centre is aiming to krdi LI GASy 1aQ KIFSY23f20AY
guideline performance measure, at the other they are aiming below the guideline.
Performance for percentage of HD patients with 0 g/dl corroborates these explanations,
with the historically low performing entre (Hb10.512.5g/dl) (G) achieving over 90% of
patients with Hipk10 g/dl, while the newly low performing centre (F) achieves under 85% (also
a shift down from 2006). Another possible contributory factor at F is that they measure
haemoglobin after th long break from dialysis (on a Monday/Tuesday) rather thanvneiek
(Wednesday/Thursday) when routine blood samples are typically taken nafiban (and at the
seven other centres). This, holding all other things constant, should cause lower results for
haemoglobin as the prdialytic sample will be more dilute (dialysis removes excess fluid and
the longer patients wait between dialysis sessions the greater their fluid overload). However,

participants at the centre did not recall that this is a chanfjpractice since 2006.

The degree of difference between the performance of the renal centres in this study
reduced between 2006 and 2008, which is partly because of regression to the mean (see e.g.
Campbell & Stanley, 1963), but may also be because theNi@E performance measure was
new in 2006 meaning centres had not had long to adjust their management to suit. Therefore,
some centres happened to have management strategies that were particularly suited to the
new performance measure while others did noAt all four centres that had performed poorly
on the new measure, some participants reported conscious efforts to improve their
performance score by reducing the number of patients with high haemoglobin (typically
>13g/dl).
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In this section a range akasons for differences in control loop latency have been
described and are summarisedtable 7.1. Their relationship to the literature and implications
I NE O2yaARSNBR Ay (KS/50KILIISNRE RA&AOdzAaa&AAZ2Y X

Table7.1 Categorisation of control loop latency and related elements

ID Element Category Links Section

1 Low control loop latency for renal anaemia  Result difference 7.3.1.1
management

2 Review anaemia management promptly Process difference 1 7.3.1.2.1

3 Review anaemia management prior to MDT | Process difference 2 7.3.1.2.1
any)

4  Test results promptly available to reviewer  Contextual difference 2 7.3.1.21

(renal centre)

5 Effect change to renal anaemia managemen Process difference 1 7.3.12.2
quickly

6 Provide ESA from dialysis unit to HD patient: Process difference 5 7.3.1.2.2

7  Prescribe ESA promptly following review Process difference 5 7.3.1.2.2

8 Communicate changes to external actors Process difference 5 7.3.1.2.2
immediately

9 Coordinate review with ESA administration  Process difference 5 7.3.1.2.2
schedule

10 Centre responsible for ESA prescribing Contextual difference 6,7 7.31.23

(local health economy)

11 Noincrease in drug cost for use in a medical Context 6 7.3.1.2.3

facility (government)

7.3.2 Coordination of renal anaemia management

At low performing centres, there were repeated comments and sometimes complaints
about lack of communication or of discrepancies in the records of treatment re@tveeen
relevant parties. These were grouped under the theeoerdination Coordination ofrenal
anaemia managemenwvas reported to be unreliable in two ways: chang@snanagemeniare
made (or at least intended) that are not communicatedotber decison makers or changes

are intended that are not successfully communicated to the care team or patient.

The former was particularly the case in centres A, E and G, although it was something
that would occasionally occur in other centres, particularly whew staff arrived. In centre
A, this could occur when an MDT meeting took place without a member of the anaemia team
present, although in these circumstances a consultant or unit manager would often liaise with
the team. In centres E and G, these proldecentred on junior doctors making changes to
LI 6ASYydaQ YSRAOIFIGAZ2Y Rdz2NAYy3 6 NR NRdzyRa 2NJ
notifying the anaemia team. At the other centres, anaemia management was relatively

isolated from junior doctors' wardounds, and staff ensured that all decisions about anaemia
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management went via the anaemia team, if only for record keeping anctdoedimation of
external partners such as home delivery services and district nurses. Such a setup reduces the
likelihood ofmultiple dose changes occurring in one direction in a relatively short space of
time, as was expressed by an anaemia nurse when asked why results wereld@amany

people interfering, making dose changes and not referring,waiting long enough for anew

red blood cell to appear.”

Changes that were intended but not successfully communicated to the care team or
patient were described at A and C, although again, this was occasionally the case at other
centres. At centre A, there were sometimes diffetes between what the anaemia team,
satellite unit and patient believed was the dose for an HD patient. In another case, the GP had
a different record of the dose from the patient and anaemia team. For HD patients in centre A,
the communication of changeto their anaemia management is supposed to be carried out by
dialysis nurseduring the HD sessiomho are supposed tdhvave made notes on these changes
as they occur in the MDT meeting. At C, a decision on anaemia management may be made not
only at theMDT, but also at the anaemia QA, a monthly meeting of the anaemia nurse and one
consultant who takes a particular interest in anaemia. It was reported that the changes made
at an anaemia QA would not always be actively communicated to the dialysis ¢easultant
or patient, although the decision was recorded and any relevant change to the prescription
made. At higkperforming centres, for HD patients the anaemia team would provide

prescriptions to the HD unit, who would administer treatment and updh&epatient.

7.3.2.1 Discussion of coordination of renal anaemia management

Among low performing centres the communication and coordination of changes to renal
anaemia management was reported to be less reliable than was the case at high performing
certres. Itis possible that misommunication, norcommunication or noraction is occurring
to cause this Thesewere alleged by some participantglthough not observed. As was
described above, at the high performing centres only the HD unit needed to be infarfreed
dose change by the anaemia team, because they administered ESA and could inform the
patient. This compared favourably with the case at centres A and C where multiple potential
lines of communication seemed to result in different records of the pmegon. While there
are likely to be other approaches that would achieve reliable communication to relevant

parties, unit provision of ESA appears to support it.

Where renal anaemia management is insufficiently coordinated, it is likely to result in

the wrong dose being administered or inappropriate management decisions, or both. The
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successful coordination of ESA dose changes was achieved by informing the anaemia team of
any decisions made, who would actively inform the relevant parti€his is summased in
table 7.2.

Table7.2 Categorisation of coordination related elements

ID Element Category Links  Section

12 Reliable communication of changes to renal Result difference 7.3.2
anaemia managenrg

13 Anaemia team informed of or involved in all Process difference 12 7.3.2
decisions

*6 Provide ESA from dialysis unit to HD patients Process difference 12 732

* Element already identified earlier

7.3.3 Reliable supply and administration of ESA

The reliable supply and administration of ESA was considered problematic at several low
performing centrs. Noncompliance or noradherenceis a potential problem where patients
selfadminister, in contrast to when it is given directly as part of a haemodialysis session. In the
three centres where ESA is not provided on the dialysis unit to all HD patentstmance is
low. At all centres, nohiD patients treated with ESA usually salfninister. Most participants
considered compliance to be a relatively small problem, although at one centre they
considered it a major problem. In addition, there werencerns expressed about the

processes used to organise the provision and administration of ESA at several centres.

Participants in the present study suggested that where patients did noadeatinister
all of the ESA prescribed, it was because: thegdbrto selfadminister; they found the
injection painful; they were neediphobic; they did not understand what was expected of
them because of language barriers; they were not collecting their prescription from the GP or
their ESA from the pharmacy; théad associated an illness with administration of ESA, which

they considered causal; or they were selling their medication.

There were concerns that GP prescribing was an unreliable system for supplying ESA at
two of the three centres using this approath and E). They claimed this was partly because
some GPs issued only small prescriptions lasting one or two weeks, requiring the patient to
return regularly. In addition, some pharmacists do not hold stocks of ESA, and these two

factors make it less likgthat a patient will always have ESA available.

At centre E, they had performed a local audit and had discovered that nurses were often
y2i aAr3ayiy3d G2 areé GKSe& KIR FRYAYAZGSNBR 9{
prescribed by their GP, &lbugh they were encouraged to bring their ESA in for the nurses to
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administer. While they believed the situation was improving, partly because of the awareness
following the audit and partly because they were now supplying ESA from the units, non
administation remained an ongoing problem. The reasons given for this were that: nurses
forgot to administer ESA, the ESA was not available as it had not been brought in, the nurse
had given ESA but did not sign for it, the patient was hypertensive and therEfefe is
contraindicated or that the patient was absent. However, because a reason for non
administration was not recorded, they could not ascertain the extent to which these were

problematic.

