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ABSTRACT

Self-care is considered a means of meeting the challenge of providing care to
patients with long-term conditions. However this has not achieved widespread

penetration in the UK the reasons for which are unclear.

This research examined one area of self-care in depth - self-monitoring of oral
anticoagulation therapy. The aim was to derive the requirements for an
anticoagulation patient self-monitoring service from an analysis of the drivers for,
the benefits of, the barriers to, and the challenges of establishing this service from
the perspectives of key stakeholders — patients, healthcare professionals and

healthcare managers.

Qualitative and quantitative techniques - interviews, semi-structured questionnaire
survey and focus groups — were used to gain an in-depth understanding of their
views. From triangulated results, the candidate requirements for an anticoagulation
self-monitoring service were derived, presented in Donabedian’s framework:
structure, process and outcome. Most of these requirements were then validated

through a pilot self-monitoring service.

All stakeholder groups supported anticoagulation self-monitoring. However,

financial, clinical and legal barriers were identified.

53% of surveyed patients were willing to undertake self-monitoring. However, only
17% of respondents felt able to purchase a coagulometer, a significant barrier. Lack

of confidence in the ability to self-test was also demonstrated.

Healthcare staff welcomed self-monitoring as a way to increase capacity and support
evolution in the healthcare landscape. There were concerns about affordability to all
stakeholders, the potential for increased clinical risk through sharing care with
patients, and a fear of litigation compounded by a lack of clarity in the medicolegal

position.



Patient education and support were essential requirements, to prepare the patient,
and on an ongoing basis. Primary care professionals felt expert support was

essential for them to deliver this service.

A definitive set of service requirements is proposed, and the implications of this

research for other long term conditions discussed.
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CHAPTER ONE: INTRODUCTION

1.1. The case for patient self-care

Providing care for people with long-term conditions is one of the greatest
challenges facing healthcare providers. This is a large and growing group. Around
15 million people in England — almost a third of the population - suffer from a
long-term condition, and it is predicted that this number will rise by 23% over the

next 25 years.'

This predicted increase is largely due to people living longer. However, the rising
incidence of some long-term conditions amongst younger people, related in part to
lifestyle and obesity (e.g. diabetes), is a contributory factor. Because of increasingly
sophisticated treatments, more illnesses are, in effect, becoming long-term
conditions (e.g. HIV). The expected growth in this health burden will, therefore, be
due to a larger number of people with one (or more) long-term conditions, but also
partly due to the greater complexity of the care delivery and treatment of each

condition.

Not least of the challenges facing the National Health Service (NHS) is the financial
one. It was estimated in 2008 that the treatment and care of those with those with
long-term conditions accounts for 69% of the primary and acute care budget in
England." A consequence of an ageing population is the changing balance between
the number of persons working and the number of those who are in retirement,
decreasing the number of people contributing financially to healthcare provision for

an increasing number of those no longer working.

The challenge of providing care to those with a long-term condition has prompted
healthcare providers to re-assess how services are designed and delivered. The NHS
has focused on altering the ‘delivery system’, targeting the level of care according to
need. Supporting those with long-term conditions can be conceptualised as a three-
level delivery system: case management, disease management and supporting self-
care.” This builds on what is known as the Kaiser Permanente chronic disease

management triangle and is shown below.
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Level 3
Patients with highly complex conditions

Case
management

Level 2
Higher risk patients

Self
Level 1
management 70-80% of patients

Population wide prevention

Figure 1: Kaiser Permanente Chronic Disease Management Triangle®

Level 3 of this model, case management, focuses attention on those high intensity
users of the service for whom a lead case manager in the community will be
nominated to better co-ordinate health and social care services, to anticipate and

hopefully to prevent disease escalation.

Level 2 involves the alignment of multi-professional teams through National Service
Frameworks to provide optimally effective care to patients needing regular health
professional involvement, that follows evidence based guidelines and efficient care

pathways.

Level 1, embracing patient self-care or self-management, is perhaps the most
innovative, and involves “helping individuals and their carers to develop the
knowledge, skills and confidence to care for themselves and their condition
effectively”. This level of the triangle has the potential to make the greatest
difference to chronic condition management, as it covers 70-80% of the long-term
condition population (as estimated by the Department of Health®). Even small
increases in the number of people self-caring could therefore have a huge impact on
the demand for (and cost of) healthcare services. It is also, arguably, the least well
developed level thus far, and might require significant learning and innovation in
order to identify optimal ways to foster good quality and well-accepted self-care

services.
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Self-care has been enshrined in health policy in the UK since the 1999 White Paper
Saving lives: onr healthier nation,' which set out the then newly elected Labour
government’s public health strategy. This was swiftly followed by the establishment
of the Expert Patients Programme (EPP), which was largely based on the work of
Kate Lorig, head of the Chronic Disease Self-Management Program in California.

By 2005, self-care was a major component of British health policy.’

Aside from the predicted benefit of reduced use of health services, self-care may
also bring benefits to the patient. These include improved quality of life and well-
being, increased life expectancy and greater independence and symptom control.”
For example, diabetes self-management has been shown to improve glycaemic

control and dietary habits.’

However, despite being enshrined in government policy, and the benefits it may
bring to healthcare providers and patients, services to support patient self-care are
not widespread. The reasons for this are not clear and warrant further investigation.
Focusing on one area of self-care in depth - patient self-monitoring of oral
anticoagulation therapy — this research will investigate why its rate of adoption
remains low in the UK, despite it being technically feasible for many years. It will
aim to identify the drivers for, the benefits of, the barriers to, and the challenges of
establishing and delivering an oral anticoagulation patient self-monitoring service
from a multi-stakeholder perspective. From these perspectives, a set of
requirements of a service designed to support patient self-monitoring of oral
anticoagulation will be derived. Finally, a patient self-testing pilot will be developed,

implemented and evaluated to test these requirements.