For inpatients, the reliable administration of ESA was desctibs problematic at three
centres (E, G and H).-patients are often admitted as an unplanned event and there can be a
lack of coordination between their carers. Where the patient is an HD patient, their paperwork
is not always transferred from the dyais unit to the inpatient ward. Some patients continue
to dialyse at the same unit while for others the location changes. As a result there can be

confusion over whether ESA is meant to be given on the unit or on tpatiant ward.

Uncertainty over he reliable provision and administration of ESA may lead to
uncertainty for the decisions makers with respect to the reasons for particular results, both in
individual cases and their aggregate performance by comparison to other centres. Where the
anaemiateam at E suspected patients of noompliance but this was not substantiated, they
treated the patient as compliant. However, where the anaemia team in coordination with the
doctors considered it clear that a patient was roompliant, they would not icrease their

medication.

7.3.3.1 Discussion of reliable supply and administration of ESA

The reliable administration of ESA is important for renal anaemia management as it
increases the likelihood of a patient receiving optimal therapy. This is true both irmtne s
term where missed doses lead to saptimal therapy, but also the long term where decision

making may be hampered by uncertainty or a lack of information.

GP prescribing was identified by participants at centres A and E as contributory to an
unreliade supply of ESA. A range of causes for patients neadsifnistering were proposed
by participants. At centre E, they were aware of problems with their nurses not always
administering ESA to HD patients. There were also considerable difficultied atoseveral

centres in coordinating the ESA therapy epatients.
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While a minority of patients may forget or choose not to selfinister ESA, there is a
set of problems related to the reliability of some systems for supplying and administering ESA
that appear likely to produce stdptimal therapy. Where HD units administer ESA compliance
cannot be a problem, although reliable administration still can. The use of GP prescribing for
ESA and therefore community pharmacy supply was of concern to sartieipants, although
the extent to which this is wefbunded is unclear based on this evidence. Of greater concern
was the ability to administer ESAliablyin a secondary care setting. However, missed doses

were apparently rare at most centres.

Simplifying the approach to ESA supply and ensuring there are robust procedures for
identifying and administering the right dose to the right patient should improve renal anaemia

management performance. The factors identified here are summaristdlia7.3.

Table7.3 Categorisation of reliable supply and administration of ESA and related elements

ID Element Category Links  Section

14 Reliable supply and administration of ESA  Result difference 7.3.3

*6  Provide ESA from dialysis unit to HD patients Process difference 14 7.33

15 Coordinate anaemia management for in Process differece 14 7.33
patients

* Element already identified earlier

7.3.4 Interaction, roles and relationship between consultants and the

anaemia team

The interaction, roles and relationships between consultants and the anaemia team
appeared different at high performing centres by comparison with f@s&forming ones. This
was reinforced by some material from interviews and therefore a review of the data focusing
on relationships, atmosphere and social structure at each centre wasugulrs This led to
further comparison of the approaches to, and roles dgcision making within anaemia

management. This is presented in two sections here, relationships and decision making.

7.3.4.1 Consultant z anaemia nurse relationships

At all centres, theresi interaction between the medical staff and the anaemia team.
However, at high performing centres the nature of this appeared different. Rather than just
referrals or scheduled meetings, there seemed to be far greater informal contact: emails

querying wiat to do with one patient or another, meetings in corridors or popping heads

I NPdzyR R22NE® C¢KSNB 41 a | LILI NBydte y2iG 2yf¢



Factors affecting the performance and organisation of remalemiamanagemen 146

willingness to be involved together in the decision makittpwever, the evidenceof these

differences was impressionistic rather than systematically collected.

There was evidence of disharmony between some of the consultants and the anaemia
team at each low performing centre. For example, having earlier told a consultant that the

reaon | was at this centre was because of their performance as reported in the Renal Registry |

asked:

Interviewer Can you describe your role in the management of renal
anaemia here?

Consultant Mainly initiation of treatment- RS OA RAY 3 4 K2 Qa
get trek GYSY U ® hyOS GKIFIG RSOA:
basically a referral to the anaemia management team.
+SNE NI}INBfe& R2 L KI@S (2 OKI
cominginasan hJ GASYyG> a2 AdGQa I f
very well from the sounds of things thougheers me
up.

And later:
Interviewer Is there a way in which you reverse their [the anaemia

ydNESE208 RSOAAAZ2YA SOSNI 2 NJ

Consultant If | feel strongly about it

Interviewer In the QA or would it be...

Consultant . SEHK® LT LQff al @ hae Kah a L
KFESY23t206AYy 2F Mo 0SOlFdzaS Gk

YR GKS@QNB yn YR (GKS& QNB

do is make them symptomatically better, not care about
GKSY tA@AYy3 + o0AG t2y3aASNI 2N
GKSeQff (1LOff FaFaz@E2dzIR Al Qa

Interviewer And would that occur,

Consultant Not that frequently. We try and resolve it amicably

usually,
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Interviewer Sure

Consultant LQff alrée wlylrSYAlI ydz2NES8ZI L
you. And then sort of{ KS@8 O2YSa dzZ) GAi
FINBS 6S ySSR (2 R2 (KA&aQI 1

rarely happens.

G 2yS 26 LISNF2NX¥YAyYy3a OSyidNBz L FGiGSYyRSR
anaemia management that had been called by two of the consultahts claimed they had
invited all of their colleagues along. They were the only two consultants who attended and
2yS a0rGSR dKId GKS YSSdiAay3a KIR 0SSy OFftSR
GKSANI KFyRa 27F |yl SYAI audelthére @&S[segeyall dnaemiyl Rursés K A Y |
iKSe8 R2yQl S@Sy ySSR (2 (OGKAYy]l lo2dz2i Adés oK
were not of that opinion.

At a low performing centre, an anaemia nurse received a slew of emails from a
consultant after theteam requested that they were kept informed of any changes; they were

apparently sending an email after each consultation. The anaemia nurse said to me:

N

1* anaemia ®W¢KS O2yadzZ Glydi8 A& o60SAy3a o

nurse us know even if [thegre] making mad decisions.

2" anaemia We've had a few problems with communication from one
nurse 2T GUKS O2yadzZ dFlydao wtKSeQ
LR2aAldGA2y 6KSy ¢S R2yUdl 1y26

At one low performing renal centre the anaé team believed the introduction of MDTs
had improved communication with consultants. However, they were unhappy with the
irregularity of some of these meetings. Discussing this with a colleague one anaemia nurse

said:

...If they keep chopping and chging them we can't be expected to drop
everything. Anyway, the sisters will email us with the changesd if they

change the dates it's not rocket science really.

Frustration with the irregularity of MDT meetings was expressed at three of the four low
performing sites and at two sites was given as a reason for a member of the anaemia team not

always attending, as in the quote above.
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At one low performing centre, an anaemia nurse stated she was undervalued and
undermined:

tKSe O00GKS O2yNRiztGd &ded 0 RRFQRATF DIFGKSe ySOS
LISNDSAGSR +ta R2Ay3 y2GKAYy3AX yR (KFiQa K
role], which | was really pissed off about. We have a job plan to work to as a

specialist nurse. Doing things nozlated to my anaemiarole really

detracts from your work. [A consultant] is always slagging me off at

meetings. They see you in here with no patients on a-clonical day in

front of the computer and they think you Google all day.

Although the same nurse sai:C 2 Ny ONK G A OA &Y (K2dAK>X G§KS& QN
SEGNBYSte &dzLJJ2 NI A DS o¢
Relations between consultants and anaemia nurses at these centres were by no means
universally tense, unsupportive or unfriendly. Indeed very close or supportive relationships
often exsted. Similarly, there were tensions in high performing centres, but these seemed to
be in the context of a more appreciative relationship. For example an anaemia nurse had
recommended a patient should start ESA following a course of 1V iron but altemthsaid to
gl AGOD I Y2y GK fFGSNE GKS LI GASYydQa KISyz3f
said:
{2 L 02¢ (2 wiKS O2yadAf G4FyiQae gArAaR2Y oS
9t ho .dzi L o29me§. Stf wiKSYE GKFG o

Two days earlier a remmendation to start a different patient on ESA was rejected by
the same consultant and the schedule for next checking the patient was also modified from 2
$SS1a (2 M Y2yiKo® ¢ KS dalLy I YAJtheygKaNEBHmg to NB & LJz
disagré& ¢ A ( BUt thisSvas saidh a light voice. These two quotes demonstrate that at this
centre, although differences of opinion exist, they are openly expressed and accepted with

good humour. At another high performing centre an anaemia nurse saigto m

The thing that makes it work most is the teamwork. Everyone helps out and
is approachable. The consultants are pretty good at letting me know when
an extra bloods has been done (pause) except one consultant [said in a
joking manner as one walked past]So it waf Ry Qi  ¢2NJ] AF &2dz
dzy | LILINR | OKI 6f S R2O0O0G2NE YR ydNBESA K2 RA
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This contrasted with the sense that relations between anaemia nurses and some

consultants at three of the four low performing centres did not facilitate goadroanication.

The physical arrangement of the centres also differed in a way that appeared to reflect
0KA&D G KAIK LISNF2NXYAYy3d OSyidNBazr GKS |yl SY
OSy G NB o Ly Gg2 OSyuGNBa I Kises and Béldutpadiedts anf Sy U
dialysis ward areas. In a third they were just outside the main clinic waiting area and in each of
these they were cdocated with other specialist nursing teams. In the fourth high performing
centre the anaemia nurse wasysically towards the edge of the centre, although as this was a
NEtFGA@Ste avylrtt OSYdNB GKSe& gSNB adAatt I a
dialysis unit. In the four other centres the anaemia team tended to be in the furthest office
possible from the rest of the centre, although again there was one exception: at one of these
centres the anaemia team were located in a central position, although in such cramped
conditions (they were sharing a small box office with a number of speaiaiises) that they
had all moved by the time of my next visit to a peripheral office, now with their own clinic

space.

The interviews all contained guestions about relationships within the centre, positioned
after descriptions of roles and processes to wllparticipants to relax into the interview.
However, problematic relationships between the anaemia team and consultants were never

stated here.

7.3.4.2 Responsibility for decision making

At high performing centres decision making was shared between consultamts an
anaemia nurses in a pattern that was similar across centres, while at low performing centres a
variety of different patterns were found. At the low performing centres, decision making
primarily seemed to rest with: (A) the anaemia team alone; (C) lethéyconsultants and
other medics, but multiply and separately; (E and G) a variety of combinations for different
circumstances including in some cases both the anaemia team and medics but separately, in
some cases jointly and in further cases the anaeiedan alone. At high performing centres,
the majority of decisions were made by the anaemia nurse, but there was significant
involvement with the consultant team. At B, decisions were held for MDTs where the anaemia
nurse considered them to be uncertaiAt D, the anaemia nurse would send queries to the
consultant about less cleaut cases, even though the anaemia nurse had an opinion on the

appropriate course of action. At F and H, there was a meeting between anaemia nurse and



Factors affecting the performance and organisation of remalemiamanagemen 150

consultant to examine thenanagement of haemodialysis patients: at F for all patients and at H
for those outside of the NICE/RA criteria of Hb512.5g/dl.

7.3.4.3 Discussion of interaction, roles and relationships

The interaction, roles and relationships at high performing centggseared to take a
form that may enable good coordination and decision making. The roles taken by anaemia
teams differed across low performing centres but were relatively consistent in the high
performing centres, providing a balance of independent autigaaind integrated engagement.
The relationships between anaemia nurses and consultants were always respectful at high
performing centres, in apparent contrast to low performing centre$he elements are

summarised inable 7.4.

As described in the findings, when relationships were discussed directly in interviews
they were never described as problematic, although other answers suggested they were.
However, during the course of observation a set of evidence was gathietdeflected a
range of relationships. This highlights the important role of observation in the study and some
of the limitations of interview data. It also suggests that, not surprisingly, participants were
protecting both themselves and their collgaes during interviews, but during prolonged

observation were less likely to hide such problems.

It would be reasonable to suggest that these differences in interaction, roles and
relationship were features that could be afforded at smaller centres ana \wdeasible in their
larger counterparts. Indeed, at the two largest centres in the study the physical location of the
anaemia team made them more remote than would have been possible at a smaller centre.
However at H, the largest high performing centie the 2 largest quintile of English renal
centres) there was regular interaction with consultants, largely informally via email or in
person, perhaps facilitated by their close location, but also formally in a focused meeting once

a month.

It is alsopossible that this interaction, in particular the good nature of relations between
all consultants and the anaemia team isemforced by the knowledge that performance is
good and seen to be good externally. Similarly, where performance is low, thisnepase
doubts in some consultants about the abilities of the anaemia team and this may influence the

way they relate and work together.
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Table7.4 Categorisation of roles, relationships and related elements

ID Element Category Links  Section
16 Good working relationship between anaemia Contextual difference 7.3.4.1
team and all consultants (renal centre)
17 ' yIESYALF GSFY ySI NJ 4K Contextual dference 7.3.4.1
(renal centre)
18 Decision typically made by anaemia nurse bt Process difference 7.3.4.2
shared when borderline
19 Anaemia nurse role has authity and anaemia Contextual difference 18 7.3.4.2
team willing to refer (renal centre)

7.3.5 Degree of interventionism

The prior framework had identified the point at which a centre intervenes in the ongoing
anaemiamanagement of a patient as potentially important in their performance, as described
in section7.1.3.2 Through document sampling, observation and interview | attempted to
gather data on this. Many decision makers did nathmio couch the reasons for changing a
LI GASYyiQa R2&S Ay GKS fly3dzZ3S 2F | f3I2NAGKY:
the variety of factors that they would consider in making such a decision in addition to the
absolute value for haemoglil At two centres that use decision support systems (D and H),
they typically adjust a dose at eacldlk Rf A Y ONBYSy (i F2NJ I LI GASyl
six centres (A, B, C, E, F and G), while there was less certainty about the point at which the
would change dose in the terms given here, they could broadly be generalised as making
OKI'y3aSa ¢KSy GKS LI GASyGQa KIFSY2gd angingn A& A
between 12.5and 13.59/dl, although there were individuals who operated differguatiicies to

this as discussed in secti@.1.4

To examine the effect of this on the likelihood of a dose change and to examine whether
similar policies were having different effects in high and low performing centres Irgdtidata
on the number of HD patients for whom changes were made in a review of routine bloods.

These are presented table 7.5 andfigure 7.5.

As can be seen, the twcentres with decision support systems intervene in their
LI GASydaQ OFNB ty2ad G6AO0S Fa NB3IdA NI & | &
is no discernable pattern. It is particularly notable that other high performing centres are
included in the group that do not intervene very regularly. In addition, at centre D 10 of the 95
changes made were different from the recommendations of the decision support system.

Similar data for centre H was not collected.
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Percentage HD patients with a dose change
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Figure?7.5 Percentage of haemodialysis patientgith a dose change in a routine review

Table7.5 Percentage of haemodialysis patientgith a dose change in a routine review

Decision support  Peaformance group Centre  No. patients  No. changed % changed

\% High D 143 95 66%
Y, High H 388 268 69%
High B 48 9 19%

High F 46 13 28%

Lowhigh C 103 7 7%

Lowhigh G 80 29 36%

Low A 64 12 19%

Low E 14 3 21%

7.3.5.1 Attitudes to decision support in rena | anaemia management

Two of the eight centres participating in this study use some form of comjassisted
decision support, where, at least for the haemodialysis population, an ESA and iron dose is
recommended by their information system. Both of thesmtres were high performing and
so although such a system is not essential to high performance it may assist. During the first
round of fieldwork, negative views were expressed about such systems by some who did not

have access to them, although they n@epopular in both centres that did have them. These
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negative views were often based on the notion of an algorithmic decision making system,

NI GKSNI GKFEy GKS G8LIS 2F RSOAAA 2lydond deliduéanNd & &
algorithms because evgone's so indiidual with theircoY 2 ND A RAGASaé¢ | yRY

I have some clinical knowledge of these patients. If one has had a bleed
GKSy GKS flrad GKAy3a e2dz ¢lyd G2 R2 Aa O3
the numbers, you need clinical knowledge. Thetlgm may say to go up

but that may not be right, so you need the human intervention.

| therefore chose to explore the attitudes of decision makers in renal anaemia

management to computerised decision support systems during the second round of visits.