The focus of the research will be to identify the factors that will ensure the quality
and the acceptability of oral anticoagulation patient self-monitoring to the key
stakeholders. Although any emerging issues will be discussed in the thesis, a detailed
examination of the legal issues and the cost-effectiveness of an oral anticoagulation

patient self-monitoring service is beyond the scope of this investigation.
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It is not clear if an identical set of drivers, benefits, barriers and challenges will be
applicable to other long-term conditions. Many of these conditions will require
some form of daily treatment; will require the frequent monitoring of one or more
physiological parameters to maintain stability and optimal functional capability; may
require the monitoring of other parameters to detect complications; may be
influenced by lifestyle behaviours as well as by treatments; and will have outcomes
that are influenced by the quality of care provided. The configuration of self -
monitoring services might plausibly have some common features. The research
therefore proposes to examine these issues for one condition in detail, and then to

discuss if some of the findings may be generalised to other conditions.

1.2. The case for patient self-monitoring of oral anticoagulation

Some long-term conditions (e.g. atrial fibrillation) require the person to take lifelong
oral anticoagulation therapy (OAT), usually warfarin. Managing oral anticoagulation
entails many of the facets of managing a long-term condition as mentioned above.
Treatment is often lifelong. Patients need to adjust their diet and lifestyle to
minimise the risk of adverse effects from treatment. There is normally some input
from healthcare professionals, and this is often focused on patient education — for
example, monitoring of disease indicators and skills development — and ongoing

support.

Warfarin’s narrow therapeutic range and unpredictable patient response means that
a fixed dose cannot be given to every patient and clinical expertise is needed to
titrate the dose to response. Because of this narrow range, treatment monitoring by
measurement of the patient’s International Normalised Ratio (INR) from a small
sample of blood is mandatory. INR monitoring is usually done by a healthcare
professional. However, self-monitoring of oral anticoagulation treatment — where
the patient measures their own blood INR on a small hand-held machine — is an
alternative model of care for patients taking OAT. After measuring their INR, the
patient can either seek dosing advice from a healthcare professional or they can
decide on the appropriate dose of warfarin on the basis of personal experience, or

supported by written or computerised guidance.
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In Germany, this model of monitoring has been better adopted, with 160,000
patients self-monitoring their oral anticoagulation as of 2010.” However, the UK has

not widely embraced this model of care.

On the face of it, the lack of interest in OAT patient self-monitoring in the UK is
surprising. In addition to the widespread interest in promoting general patient self-
care, there are other, more specific drivers for patient self-monitoring of OAT" the
technology to facilitate patient self-monitoring is available; published evidence is
available to support its safety; there is widespread support for shared decision-
making and there are models of successful self-care for other long-term conditions.
Thus, one would expect the NHS to pursue a model of care whereby patients

assume responsibility for testing their INR.

Research is needed to investigate how this form of monitoring may be more widely
adopted and to specify the requirements for a patient self-monitoring service which
would be acceptable to patients, clinicians and managers. Until the drivers for, the
benefits of, the barriers to, and challenges of, setting up an OAT patient self-
monitoring service are established, including its factors influencing acceptability to
patients and healthcare professionals, it is difficult to find the best way of migrating
from the current model of care (where clinicians carry out the monitoring) to a self-
monitoring service where patients take responsibility for self-testing and perhaps

self-management (i.e. adjusting their dosage).

1.3. A framework for specifying a patient self-monitoring service

The requirements for a patient self-monitoring service need to be formally
organised. A framework to specify a patient self-monitoring service, that
accommodates the perspectives and needs of the major stakeholders, is required at

the outset for a number of reasons:

1. To support the design of the service

.  To specify the processes that will support implementation of the service
iii.  To establish the measures used to assess the quality of the service
iv.  To cultivate a shared view of the service across these stakeholder groups
v.  To define and connect components of the service

17



As a successful patient self-monitoring service for anticoagulation will need to be of
demonstrably high quality as well as empowering patients, the quest for a high

quality service lies at the heart of specifying this framework.

The goal of the NHS in adopting the three level Kaiser Permanente Triangle is to
improve the quality of care for patients with long-term conditions. (Although
reduced cost is probably an additional desired outcome, this is not presented as a
driver behind its strategy to enhance self-care.) However, quality is multi-
dimensional and defining it is problematic. Although stressing the goal of improving
quality, the Department of Health does not define what it means by quality in either
the NHS' Improvement Plan or in the report Supporting People with Long Term Conditions.
There is no single, universally accepted definition and, in an effort to elucidate the
concept, experts have developed broad conceptual frameworks to describe it in a

systematic way.

1.3.1. Conceptual frameworks for describing quality

In 1998, the Institute of Medicine (IOM) in the USA launched an initiative to assess
and improve the nation's quality of healthcare with the formation of the Committee
on Quality of Health Care in America. Its seminal report, Crossing the Quality Chasm:

A New Health System for the 21st Century, outlined a strategy to improve the quality of

8
care over ten years.

This report defines the following six broad aims for improvement earmarked for

21st century health care systems:

1. Safety
ii.  Effectiveness
ili.  Patient centeredness
iv.  Timeliness
v.  Efficiency
vi.  Equity

The chasm in the title of the report refers to the one that exists between the current
and future healthcare system, and the framework described in the report is a set of

recommendations aimed at bridging this gap to build a stronger healthcare system.
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These aims describe the major quality categories for describing a good health
service, but could they be applied to describe a specific clinical service?
Considering these aims from the perspective of oral anticoagulation patient self-
monitoring, five of these six quality considerations can be readily mapped to this

service:

Safety: optimising the time each patient spends within the therapeutic range, to
maximise the benefits of anticoagulation and to minimise the risks of treatment.
Effectiveness: ensuring that care is based on systematically acquired evidence and
will result in better outcomes than alternative models

Patient centeredness: ensuring that the service meets the needs of patients
Efficiency: ensuring that the service is cost effective compared with current service
models.

Equity: enabling all patients to take advantage of self-monitoring if their clinical

situation permits, regardless of cultural background or financial circumstance.

The remaining aim — timeliness, defined in the report as relating to patient waiting
times — is not readily applicable. A successful patient self-monitoring service will
eliminate the need to wait for a service to be provided. This quality aim is therefore

not directly applicable to this research, except to note that it can be met.

In 2002, the Nuffield Trust commissioned an appraisal of the quality agenda in the
NHS in the UK as set out by the Labour Government in their policy documents.”
As part of this appraisal, a conceptual framework was developed to provide a basis

for the evaluation. This framework comprises of four levels, described in Table 1.

Functional level of | Generic function
healthcare system

TIER 1 National Policy formulation and infrastructure
TIER 2 Regional Performance monitoring and management
TIER 3 Institutional Operations management

TIER 4 Individual Clinical service provision and individual

accountability

Table 1: Conceptual model for the NHS Quality Agenda
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A patient self-monitoring service maps to Tier 4 of this model. The authors of this
report do not single out specific quality characteristics of this tier that might be used
in this research. They do, however, review definitional models of quality and
conclude proposing a set of six domains that closely resemble the IOM six aims

quoted above:

i.  Access
i, Effectiveness

iii.  Equity
iv. Responsiveness and patient centeredness
v.  Safety

vi.  System capacity

On an international level, the Organisation for Economic Co-operation and
Development (OECD) has set out a conceptual framework for their Health Care
Quality Indicator (HCQI) project."’ The aim of the HCQI project was to develop a
set of indicators for comparing the quality of health care across the 23 participating
OECD countries, including UK, USA, Canada and Australia. To do this, a
conceptual framework outlining the dimensions of quality to be measured, was
developed from quality indicators already developed in member countries. This

framework is shown in Figure 2.

From the perspective of patient self-monitoring, the closest corresponding
healthcare need in the HQI model is “Living with illness or disability”. The three
quality dimensions of healthcare performance: effectiveness, safety and patient-

centeredness, map to three of the six IOM domains.
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HEALTH STATUS 4 r
How healthy are the citizens of the OECD member countries?
Health Conditions Human Function and Quality | Life Expectancy and W ell-being Mortality
of Life
NON-HEALTHCARE DETERMINANTS OF HEALTH
Are the non-healthcare factors that also detemine health as well as ifhow healthcare is used changing across
and within OECD member countries?
Health Behaviors Personal or Host Socio-economic Physical Environment E
and Lifestyle Resources Conditions & Q
Environment
u
|
T
Y
HEALTHCARE SYSTEM PERFORMANCE
How does the healthcare system perform? What is the level of care across the range of patient care needs? W hat does this
performance cost?
Dimensions of Healthcare Performance
Quality Access Cost/
Healthcare Emmo
Needs
Effectiveness Safety Responsi A ibility
I Patient-
centeredness
Staying
healthy
Getting
better
Living with
iliness or
disability
Coping with
end-of-life A 4
- Efficiency "

(Macro- and micro-economic efficiency)

HEALTH SYSTEM DESIGN AND CONTEXT
What are the important design and contextual aspects that may be specific to each health system and which may be useful for
interpreting the quality of its heatthcare?
Other country-related determinants of performance Health System Delivery Features
(e.g. capacity, societal valuesipreferences, policy)

Figure 2: Conceptual framework for the OECD HQI project

In conclusion, the quality domains in the conceptual model for the NHS quality
agenda and the OECD framework are largely based on those used by the IOM.
Although these aims were informative on quality, they were unlikely to map fully to
the envisaged anticoagulant self-monitoring service, and would have been less useful
to categorise and connect these service requirements. Two of the domains —
timeliness and effectiveness — were likely to be redundant categories. Establishing a
self-monitoring service eliminates the need to wait in clinic, and thus obviates the
need to formally measure timeliness. And although, the effectiveness of the service
is considered, in terms of its evidence base, when establishing a service, it is less
helpful in assessing a service once it is operational. Additionally, if the IOM
framework was used, some of the service categories could have conceiveably

straddled multiple categories.
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1.3.2. Using Donabedian’s framework to specify a patient self-monitoring
service

All of these quality frameworks - the NHS Quality Agenda, the IOM’s Crussing the
Quality Chasm and the OECD’s Health Care Quality Indicator (HCQI) project - are
explicitly underpinned by the use of the Donabedian triad, which is widely used in
healthcare research to measure the quality of services. Avedis Donabedian, regarded
as the father of assessing quality, developed the structure-process-outcomes triad'’

that classifies measures of quality into three broad categories:

1. Structure — measuring service elements
i, Process — measuring service activities
fii.  Outcome — measuring health and system status

Each component has a direct influence on the next: for example in anticoagulation
monitoring, clinicians (structure) monitoring OAT effectively (process) will result in
good INR control (outcome). Donabedian’s triad was adopted in this research as a
framework to define the requirements of a service model for OAT patient self-

monitoring for the following reasons.