As part of the interviews conducted with consultants and anaemia nurses during the
second round of visits a set of questions from a questionnaire examining attitudes to
computerised decision support systerf@amp, 1995)vere asked (seéigure 7.6). The sample
was not picked specifically for this purpose and therefore it cannot be assumed that the results
generalise to other renal centres, although the results may elicit why relatively few centres
have suchsystems and whether differences in attitude exist between nurses and consultants,
high and low performing centres and those with and without existing computerised decision

support systems.

Firstly, participants were asked whether they considered five pa@kbenefits and six
potential disadvantages would arise as a result of such systems, the benefits and disadvantages
having been drawn from a survey of the literature. They were then asked to provide any
benefit they would most like to see and disadvaggathey would be most worried about

before their attitudes to clinical freedom were discussed.
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Which of these benefits do you think these may bring about:
Improved decision making
Improved quality of care
Standardisation of medical practice
Resource sangs
Make practitioners more accountable for their actions
Other?

What disadvantages might there be?
Decrease in practitionefslecision making skills
Increased rigidity of thinking
Over reliance o computer
Increased cost of health care
Increased legalrad ethical problems
[ AYAG LINY QGAGA2YySNAQ FTNBSR2Y 27F I O}
Other?

What one benefit would you most like to see in a computer system designed to
management of anaemia?

2KIG 2yS RAAIR@GIyGr3S ¢g2dA R &2dz 6S Yach
systems?

Clinicians use many different tests and procedures (e.g. blood tests) to help them r¢

decision about how to treat a patient. Is a computer system designed to help

decision making different from these other tests? Why?

What do you hink about clinical freedomi.e. the right of a clinician to manage a patie

as they see fit)

Will decision supportystems affect clinical freedomi this a good/bad thing?

Figure7.6 Questions examiimg attitudes to computerised decision support systertedapted

from Clamp, 1995)

154
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The answers to the likelihood of the eleven possible benefits and disadvantages were
LX I OSR Ayit2 FA@S OFiS3I2NRASa 0Si6SSy &Sa | yrF
probably not (?N), no (N)) from which stacked bar graphs were produced and compared
between groupings. In six cases answers were given that could not be placed in these
categories and these were excluded. Benefits and disadvantages considered mosairmport

were grouped and considered in conjunction with other data gathered throughout fieldwork.

As was described in secti®@3.72 i GKS NByYylf OSYyiNB Ay [ S¢
was a computerised decision support systéon managing renal anaemia that has been well
publicised. Because this research is based at the University of Leeds, participants often
believed that this research was with respect to this particular example, rather than renal
anaemia management more gerally. This was sometimes mentioned when participants
directed their answers towards the problems of an automated decision making process
without adequate supervisiog apparently a popular interpretation of the process in Leeds St.

WI Y & &@ter thana process that uses decision support.

7.3.5.1.1 Results
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Figure7.7 Perceptions ofadvantages and disadvantages of a computerised decision support
system among consultant nephrologists and anaemia nurses.

The resultsof the survey are displayed ifigure 7.7. The potential benefits were

typically seen as likely, and while many thought the potential disadvantages were also quite



Factors affecting the performance and organisation of remalemiamanagemen 156

likely, a significant minority explicitly dissentearfr the view that they were disadvantages.
Standardisation of medical practice was considered the most likely benefit, but improved
decision making, improved quality of care and resource saving had more positive answers than
negative. Of the benefits, onlincreased accountability was considered unlikely by the
majority of respondents. Among the disadvantages, very few considered greater cost likely and
some thought there might be legal or ethical problems. However, many participants believed
that such gstems might bring about a loss of skills, rigidity of thinking, -oek&nce on a
computer and limited freedom of action for practitioners. There were several occasions when
respondents questioned whether some of the potential consequences that weneettaas
disadvantages were indeed disadvantages: this happened twice regarding a decrease in
LINy OGAGA2YySNAQ RSOA&AAZ2Y YIF{Ay3a aiAiAtta FyR A
fAYAGAYT LINI OGAGAZ2YSNRAQ TNBSR 2 thasd reshoddents? y @
claimed that these consequences were not disadvantages if they improved care. Most of those
who felt such a system would not result in ovetiance on a computer qualified their answer

with a reference to the existing reliance onngputers within renal care and the concept of

paperless hospitals.

Comparisons of these answers between groupings of performance, role and use of
computerised decision support systems showed few differences, suggesting that the outcomes
may have been sidair if sampling other members of the renal community. It was apparent
that more certain answers were given in the two centres where computerised decision support
systems were in place, perhaps unsurprisingly as they were able to draw on this experience
rather than hypothesise. However, the extent to which answers were positive or negative

showed little difference.

In a system to support anaemia management renal clinicians would most like to see
benefits that fell into six themes: better patient outcomeshanges in decision making,
improved process flow, good humaoemputer interaction, audit tools and the means to
explain to patients why their anaemia is managed as it is. The focus of anaemia nurses was
more on process flow, humatomputer interactionand audit tools, while consultants tended

to emphasise outcomes and changes to the decision making process.

The aspects of process flow that were mentioned were related to saving time,
decreasing delays, improving communication and a range of featul@edeo patient testing:
links to primary care test results, identification of new test results and of patients who need a
new test performing.C2 NJ SEF YL SY 4! Yz G2 oS lotS (2 ¥Ff
are needed, being able to see comput€ra dzf G a FNRBY 2dziaARS (KS Kz2a
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Good humarcomputer interaction was mentioned by several respondents, in terms of
0KS aeadSYy o0SAy3a A0NIAIKOGTF2NBI NRZ dzaSNI FNRSY
anaemia management. One anaemiase highlighted the general lack of IT training and skills
among nursing staff that stands in sharp relief to their routine use of information systems in

renal care.

Audit tools that would be valued include the ability to calculate: the percentage of
patients within target ranges for haemoglobin; the number of patients in different modalities

and which brand of ESA they are on; and average doses of ESA and iron.

There was an apparent desire for many of the participants to clarify the complexity of
decsion making with respect to renal anaemia management and the large number of
alternative causes of anaemia that needed to be considered and ruled out when treating a
patient with ESA. Such treatment can mask serious underlying problems including b®od los
and cancerous growths. Some respondents expressed this by stating the feature they would
most like to see was the ability for a system to take all factors into account or to identify
patients with problems. In a similar respect many were keen for &idecsupport system to
consider factors other than haemoglobin and inmiated blood tests, such as infection status,
other diseases and lost circuits for haemodialysis patients (when the blood in the lines to the

dialysis machine and the machine its@lé not returned to the patient).

The greatest worries expressed regarding a system to support anaemia management
related to poorer decision making and owetiance on a computer. In addition, two anaemia
nurses expressed concerns over the qualitynfdrimation within an information system and
one consultant believed that managing the change of role for an anaemia nurse would be
particularly difficult. Only 1 of the 25 respondents claimed they had no concerns over such a

system.

Concerns about pooredecision making were expressed in terms of: only treating the
results or numbers rather than the full clinical picture; clinicians accepting recommendations
gAGK2dziT O2yaARSNIGAZ2Y 2N WagAlGOKAY3a 2FFQT F
and unnecessarily high haemoglobin within individual patients. With respect toreliance,
one consultant expressed concerns that junior staff would not develop the skills to manage
anaemia appropriately and may then lack required skills if they movedewsdere else.

However, a consultant at another centre where the anaemia team use a computerised decision
support system claimed no concern at losing the skill of ESA dosing because the consultant had

simply guessed previously (see the following quote).
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Interviewer Ovetrreliance on a computer?

Consultant [pause] Well obviously there is ovBkBf A I y OS WOI d:
system broke down or we suddenly discovered that the
a2aiSY glayQid ¢2N)lAy3s g2dzZ R
G2 R2K . dzll G K Sy whie® QB wepey f &
before the computer program was put in place, which
was the drug companies sending you charts based on
weight as to what to put them on, and when you were
converting between brands, and you making a best
guess. Cos it isit was seriousha best guess as far as |
gl a O2yOSNYSRT GKSNB gla y2
GKAY]l 2K ySSR I 0Al0 Y2NBzI f:
gStt SiQa Lizi (N X bitdekd, ohg G K
f221 K26 YdzOK (GKS& QNBtheey s 2 ¢
was® d0OASYyOS |a FFEN Ia LQY

decision making as to what to do with an ESA.