Firstly, this framework would not only guide the development of, but would also

provide a framework to evaluate the patient self-monitoring service.

Secondly, it was felt that a framework based on Donabedian’s triad would be
dynamic and adaptive to change, providing scope for fine-tuning if necessary — for

example, the addition of sub-classes.

Thirdly, there was evidence of its use in defining the characteristics of other service
models. As an example, Canadian researchers have used this framework to develop
a service model of primary health care (PHC) rehabilitation for arthritis.'” Using
Donabedian’s triad as a framework for their literature review, they described the
best practice approaches for PHC rehabilitation and from this, and from interviews
with key informants (healthcare professionals who had a role in caring for this
group of patients), developed a conceptual model for the delivery of PHC

rehabilitation services for those with arthritis.

22



Finally, the author was familiar with the model, having used it to define the quality

standards for a community pharmacy-led anticoagulation monitoring service."

The elements of this triad — structure, process and outcome —are described in Table
2, with some examples of how these elements might be applied to specifying OAT

patient self-monitoring.

Element Description Examples

Structure Resources required to deliver the | - Healthcare staff supporting
service. Include healthcare staff, | patient self-monitoring
patients and carers and - Patients undertaking self-
organisational resources. monitoring

- The coagulometers used by
patients to measure the INR

Process Activities undertaken to provide | - Management of an OAT
care to patients patient self-monitoring
service
- Educating self-monitoring
patients

- Referral procedures when
patients become unstable

Outcome Desired states resulting from the | - Self-monitoring patients
care process. Can be sub-divided | achieved good therapeutic

into technical and interpersonal control
outcomes - Patients are satisfied with
the service

- The service is cost-effective

Table 2: Description of Donabedian's framework and its application to OAT
patient self-monitoring

The success of this framework for presenting the requirements for the OAT patient

self-monitoring service will be discussed in Chapter 9.
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1.4. Setting the scene - a personal history

I set out on this journey at the start of 2006. As a pharmacist working in a hospital-
based anticoagulation service, my interest was to understand the long-term future of
this service and the steps the Trust needed to take to ensure it was responsive to
changing patient expectations, government initiatives and technological innovations.
My starting point was to explore the area of patient self-monitoring, which, though
not currently provided by the Trust, fits in with the direction of travel of the
Anticoagulation Monitoring and Stroke Prevention Service. I reviewed the literature
on patient self-monitoring of oral anticoagulation and then broadened my reading
to include government policy documents on patient self-care, along with literature

on self-care initiatives for a range of chronic conditions.

My initial plan was to set up a pilot patient self-monitoring project at the Trust,
which would provide a basis for redesigning our service to support patients who
elect to self-monitor. It quickly became clear that this would be more difficult than
it first appeared. Self-monitoring for those on OAT poses issues which have not
been highlighted or addressed for other chronic conditions. A service which caters
for OAT patient self-monitoring would necessarily entail changes in clinical roles,
relationships between clinicians and patients, and methods of organising workflows.
Although there was a body of evidence to demonstrate the safety of an oral
anticoagulation patient self-monitoring service, there was very little in the literature
to help in the redesign of service delivery. I realised that in order to derive the
requirements for an oral anticoagulation patient self-monitoring service, empirical

research exploring the perspectives of the key stakeholders was needed.
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1.5. Explanation of terms used in this thesis

It was felt that it was important from the outset to define the key terms and

abbreviations used in this thesis. These are as follows.

Oral anticoagulant treatment (OAT). A group of drugs which slow down the
rate of blood clotting by antagonising vitamin K. The most common OAT used in

the UK is warfarin.

International normalised ratio (INR). A test that measures how long it takes

blood to clot. It is used to monitor warfarin treatment.

Patient self-monitoring. An all-embracing term suggesting that the patient
measures their INR with a portable device. When self-monitoring, the patient can

then either self-test or self-manage.

Patient self-testing (PST). The patient measures their INR, but the dose is

decided by a healthcare professional.
Patient self-management (PSM). Analogous to diabetic self-care, PSM involves
the patient measuring their INR at a convenient location, then interpreting the

result, and altering their warfarin dose as appropriate.

Near-patient testing (NPT). Diagnostic testing performed near, or at, point of

care. Also known as point-of-care testing (POCT).

National Health Service (NHS). The publicly funded healthcare system in the

UK, which provides treatment free at the point of care.

General practitioner (GP). A primary-care physician whose practice covers a

variety of medical problems in patients of all ages.

Primary Care Trust (PCT). Organisation within the NHS that commissions

primary, community and secondary care from providers.
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1.6.

Content of this thesis

The chapters in this thesis are set out in Table 3: Thesis chapters and a description

of their content, along with a brief description of the contents of each chapter.

Chapter heading

Description

1 | Introduction Introduces the subject area, and the need
for the research to be undertaken.

2 | Background Provides the context for the research and
defines the research problem.

3 | Literature review Summarises and critically evaluates the
relevant bodies of literature, to identify
where gaps exist and provide justification
for the research.

4 | Materials and methods Sets out the aims and objectives of the
research. Defines the methodological
approach taken, instruments used and the
environment in which the research was
conducted.

5 | Patients’ perspectives of self- Describes how patients’ perspectives
monitoring of oral were evaluated and analysed, and
anticoagulation presents the results.