Discussion of attitudes to decision support in renal anaemia management

The results presented here suggest that the majority of nephrologists and renal anaemia
nurses believe that computerised decision support systems may improve decision making,
improve quality of care, produce resource savings and standardise medical practice, but may
also lead to a decrease in decision making skills, rigidity of thinking;relemce on a
O2YLJzi SN FyR fAYAGaAa G2 LINIOGAGA2YSNEQ FNBSR
centres in this sample used a decision support system. There was also a significant minority
who dissented from any notion of benefit. This is mafarly important because such systems
would typically be conceived of as centtéde and therefore their introduction would typically
require a consensus opinion, imposition on those who do not agree with their use or

individualised practices within thesntre.

A system to support renal anaemia management should not only be able to demonstrate
that it improves outcomes, but should assist with process flow, be easy to use and assist with
audit. With respect to process flow, one of the major difficulfi@sed by anaemia teams is
poor communication and coordination with other bodies involved in delivering an anaemia

management service. The major concern around such systems was how they would be used in
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practice and whether clinicians, particularly junistaff would be sufficiently skilled and

confident to ovesrule the recommendations.

7.3.5.2 Summary of degree of interventionism

The point in terms of absolute haemoglobin level at which a centre intervenes in a
patients ongoing anaemia management appears to haveig effect on the likelihood of a
patient having a change of dose, but regular dose changes do not appear to be associated with
poor performance with respect to the NICE indicator. However, the use of a decision support
system appeared to be driving nélgr dose changes; the data from D suggesting thhile
human oversight was being exercised, the decisions were largely in accord with the
recommendations.In each case, the measured level suggested montimonth dose changes
were occurring for some p@nts. It is unclear whether high intervention, use of a decision
support system or neither are beneficial for performance and therefore no elements are

included in the benefits dependency network.
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7.4 Network of contexts, mechanisms and outcomes

The networkof contexts, mechanisms and outcomfss renal anaemia management
(figure 7.8) displays a wide range of contextual, processual and resultant factors, all of which
appear to be contributing to the difference in achieverhefithe NICE guideline according to
the findings presented in sectioh3. By displaying the findings graphically, it is possible to see
how they are linked and identify those factors where intermediary process or reseltatiffes
are not identified. For example, although a good working relationship between the anaemia
team and all consultants was identified as an important contextual factor, the data itself does
not link this to a process or result difference. This mahasif it does relate to outcomes, the

mechanism that the context affects is unidentified.

The objective ofmproving performance with respect to the NICE guideiineot shown
in the diagram, as for this research it was the objective for which all @fifferences were
being examined. However, renal centres will be attempting to balance this objectives with
other objectives not considered here such as cost or other areas of patient care, some of which
may be complimentary but others may be opposingoreover, as discussed with respect to
the comparison of performance and latency in sectifi8.1.4 this is not necessarily an

objective of all renal centres, staff or patients.

While most of the contextual differences are hiit the scope of the renal centre, two
are part of the wider environment. Therefore, while centres may be able to influence some of
the barriers to process change, the provision of ESA from a dialysis unit to HD patients is
affected by the arrangements the local health economy and rules that operate at a national

and international level.
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Figure7.8 Network of contexts, mechanisms and outcomésr renal anaemia management
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7.5 Discussion

This study has demonstrated that patient outcomes in renal anaemia management
appear to be affected by differences in organisational features, and examined the reasons
these differences exist. The use of commuiised supply of ESA for haemodialysitsepas
appears to hamper efforts to manage renal anaemia by increasing latency in the control loop,
decreasing the reliability of coordinated anaemia management and supply and administration
of ESA and because of these there is increasextrtainty for deision makers. In addition,
there was some evidence that a particular role for the anaemia team and good relations
between the anaemia team and all consultants may contribute to good performance for HD

patients.

7.5.1 Strengths, limitations and relation to lite rature

7.5.1.1 Performance and improvement

The impact of latency on the effectiveness of treatment has interesting implications for
concepts of performance. In operations management, speed is typically one of the five aspects
of performance (Slack et al., 2004However, in this case speed can affect another of these
aspects, quality. This fits with some definitions of quality from within healthcare, including the
LyadAaddziS 2F aSRA OA yTBeyaestdornquality it thd NRIRathiefani& I A S
Suherland, 2003). This interdependency may be true of other services where the context for

the service is liable to change over time.

These results are consistent with some of the ideas underpinning lean business process
improvement strategies (Womack el., 1990), which have become the vogue in relation to
health service improvement in recent years. The reduced flexibility in stockpiles, found here in
relation to ESA held by patients in the community, is one of the reasons behind Just in Time
(JIT) appraches to inventory control. More generally, the concept of improving flow through a

system appears related to reducing latency.

7.5.1.2 Coordination

Finding that problems with coordination of anaemia management are associated with
low performance fits with a wdth of organisational literature identified in sectiohl.3.4 that
recognises care pathways, coordinator roles and team meetings as formal mechanisms for

coordination. One of the differences that appearedrédate to these problems was not the
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presence of the anaemia nurse (coordinator) role (of which there was one at all centres) but
the way that it was used and enacted. Unless the anaemia team were informed of problems
with patients and decisions made byhers, treatment may not be as intended or future
decisions could be based on a false view of current treatment. In addition, at high performing
centres there were fewer parties that needed informing of the current treatment plan, which
presumably made itless likely that errors would occur.The impression that informal
interaction was greater at high performing centres also fits well with the notion of relational

coordination and its effect on performance (Gittell, 2002; Van De Ven et al., 1976).

The inding that at three of the four high performing centres the anaemia team did not
attend an HD MDT meeting appears to contrast with the organisational design literature,
where in the face of uncertaintyfeam meetings would be expected to improve coordiaat
and therefore performance(Galbraith, 1974) However, there were alternative formal
coordinating mechanisms that were in place at each of these centres, including a meeting
between an anaemia nurse and consultant at two of those three and the au#tions of
LINBEAONRLIGA2Yya o0& SIOK LI GASYydQa O2yadzZ Gl yida

7.5.1.3 Clinical control loop latency

While previous research has examined the impact of delays due to waiting lists for
episodic care (MeieKriesche et al., 2000) and delays in medical devicede(Rt al., 2002),
none appears to have examined the relationship between delays in a control loop and
performance where the clinician is the controller. Such delays would appear to be surprisingly
common, for example, followp outpatients appointmentsra often run with a clinician using
test results from the previous visit, the patient having left by the time the new test results are

available.

7.5.1.4 Multi -disciplinary care in CKD

hyS 2F GKS aGNA{TAY3 YR adzNLINRAAAY JenaRAFTFS!
anaemia for HD patients was the attendance of anaemia nurses at MDT meetings at low
performing centres, but not at three of the four high performing centres. This is apparently in
contrast to most studies of the impact of multidisciplinary care irphrelogy, where
multidisciplinary clinics for prdialysis patientgCurtis et al., 2005; Goldstein et al., 20@4p
MDT meetings (Plantinga et al., 2004) have been associated with improved mortality and in
one case (Curtis et al., 2005), improved haerobigl levels. However, the care being offered in

all of the centres in this study is multidisciplinary, even where there is no team meeting.
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Furthermore, two studies have now shown complimentary findings to this study. Plantinga et

I f ®Q& O H N hwo fecesd pulirieadiond: ayfdrt one dataset (Spiegel, Bolus, Desai, Zager,
Parker, Moran, Bolus et al., 2010; Spiegel, Bolus, Desai, Zager, Parker, Moran, Solomon et al.,
2010), the only two studies of MDT meetings for dialysis patients, have found thiat MDIT
meetings are correlated significantly with improved mortality there is no association with

improved haemoglobin performance.

The results do not suggest that MDT meetings do not improve care overall, but that for
anaemia management they may be unnssary. This pattern may itself be dependent on
appropriate feedback to the anaemia team or another means of accessing relevant
information. The results also suggest that waiting for an MDT in order to make a decision can
negatively affect the ability 0 I y I 3S LI GASy (i Qa KISY23f20AYy ®

7.5.1.5 Performance in renal anaemia management

The relationship between performance and latency (secfidhl) can be explained by
control theory and provides a new mechanism to explain #iéent haemoglobin variability.
In control theory, it is well known that time delays in the feedback loop, particularly large ones,
tend to reduce stability in the system being controlled (Da, 2006; Hale & Verduyn Lunel, 2001;
Han & Xu, 2009). This provides het support for the claim that low latency is an enabler of
high performance. It also provides an additional mechanism for the production of cycling

within haemoglobin, not yet discussed in this literature.

Finding of high intervention in high performimgntres (sectior?.3.5 runs counter to
most of the haemoglobinvariability literature. However, there was also low intervention at
high performing centres. It is possible that the high performing centres ddtlision support
are benefiting from the systematic nature of their system but could benefit more if their
system had them intervene less frequently. Lindley, Tatesall\Wright (2010) found that
adjusting their algorithm to have wider intervention #gholds and not allow montbn-month
changes of dose resulted in a reduction in dose changes and reduction irpatient

haemoglobinvariability suggesting it may also have reduced ingedient variability

These findings also disagree with the cosmun of Locatelli et al. (2009) that a
computerised decision support system does not affect decision making in anaemia
management, with much higher intervention found in the centres that were using decision
support. This suggests that it is not the preserof a decision support system itself but the

decision to user trust it that will change practiceThat will partly depend upon the fit of the
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system with local processes, something that may not be good with a standardised package
(Swan et al., 1999).

Finally, these results compare well with a recently published U.S. study (Spiegel, Bolus,
Desai, Zager, Parker, Moran, Bolus et al., 2010) that compared survey results of practice across
90 facilities reporting on those with both statistical significanod a statistically medium to
large effect size. They found that the presence of an anaemia manager and the frequency,
timing and composition of a multidisciplinary team meeting were not significant predictors of
haemoglobin performance, which agrees wittese findings. However, nurse independence
and enthusiasm, nurse manager problem solving and a communal working environment were
significantly associated with performance, which may reflect similar organisational aspects to
the findings here regarding oadination, interaction, anaemia nurse role and routine decision
making. In addition, the only physician practice their study found to be significant was the
frequency of actively informing dialysis staff that arpatient had been discharged and would
resume treatment at the unit, which again emphasises the importance of active coordination.
Interestingly a variety of IT and communication related facility characteristics were also
statistically significant, although for some (e.g. adequate number ddvisbn sets) a
reasonable mechanism of action seems unlikely. However, facility use of computers at the
dialysis station and access to-tgpdate computer systems may again relate to coordination, or

perhaps may be a surrogate for resowtzased factors.

7.5.1.6 Study limitations

This study does not solely use direct measures of latency; instead, it relies in part on
estimates provided by practitioners. Direct measures would provide greater confidence in the
precise minima, maxima and medians for the centremwéier, to gain access to such data
would have required patients to become participants in the study and, where they self
administered their ESA, record the occurrence of dose changes, which would need to be
matched with records of decision making and thleod tests to which they refer. This would
have been impractical within the scope of this study (for which patients are not consented),
and difficult to link these different actions when further blood tests may have occurred before
a dose change or evatecision making. In addition, the extent of the difference in maxima is

S0 great that such a degree of accuracy is unnecessary to illustrate the point.

Although latency fits with control theory as an explanatory factor in performance, there
are alternatie explanations for the relationship. The most significant cause of latency was

communitybased prescribing and it could be that one or more other mechanisms linked with
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roles of reliable administration of ESA and the coordination of renal anaemia management,
both of which are related to community prescribing, as important factors in performance.
However, the logic underpinning the role of latency suggestshibuld be considered

important.

This study uses renal centre staff as its participants and recommends that renal centres
prescribe and administer ESA, a recommendation that could result from a biased perspective.
However, the recommendation is not bassalely upon the responses of interviewees, but the
association between performance, estimates of latency and differences in practice. The data
from interviews and observation provide possible explanations for why differences in practice

may affect perfornance and why these practice differences exist.

This research does not directly consider the effects of these differences on other aspects
of performance for renal anaemia management (e.g. cost) or for other parts of the renal care
service. It is plausiblihat a difference such as the anaemia nurse attending an MDT meeting
could affect other parts of renal care. However, it would have been impractical to consider
such differences in an exploratory study like this and difficult to select centres on amythin

other than their publicly available performance data.

7.5.2 Unanswered questions and future research

Further research could examine the generalisability of this group of findings to the wider
population of renal centres by operationalising a number of thestofa and conducting a
survey, the results of which could be compared to public performance data. Alternatively, an
action research approach could take the findings of this chapter as a background and attempt
to conduct a programme of change within a réantre. Similarly, as centres make changes
themselves (for example a change to delivering ESA on the HD unit), they can attempt to

identify the effects of such changes.

The impact of using a decision support system on performance was unclear, with two
high performing centres use resulting in a high degree of interventionism, in comparison with
the other high performing centres. It is clear that a centre can achieve what is currently
regarded as high performance in the absence of a decision supportrsgsid with relatively
low interventionism. Given the results of Locatelli et al. (2008)also quite probable that the
successful use of a decision support system is highly contextualised. What is unclear is
whether different combinations of interveionism and decision support would result in

different outcomes. It seems plausible that a decision support system adds a level of certainty
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and therefore reliability to the decisions being made. It may therefore be that high
interventionism without a deision support system would demonstrate more of the intra
patient variability discussed in that literature, but that with a decision support system, regular
adjustments maintain most patients within a narrow range of haemoglobin. However, whether
the curent level of interventionism is helping or hindering these efforts is unknown. If the
current decision support systems are not suitably characterising each patient it may be that a
better long run average dose could be found that would raise performanckvels not

currently seen.

The application of control theory to renal anaemia management, while discussed
previously (West et al., 2007) deserves further attention. The standard control pattern
employed in a variety of situations is known as a propodiointegral derivative (PID)
controller (Astrom & Murray, 2008), which uses a combination of current absolute values,
previous response and current rate of change to calculate the response. It is one of the
algorithms being used in the development of theificial pancreas (Renard, 2010) and its

applicability to renal anaemia management should be considered.

The degree of interventionism in the two centres with decision support systems could be
adjusted in line with the suggestion bindley et al. (2010to limit changes to a minimum of
every two months. The change in patients achieving the NICE performance indicator could
then be assessed using interrupted time series analysis methods to examine the effect of a

reduction in interventionism.

This analyis suggests that latency in the clinical control loop can be harmful to a
LI GASYydQa 2dzi02YSasx 2dzad a RStlLea Ay GKS
excessive periods of hyperglycaemia. Further research could better quantify this eftect an
examine how it generalises across other spheres of medication management, particularly
where patient level data on both outcome measures and latency were available. There was
wide variation within those centres that had large latencies, depending oedbese of action
GKFdG ol a G1r1Sy FyYyR F @FNARASGe 2F FILO02NR AyC
meaning that it may be possible to identify that individuals with the greatest instability or time
outside of the target had been subjected tloe greatest latency.However, centres may have

adaptive responses to such patients meaning any such relationship may be complex.

Further research could examine the generalisability of the association between
performance and the pattern for the role ohanaemia team in decisiemaking described in
section7.3.4.2 If future research finds this to hold true across other renal centres then the

generalisability of this pattern to other nurse specialist roles could be considere
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7.5.3 Implications for policy and practice

Latency is a recognised problem in other areas of the health service and while the causes
will be specific to each area it is likely that other areas of chronic care suffer from similar
logistical problems, where p&nts reside in the community but are managed by specialists
located in regional hospitals.Those responsible for managing the delivery of healthcare
AaSNIAOSE aKz2dAZ R SEFYAYS 6KSGKSNI RSt ladoiledSEA &
by adjustng the organisation, its priorities or both. Within renal anaemia management, this
includes the mechanisms for delivering results to a clinician, the timing of reviews of those
results, time taken to conduct the review and the mechanisms for delivering twathe

patient.

Across secondary care, it is worth considering whether MDT meetings should occur in
conjunction with more focused and perhaps more timely reviews of patient care than instead
of them. As was discussed above, attendance at MDT meetiagsiot associated with high
performance, although this does not mean they should be abandoned or that anaemia nurses
should stop attending them. However, it suggests that anaemia can largely be managed as a
separate issue from other areas of care, pdivg the individual managing it is kept aware of
anaemiarelated problems such as bleeding or the loss of dialysis circuits. There may well be
advantages in an anaemia nurse attending an MDT as occurred at one high performing centre,
but this was used tidentify and manage problem patients, rather than for all. It may be that
the lack of focus on anaemia management in a typical MDT meeting, by comparison with an

anaemia specific review, has a negative effect on the quality of the decisions made.