6 | Healthcare personnel’s Describes how the views of those
perspectives of patient self- delivering and commissioning oral
monitoring of oral anticoagulant monitoring were evaluated
anticoagulation and analysed, and presents the results.

7 | A validation of a set of Describes how a PST pilot service was
candidate requirements for an developed, implemented and evaluated to
OAT patient self-monitoring validate a set of candidate service
service requirements derived from the empirical

work.

8 | Requirements for an oral Presents the validated requirements as an
anticoagulation patient self- OAT patient self-monitoring service
monitoring service blueprint.

9 | Discussion Summarises the key findings from the
empirical work undertaken, describes any
limitations and makes recommendations
for future work.

10 | Conclusion Provides a final short summary of the key

messages from the thesis

Table 3: Thesis chapters and a description of their content

The next chapter sets out the context for this investigation and defines the research

problem.
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CHAPTER TWO: BACKGROUND

The last chapter set out the case for patient self-care, with a focus on patient self-

monitoring of oral anticoagulation.

This chapter takes a closer look at patient self-monitoring of OAT. It will consider
the clinical management issues relating to OAT, and how the challenges of
monitoring treatment, and technological, economic and Governmental policy
drivers have led to the development of alternative models of service delivery,

including patient self-monitoring.

2.1. An overview of the Clinical Management Issues Relating to
Oral Anticoagulant Treatment

2.1.1. Introduction

Oral anticoagulants have been the mainstay of prevention and treatment of
thromboembolic disease for over 50 years. This class of drugs acts by slowing down
the blood clotting process, preventing clots from forming."* The most commonly
used oral anticoagulant in the UK, and worldwide, is warfarin. Other less commonly
prescribed oral anticoagulants include phenindione and nicoumalone

(acenocoumarol).

Oral anticoagulant treatment (OAT) is used to reduce the risk of thromboembolism
in a wide variety of clinical conditions. Since the first clinical use of these agents in
the 1950s, indications for therapy have been subject to changes in medical
knowledge and attitudes. An overview of current indications, as recommended by

the British Committee for Standards in Haematology, is shown in Table 4."
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Pulmonary embolus

Proximal deep vein thrombosis

Calf vein thrombosis

Recurrence of venous thromboembolism

Symptomatic inherited thrombophilia

Antiphospholipid syndrome

Non-rheumatic atrial fibrillation

Atrial fibrillation due to rheumatic heart disease, congenital heart disease and
thyrotoxicosis

Cardioversion

Mural thrombus

Cardiomyopathy

Mechanical prosthetic heart valve — aortic

Mechanical prosthetic heart valve — mitral

Bioprosthetic heart valve

Avrterial grafts

Coronary artery thrombosis

Table 4: British Committee for Standards in Haematology: Indications for oral
anticoagulation

2.1.2. The challenges of OAT monitoring

The management of patients on long term OAT poses clinical challenges for

healthcare providers.

Although warfarin is a highly effective drug, it has a narrow therapeutic range - i.e.
there is a relatively small margin between efficacy and toxicity - and there is huge
variation in response to a given dose both between individuals and within the same
individual. This means that a fixed dose cannot be given to every patient and,
instead, the dose must be titrated to response, to achieve a balance between the risk
of stroke or venous thrombosis (under-treatment) and risk of bleeding (over-

treatment).
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Adverse effects associated with warfarin are listed in Table 5.

Haemorrhage

Hypersensitivity

Rash

Alopecia

Diarrhoea

Skin and soft tissue necrosis

Cholestatic liver damage

Priapism

Nausea and vomiting

Pancreatitis

Table 5: Adverse affects associated with warfarin'®

Bleeding is the most serious complication of treatment. Although numerous studies
have demonstrated that the risk of bleeding is directly related to the INR,
determining the true incidence of bleeding complications associated with OAT has
been difficult. Definitions of the occurrence and severity of bleeding have differed
between studies, and there has been a lack of consistency in anticoagulant initiation

doses used.

A review of bleeding complications associated with oral anticoagulant treatment
reported bleeding rates of 0 — 4.8% for fatal bleeding and 2.4 to 8.1% for major
bleeding.'” In another review of observational studies, the average annual rates of
fatal and major bleeding were 0.8% and 4.9% respectively.'® A meta-analysis of 33
studies involving patients receiving OAT for the treatment of venous
thromboembolism with more than six months of follow-up reported a rate of fatal

major bleeding as 13.4%."

Although rare, patients can demonstrate a resistance to warfarin and may require
doses 5 — 20 times greater than usual achieve a therapeutic effect.”’ An ongoing
study is attempting to define the genetic and environmental factors that determine
variability in response to warfarin.”' The proposed outcome would be the
development of an algorithm, accounting for genetic and environmental factors,

which would help clinicians to better individualise anticoagulant therapy.
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Variations in vitamin K availability — for example, as a result of low vitamin K diet
or malabsorption - can also cause individuals to respond differently to OAT.
However, the most common cause of inter-individual variation in response is due to
pharmacokinetic differences, particularly the extent of plasma protein binding of

warfarin and variations in liver enzyme activity.2 > This is explained further below.

Warfarin has complex pharmacokinetics, which complicate its management. It is
completely and rapidly absorbed from the GI tract. However, there are considerable
variations in the rate and extent of absorption between different commercially
available tablets.”> Although warfarin reaches a peak concentration in the blood
stream within one hour, there is a marked delay in it exerting its effect. This is
because whilst oral anticoagulants inhibit the synthesis of clotting factors in the
liver, they have no effect until existing clotting factors are catabolised, a process that
can take several days to complete.” As the effects of a single dose of warfarin are
not observed until some time after that dose is ingested, dose titration can be

problematic.

Many other factors can affect a patient’s response to warfarin, including interacting

drugs, diet, concurrent diseases and age.

Warfarin is very highly bound to plasma proteins — up to 99.5%. When other drugs
are introduced which are also highly bound to plasma proteins — for example non-
steroidal anti-inflammatory drugs (e.g. ibuprofen, aspirin) — these drugs can
compete for the binding sites and displace warfarin, making more warfarin available

in the circulation, resulting in an increase in the INR.

Warfarin is extensively metabolised in the liver by the enzyme cytochrome
P4502C9.” Metabolism is very important for removing drugs from the body. If this
process did not occur, warfarin would not be removed and its effects would persist
for a very long time. However, certain drugs can “induce” cytochrome P450 by
enhancing its rate of synthesis or reducing its rate of degradation. Conversely, other
agents can “inhibit” cytochrome P450. Therefore when warfarin is administered
with drugs that either induce or inhibit this enzyme, its effects can be reduced or

enhanced respectively.
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Alcohol consumption also affects anticoagulant control. Whilst a regular modest
intake is unlikely to cause any problems, acute excessive intake enhances the effect

of warfarin. Conversely, regular heavy drinking reduces the effects of warfarin.

Oral anticoagulants act by antagonising the effect of vitamin K, which plays a
crucial role in the formation of clotting factors. Therefore, any changes to dietary
vitamin K content are likely to affect its action. Foods that are high in vitamin K,
including broccoli, spinach, liver and cabbage, can reduce or negate the effects of
warfarin. Nutritional supplements containing vitamin K can also reduce the effect

of warfarin.

Concurrent disease also affects response to warfarin. Congestive cardiac failure,

hyperthyroidism, cholestasis and renal impairment may all increase its effects.”

Finally, individuals demonstrate increasing sensitivity to warfarin with age, and a

reduced dose may be required.”

Therefore, monitoring treatment by regular measurement of the patient’s

International Normalised Ratio (INR) from a small sample of blood is mandatory.

2.1.3. Monitoring oral anticoagulant treatment

The INR is a measurement of how long it takes for the blood to clot, and each
patient’s treatment plan states the INR at which they should be maintained. A
healthy person who is not taking warfarin should have an INR of around 1.0. The
target INR for those on warfarin is most commonly 2.5 or 3.5 depending on the
indication. The British Committee for Standards in Haematology makes
recommendations on these target INRs", and some of the common indications and
target INRs are shown in Table 6. It should be noted though that these target INRs
are only recommendations, and they may be tailored to the patient; for example, the

target may be reduced if the patient has frequent nosebleeds.
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Indication Target INR
Pulmonary embolus 2.5

Deep vein thrombosis 2.5
Recurrence of venous thromboembolism whilst taking warfarin 3.5
Symptomatic inherited thrombophilia 2.5
Antiphospholipid syndrome 2.5

Atrial fibrillation 2.5
Mechanical prosthetic heart valve - aortic 250r3.0
Mechanical prosthetic heart valve - mitral 3.00r35

Table 6: British Committee for Standards in Haematology: Recommended target
INRs for common indications for oral anticoagulation

2.2. Current model for monitoring oral anticoagulation

In the UK the need for frequent monitoring and close patient follow-up has been
met by dedicated anticoagulant clinics. Despite policy initiatives to foster shared
care with patients, the predominant model of care for patients receiving warfarin is

still a paternalistic one.

In a paternalistic model the clinician holds the knowledge and decides on the
treatment choice. Characteristically, there is little or no discussion of alternative
options with the patient complying with this clinician-directed standard, assuming a
largely passive role. It is assumed that the clinician will make the best treatment
decision for the patient without involving them in the decision making process. This
is in stark contrast to a more contemporary, collaborative model, where decision-
making is shared, grounded in the expertise and experience of both patient and

clinician.”

The monitoring process for OAT is summarised in Figure 3. The patient attends an
anticoagulation monitoring service at an outpatient hospital clinic, where the INR is
measured using capillary or venous citrated blood samples. Dosing
recommendations are made by a healthcare professional - doctors, nurses, and

pharmacists - and the patient is given a date for the next appointment.
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Patient attends
appointment

INR measured using

Dosing
recommendation

made by healthcare
professional

J\ \ | Patient given date
. capillary or venous for next
antcoagulation —\/ “/

o . / | citrated blood sample
monitoring service

appointment

Figure 3: The general process for anticoagulation monitoring

How frequently a patient attends clinic for anticoagulation monitoring depends on
the stability of their INR blood result — i.e. if their INR is within their target range a
longer time interval to their next appointment is acceptable. Time intervals between

clinic appointments range from one to twelve weeks.

The challenge of providing anticoagulation monitoring services in secondary care,
both in terms of meeting demand and organisationally, is considerable. It has been
estimated just under a million people in the UK are taking warfarin, and this
number is predicted to increase still further.”® The main driver behind the increase in
the number of patients prescribed warfarin is published trial data proving the

effectiveness of the drug in preventing stroke in those with atrial fibrillation (AF).

Atrial fibrillation is associated with an increased tisk of thrombotic stroke and
increased mortality. The substantially increased use of warfarin in the 1990s was
predicated on robust evidence for the use of adjusted dose warfarin to reduce the
risk of stroke. A pooled analysis of five randomised controlled trials (RCT's)
demonstrated a stroke risk reduction of 68%, compared to aspirin, when warfarin

29
was used.