Waiting to make decisionat MDTscauses delayf the control loop, as discussed in
section7.3.1.2.1 While at some centres MDTs occur on a predictable basis, at others they are
delayed based on the availability of the consultatich, when waiting for the MDincreases

the delaybefore dosechangesan be made

Although a specified ESA administration day may reduce complexity for an HD unit using
weekly, fortnightly or monthly ESA, it needs to coincide with the testing arndwaw) process
to minimise additional latency. As both testing and reviews of HD patients are currently
performed as a batch, batch administration will fit. While Mircera, and to a lesser extent
Aranesp, reduce theumber of injections for community admistered patients, workload for
district and practice nurses where they are used and may even improve compliance, as for HD

patients timing is crucial.
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Renal centres should not be using home delivery services or GP prescribing for ESAs for
HD patients. Téir use not only causes delays in the control loop, but greater uncertainty over
whether treatment has been administered and if so, when. Fortunately, it appears from the
renal centres that participated in this study that a move away from this practiedready
occurring, with some centres having made the change prior to the study commencing and
others now doing so, in part or whole. This is partly due to changes in the cost of ESA and the
scale of discount that can be negotiated in a bulk contract, @artly due to a belief that the

status quo did not provide the best possible care for their patients.

What is unclear is how renal centres should approach the delivery of ESA fdiDhon
patients. While the same problems exist with the system, for theagents an obvious
alternative that solves these problems is not available. It is possible that with greater
synchronisation of the whole system for testing, reviewing and delivering medication that a
system more flexible to dose changes could be dgdo However, whether the rigidity
NBIljdZA NBR Ay a0KSRdzZ Ay3 (2 LINRPRdIzOS &dz0K Tt SEA

Other healthcare services that use, or are considering adopting, home delivery should
consider how it affects their figbility to adjust treatment, the timeliness with which they can

do so and whether alternative arrangements could improve these factors.

There exist significant financial incentives against providing a service that is both
effective and efficient at a nanal level. The current rules for applying VAT to prescribed
medicines and medical care have encouraged the use of home delivery services and GP
LINBAONAOGAY IS LI NByidfte G GKS RIS YAt®e 2F LI
national level with a public health service, the use of a home delivery service for haemodialysis
patients should be expected to add costs without benefits. This is because any reductions in
tax spend are equivalent to the reductions in raue, while the additional costs of the delivery

service must be borne.

The decision to include prescribed medicines as an inseparable part of medical care for
VAT purposes should be-examined. Guidance issued by the National Home Care Medicines
SupplyCommittee, part of the Purchasing and Supplies Authority (PASA) of the NHS, states that
home delivery services should not be used to make VAT savings, but only in the best interest of
the patient (Karr, 2007). However, it is unrealistic in a goaketto expect this cost not to
be considered by the rel@nt legal entities. Opticians successfully challenged the application
2F (GKSaS NMzZ $a o6& 15N atesadena wsosyds | yR
Community ruling that the sale of presdign glasses (prescribed medical device) were easily

separable from the consultation and assessment (medical care) (Terra & Kajus, 2007).
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However, they ruled that the UK was right to consider hospital goods that could not be

dissociated from the servicesa@xempt from VAT (ibid).

In summary, while a variety of organisational factors appear to contribute to
achievement of performance indicators for renal anaemia management, reduction in latency
and in particular, the removal of home delivery and GP pibsagy mechanisms for HD patients
with its associated benefits appear to be the one change most likely to produce significant
improvement in performance. However, renal centres may need to work with the local
commissioners to achieve this. Furthermorestange in the application of VAT law may not

only improve this situation but similar examples in other areas of healthcare.
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Chapter 8

Discussion

This research aimed to develop an understanding how the organisation of renal anaemia
management influences its perimance, with the purpose of enabling improvements to be
made. In order to support this aim, future research and performance improvement exercises,
a model of the service delivery of renal anaemia management based on the participating cases
was developed ahreported inchapter 5 In chapter § the association of clinical performance
with three basic contextual features of the centres involved was examinedc:hdpter 7 a
range of organisational features were considered with respect to performance, based on the

extreme performance groups in which the centres had been selected.

8.1 Summary of principal findings

The most important finding is the apparent impact of a commuiidsed prescribing
service on performance and the associated problems with latency and coordination (see
chapter 3. The finding that MBTwere typically not used for decision making by anaemia
nurses at high performing centres was both interesting and provided a slightly different but
complimentary angle to the existing evidence that haemoglobin performance was not
improved by the presencef an MDT (Plantinga et al., 2004; Spiegel, Bolus, Desai, Zaget,
Parker, Moran, Bolus et al., 201(8ee chapter 3. Similarly, the importance of a well
coordinated service for renal anaemia managemntts with the conclusions of Spiegel, Bolus,
Desai, Zager, Parker, Moran, Bolus et al. (2010) although the supporting evidence is different
(seechapter j. While resource with respect to anaemiadairon nurses was found to be
statistically insignificant at thp =.05level it appeared that it may in fact be relevant, as may
be expected, and the model fitted the data well (seleapter §. It also appearedhat, as
expected, contextual factors outside of the control of the renal centres may be responsible for
some of the difference in performance, in particular ethnicity of the patient population that
has been shown to be correlated with differences in haelmbig in large quantitative studies
(seechapter §. The research also produced an original framework describing the organisation
of renal anaemia management, which provided a demonstration of the successful usélof U

for organisational process modelling within chronic healthcare ¢bepter 3.
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8.2 Implications of the findings

8.2.1 Implications for policy

The UK government should -examine the rules surrounding VAT for prescribed
medicines in institutional and setfare settings and reconsider their interpretation. As was
discussed irchapter 7 the current rules and their interpretation, set in a context of quasi
markets and financial accountdiby at a trust level, encourages practice that is costly at a
national level and appears to deliver lower quality care. The likelihood is that ESAs are not the
only class of drug to use a home delivery service in order to reduce cost, rather tharf@olely
the ease of the patient. Therefore, the effects of a change to this situation are potentially
wide-ranging and particularly significant given current budget pressures (Great Britain: H. M.
Treasury, 2010; King's Fund, 2009).

8.2.2 Implications for practic e

For practitioners there are a number of recommendations for change that could be
considered as part of an improvement collaborative, as was suggested in sé&atior
Reference source not found. The key areas for pratitiners to consider with respect to their
own centre are: latency in the control loop, reliability of ESA supply and administration,
reliability of communication of changes to anaemia management, the role for decision making
given to anaemia nurses, theiesourcing and their relationships with all members of the
consultant team (seechapter 6 and chapter 3. Renal centres could use the diagrams
presented inchapter 5 & | o6FaA& F2NJ Y2RStfAy3a UGKSANI 2
management. This could be used to understand their current processes better and to consider

how they could alter them.

Renal anaemia management should be appiatply resourced to enable high quality
management. It appears that, in centres where there are anaemia and iron nurses, the ratio of
them to patients may be an important enabler of high performance, although as discussed in

section6.3, with a small sample size this was not statistically significamt=a05.

Renal centres and those within chronic care should examine the timeliness with which
GKSe SylLotS OKFry3aSa G2 | LI GASY(dQaoridedl GYSy
anaemia management appears to be a serious confounder of qualityckegaer j. The most

significant contribution to this in the case of maximum latency was the use of community
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based prescribing. Howeveahe time taken to review patients was also important and often

most affected by waiting for MDT meetings to make decisions.

Practitioners should consider whether an MDT meeting is the most appropriate setting
for routine decision making and whether addital or alternative approaches are apposite.
Based on this research and that of others (see secliéril.9 it appears that MDT meetings
are not essential to high performance in renal anaemia management. Although some other
areas of care appear to benefit from MDT meetings it may be that in some cases this should be
an opportunity for coordination andn additional check, rather than the main method for

patient review.