AF is predominantly a disease of the elderly; its prevalence increases from 0.5% in
those 50 — 59 years, to approximately 9% in those aged over 70 years.” With an
increasingly elderly population, the need for warfarin for stroke prevention

increases.
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In a UK survey conducted in 2005 nearly three quarters of anticoagulant clinics
surveyed stated that their patient numbers had increased by up to 25% in the
preceding two years.”' Eighty-six per cent of the clinics expected demand to increase
still further over the next year, and 17% of clinics surveyed were considering

limiting the number of new patients to cope with the increase in demand.

In addition to burgeoning numbers, from an organisational point of view,
traditional management of OAT is far from ideal. OAT management is a distributed
service: patients are not necessarily hospitalised at the start of therapy, and the
planning, implementation and monitoring of care take place at different places and
at different times. Patients on OAT frequently have concurrent diseases, again
managed by different people at different places, and it is easy for care to become

fragmented, leading to sub-optimal care.”

A consequence of fragmentation of care is fragmentation of knowledge amongst the
different healthcare professionals caring for that patient. Potentially, this may lead to
an individual clinician having a relatively narrow understanding about a patient’s

total health care. Good communication is a vital component of any anticoagulation

monitoring service, and breakdowns in communication can occut.

Distributed care also raises questions as to where liability rests when things go

wrong.

2.3. Drivers for the development of INR monitoring services in

primary care

These two issues — the need to increase INR monitoring capacity and the existing
fragmented care - have raised questions about how, and where, warfarin monitoring
should be undertaken. Consequently, new models of service delivery have been

developed.

Increasingly, INR monitoring clinics are being held in primary care. Two factors
have made this a feasible option; reforms in the National Health Service (INHS)
financial system and the development of reliable & portable near patient testing

(NPT) devices. These factors will now be considered.
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2.3.1. Reforms in the NHS financial system

Payment by Results (PbR), which was fully implemented in England in 2008/9, has
been a key driver in NHS financial system reform, and has also been instrumental in
commissioning of anticoagulant monitoring services in primary care. Under PbR,
hospitals are paid a fixed price for each treatment carried out. The Department of
Health has drawn up a list of procedures, each with its own Healthcare Resource
Groups (HRG) code. The price of each HRG procedure or treatment is fixed in

relation to a national tariff, based on its average cost across the NHS.

When PbR was first introduced, a hospital anticoagulation monitoring service was
considered expensive, costing the commissioning Primary Care Trust (PCT) £207
for a first appointment and £110 for each subsequent visit (June 2007). This made
primary care monitoring financially attractive to PCTs. However, the hospital tariff
price for anticoagulation monitoring service has fallen significantly over the last

three years, challenging the economic basis for the shift to primary care monitoring.

2.3.2. The technology supporting monitoring INR in primary care

Point-of-care testing (POCT), or near-patient testing (NPT), is “diagnostic testing
performed at or near the point of patient care”.” The development of portable,
accurate, affordable NPT devices — coagulometers - for measuring INR has meant
that it is no longer necessary to bring the patient to the hospital for anticoagulation

monitoring.

Coagulometers are small lightweight devices that use freeze-dried thromboplastin
reagents incorporated in strips or cuvettes. When a drop of fresh capillary blood is
applied to a pre-warmed reaction chamber, the thromboplastin starts to aid
formation of a blood clot. The instrument then detects the formation of the clot.
The clotting time, the time from the beginning of the reaction to clot detection, is

then converted to an INR by a microprocessor.™
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Lucas™ established the validity of measuring prothrombin time from a whole-blood
capillary blood sample, kick-starting the development of NPT machines for
monitoring oral anticoagulation. The prototype machine, the Protime Monitor 1000,
was launched in the late 1980s, and was swiftly followed by other models based on
the same technology, the models evolving as they acquired additional

functionalities.*

The Biotrak 512 coagulometer™ (Ciba) evolved from the
Protime™ machine, and was launched for patient use in Germany in 1991. Roche
launched CoaguChek™ in Germany in 1993, and the following year bought the

Biotrak machine which they marketed as CoaguChek Plus™.

However, the development of reliable NPT coagulometers has not only made
monitoring by healthcare professionals outside of the hospital setting possible. It is

now also feasible for patients to use them in their own homes to monitor their INR.

2.4. Patient self-monitoring of oral anticoagulation: a brief
history

Patient self-monitoring of anticoagulation, where the patient measures his or her
own INR on a NPT coagulometer, has been feasible since the 1980s.The evolution
of research evidence relating to patient self-monitoring of oral anticoagulation is

summarised in Table 7.

In 1974, Israeli patients with mechanical heart valves were trained to manage their
OAT based on INR measured by the lab, which still therefore required patients to
attend the hospital. No further reports of patient self-monitoring were published
until the mid-1980s when, with the emergence of near patient testing technology, a
case report of a young German student taking the initiative to monitor her OAT

was published.”
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The first published data indicating that both patient self-testing and self-
management are feasible models of anticoagulation emerged from the USA in the
late 1980s. White® demonstrated concordance between home measured and
laboratory INRs, and that the anticoagulation control achieved by those self-testing
was better compared with those receiving standard anticoagulation clinic care. In the
same year, Jack Ansell published a study demonstrating that patients could make
safe dose adjustments based on home-measured INRs.” Ansell and colleagues then

followed up this work with a larger scale case-control study."