8.2.3 Implications for research

8.2.3.1 Non-HD patients

Future researa should examine factors that are significant in the performance of the
non-HD patients. Because performance data for low clearance and general nephrology
patients is not available, this thesis has said little about the factors that may affect
performancefor them. However, a large amount of data was gathered about them (as is
evident in sectiorb.3.4 and there were many interesting differences in approach that may be
expected to influence performance. As was noted in sackoror! Reference source not
found., the problems with latency are ones that are less easily solved foiHibmatients,
their consequences seem likely to be similar and this extends across a range of other factors,
includingmany that are not relevant to HD patients. For HD patients, many of the challenges
faced in the management of other chronic diseases relating to interaction between the patient
and the service are lessened by the regular contact afforded by the HD sessomorHD
patients, the lack of routine data collection and the increased involvement of the whole local
health network make comparisons all the more difficult. However, the models developed in
chapter 5 the cag narratives reported i\ppendix Aand the factors identified ichapter 6

andchapter 7would provide a useful base for future studies.

8.2.3.2 Balanced measure of performance

Future research into renal anaemia management performance could consider a wider
measure (or set of measures) of performance, closer to a balanced scorecard approach (Kaplan
& Norton, 1992). The evaluation in this study used a sicigiecal performance measure, the

primary measure of anaemia management performance in the UK and one that was readily
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available for the purposes of case selection. However, a balanced scorecard approach would
advocate inclusion of a range of other meassiof quality, customer satisfaction and cost, as

well as measures of intrarganisational innovation and learning (ibid). Balanced scorecards
have been advocated and used in healthcare (e.g. Chow et al., 1998; Kaatz et al., 2000) and
should provide an ealuation that had greater significance for an organisation than one based
solely on clinical performance. However, in order to be successful the choice of measures

would be critical.

8.2.3.3 Comparison with other clinical performance measures

On a related topicd the balanced scorecard discussed above, future research could
examine how the factors identified here may influence other clinical performance measures of
relevance to renal anaemia management patients. This research focused on renal anaemia
managementperformance and processes related to renal anaemia management but some of
these processes relate to other areas of healthcare. As was discussed in $ebtibg
attendance of an anaemia nurse at an MDT may have significéorceother clinical
performance measures, even though it appears not to for anaemia management. However,
such work would require a different approach to the one taken here in order to encompass a

sufficiently large sample size.

8.2.3.4 Survey of renal centres

Future research could operationalise the factors examined here and, following a survey,
examine the evidence for the generalisability of the findings here across English, UK and other
renal centres. This research has identified a set of factors that appealate to performance
in these renal centres with mechanisms and contexts that seem likely to generalise across
other renal centres but further research that found statistically significant associations
between these factors and performance for renal amsa management would strengthen the

claims made here.

8.2.3.5 Action research

Perhaps the most productive piece of research that could be conducted following on
from these results would be to use them as the basis for action research, either within one
location or as an improvement collaborative between renal centres and their partner
organisations. Action research involves working with an organisation to bring about some

change based on theory and evaluate its impact on the local coffEextHarris, 2008) An
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improvement collaborative involves a group of organisatid=isng on improvements to a
particular area, making changes, examining the evidence of the effects of those changes and
communicating with each other about their successes and difficulties (@,e2002). Such

an approach would enable these tentative results to be examined in practice, theory being
modified as appropriate and hopefully benefit for those involved in renal anaemia

management.

8.2.3.6 Comparison with abstract best practices

Future reseech could compare the process models developed during this research with
abstract models of best practice to consider opportunities for improvement and thexaven
reasons for the current balance of performance. For example, Reijers and Liman Mansar
(2005) have gathered a large selection of best practices described elsewhere in the literature
and presented them with an appraisal of their expected impact on aspects of performance.
This could help identify additional reasons for performance differencésdsn the centres

and provide additional support for the theories developed here.

8.2.3.7 Decision support

Future research could examine the design of decision support systems to produce
recommendations more likely to achieve stable haemoglobin levels. Thisrechskagely
treated decision making within renal anaemia management as a black box, although section
7.3.5reported attempts to understand some of the basic parameters that shape it. Where
decision support systems are in uskey currently have relatively simple algorithms for
calculating their recommendation, as described in secti®¥s7and 7.3.5 These appear to
result in relatively high performance by current stiands but also relatively high rates of dose
adjustment (sectior7.3.5. In addition, algorithms (or any other method) do not achieve a
target level for all or even close to all of their HD patients, although whether thiseveybe

possible is unclear.

It is currently unclear whether and to what extent stable haemoglobin levels,
haemoglobin levels within a particular target range and stable doses of ESA and iron are causal
of mortality and morbidity. However, there are skiical associations with these as described
insection3.3.8F yR O2aida Fraaz20AriSR gAGK R2aS | Radzad
for use in the community (as described in sectfo®.1.2.2. For these reasons, understanding

how to achieve a specific and stable haemoglobin level for the individual patient is a valuable
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exercise while further evidence is gathered about exactly what anaemia management should

be attempting to achieve.

The derelopment of algorithms that include a greater number of inputs and that
Fdzi2YFGAOFtEt& GFAf2N) 6KS NBaLRyasS (G2 GKS LI i
However, the concerns of respondents to the possibility that sufficiently capable anaemia
management decision support could mask underlying diseases should also be addressed by
examining changes to patient responsiveness in absolute and relative terms. In that case, such
systems could assist with the early identification of underlying diseaa¢her than risk

masking them.
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8.3 Comparison of the findings with the published literature

8.3.1 Chronic care coordination

Coordination within and between care providers is vital and there are a number of
different mechanisms for achieving this (Gittell, 200Bpwever, it appears as though different
mechanisms suit different problems. For example, while a HD MDT meeting appears important
for phosphate control (Casula et al., 2009; Hodsman et al., 2009) and reducing mortality
(Plantinga et al., 2004; Spiegebls, Desai, Zager, Parker, Moran, Solomon et al., 2010), it
does not appear to be important for anaemia management (chapter 7, this thesis; Plantinga et
al., 2004; Spiegel, Bolus, Desai, Zager, Parker, Moran, Bolus et al., 2010). It may be, as must be
presumed by those who advocate strict use of algorithms with a sparse number of inputs for
anaemia management, that haemoglobin is relatively isolated from other aspects of patient
care by comparison with these other factors. Alternatively, it may be thaT Wheetings are
not an appropriate environment or mechanism for the type of decision making or even
information sharing required for anaemia management of HD patients and that more timely
and focused decision making and information sharing are better éuiteits needs. The
approaches to coordination of renal anaemia management evident in review mechanisms and

decision making are characterised below to assist the comparison with the literature.

Figure8.1 illustrates the differed LINA YI NB YSOKFyAaYa F2NJ NB
anaemia management following routine bloods and the external parties that may be informed
as part of the process in centres A and D, as described in set®rwhich are typial
examples of low and high performing centres respectively. This illustrates both the differences
in mechanism for decision making and the external parties with which the centre may have to
coordinate. Note that the MDT meeting of centre D is greyetdb@gause although it occurs it
is rarely active for renal anaemia management decision making. At centre D there is no need
for external coordination, meaning they can focus on internal coordination. In contrast, at
centre A the renal centre must updaieultiple external partners (the pharmacy, home delivery
company and multiple GPs for multiple patients) and the internal coordination occurs implicitly

as part of the discussions in MDTSs.
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Hospital pharmacy
Renal centre A /

1 MDT meeting

Time GP

S

Home delivery service

Figure8.1 The main use cases for reviewing an HD patient's anaemia management at renal
centres A and D

In chapter 7 sectionsr.3.2and7.3.4, difficulties with coordinatiorand differences in the
patterns for decision making were describedFigure 8.2 presents two communication
diagrams illustrating stylised approaches of low and high performing centres to reviewing and
altering renal anaemia managent for HD patientswhere the HD unit provides and
administers ESA. These are significant characterisations and the reality was much more rich
and varied and much less distinct. However, they serve to illustrate the differences. In (a), four
different entities are reviewing and adjusting anaemia management. In (b), fewer entities are
NEGASGAYI F LI GASYydQa OFNB FyRS AF (K32 06¢
anaemia team, who are the only group to make a change. The latter appsbacid reduce
the likelihood of multiple dose changes being made in a short space of time. It may also
improve the decision making because one expert group is making the majority of decisions
(although sometimes in collaboration with a consultant). Haaveit may be problematic if a
LI 6ASydQa KISY23ft20Ay OKIFYy3aSR aA3IyATAOFylfe&
anaemia team in a timely manner. Given sufficient vigilance by the staff of the HD unit and a

robust process for routine bloods aneMiew this should not be problematic.





































































































































































































































