However, much of the supporting evidence has emerged from Germany. Angelika
Bernardo provided the impetus towards the large-scale use of PSM in Germany.
Her descriptive study followed up 600 patients over 6 years (1986 — 1992), and
provided 205 patient-years of PSM follow-up."' In the same year the results of the
first randomised controlled trial (RCT) to demonstrate that PSM of OAT produces
at least as good control of anticoagulation, as measured by the time spent by the
patient at a therapeutic INR, as “conventional” care became available.” Other RCTs

emerged from Germany® and Holland*** supporting these results.

The first UK patient started self-testing in 1994, with the first UK controlled study
published in 2001.% Since 2002, the INR test strips have been prescribable by
general practitioners (GPs) i.e. patients can obtain a supply of these strips at no

charge or at minimal charge (depending upon their income).
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Israel Germany USA UK

1974|First published paper
on PSM using lab-
measured INRs

1985 A student takes the initiative to manage her
own INR after purchasing a NPT machine

1989 White et al publish the seminal PST
study, demonstrating that PST leads
to significantly better control

1989 Seminal PSM pilot study published by

Jack Ansell & colleagues
1994 First UK patient starts self-monitoring
1995 Ansell et al follow up their pilot study

with a retrospective matched case-
control study. Demonstrated feasibility
of this approach.

1996 Six year retrospective analysis of PSM
published by Bernado et al. Leads to large-
scale adoption of PSM in Germany

First prospective RCT comparing PSM by
Horskotte & colleagues showing modest
improvement in control with PSM compared
with routine care (published only as abstract
in 1996 - fuller publication in 1998)

2001 First prospective RCT from UK comparing
PSM with routine care showing
improvement in control with PSM.

2002 Strips become prescribable by GPs

Table 7: Milestones in the evolution of anticoagulant patient self-management
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2.5.

Patient self-monitoring of oral anticoagulation — an

international perspective

As of June 2011, patients in 55 countries are self-monitoring their oral

anticoagulation treatment.'” But, this is uncommon in the UK, with an estimated

20,000 of approximately 1 million patients self-monitoring, representing just 2% of

this population.

Reimbursement of the costs of testing strips, meters and patient education varies

from country to country, and may have an impact on the uptake of patient self-

monitoring. The key differences between the UK and the two countries where there

has been greater uptake of patient self-monitoring — USA and Germany - are

summarised in Table 8.

UK Germany USA
Health system funding | Publicly Contributory | Private health insurance
funded by state health | plans. Government
taxation insurance health insurance
plans (Medicare™) for less
well off.
Reimbursement of X v 2
machines
Reimbursement of N N A
consumables
Reimbursement of X v 2
training
National training X \ X
program
Encouragement to X v X
self-test from start of
treatment
Strong patient X \ X

advocacy movement

a = via Medicare™

Table 8: Key differences in OAT patient self-monitoring in the UK, USA and

Germany
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2.5.1. Patient self-monitoring in the USA

Although many Americans have health insurance through their employers,
Medicare™, a government sponsored health insurance program, pays some medical
benefits on behalf of qualified disabled and eldetly people. Coverage is available
under Medicare™ for prescription drugs, wheelchairs, and for the cost of certain
medical supplies. In July 2002, Medicare™ started to cover the cost of both NPT
devices and consumables for patients self-testing.” For reimbursement by

Medicare™, the following conditions needed to be met:

1. The machine and home testing must be prescribed by the patient’s doctor
.  Patient must have a mechanical heart valve. (Some private insurers may
cover other indications)
fii.  Patient must have been anticoagulated for at least 3 months
iv.  Patient must have undergone an educational programme before use
V.  Use of the device is limited to once a week

The patient does not purchase the machine or supplies directly. The physician or
Independent Diagnostic Testing Facility IDTF) purchases them, and is then
reimbursed by Medicare™. The physician (or IDTF) is also paid a one-off fee for
training the patient on how to use the device, and for reviewing and interpreting the

INRs the patient measures.

In March 2008 the Centers for Medicare™ & Medicaid™ Services (CMS) expanded
Medicare™ coverage for self-testing to those taking oral anticoagulants for atrial
fibrillation and venous thromboembolism.* This has resulted in a sharp increase in
uptake of patient self-monitoring in the USA.” Under the new Medicare™ B policy,
the patient portion of costs for self- testing is expected to be about $30 a month
(based on a national average) for the use of the coagulometer meter and test strips,
and about $35 for the initial training. Patients with supplemental insurance coverage

could potentially have little or no out-of-pocket expenses.

There is no national training schemein the USA.
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2.5.2. Patient self-monitoring in Germany

Although enthusiasm for patient self-monitoring is growing in the USA, no other
country has achieved the level of OAT self-monitoring uptake seen in Germany. It
has over 20 years of experience with patient self-monitoring, and currently
approximately 160,000 German patients are using the CoaguChek™ machine, by far
the largest market.” If eligible for self-monitoring, patients are encouraged to self-
test as soon as warfarin is initiated. They then graduate to self-management if

appropriate.

Insurance companies heavily influence the German health system. Most Germans
receive health care coverage through state health insurance plans, funded by
contributions. Employers subsidise these contributions for those on low earnings.

Germans can opt to pay for private insurance instead of the state insurance plan.”

The Association of Self-Management of Anticoagulation (ASA) has established
nationally approved training centres across Germany to train both healthcare
professionals and patients. The patient receives a certificate of competency when
they have completed this training, which is required for them to obtain a NPT
machine. Patients are then reimbursed for the first machine that they purchase and

for consumables thereafter.

The system of rehabilitation following valve replacement surgery may have a part to
play in the rapid uptake of patient self-monitoring of OAT in Germany.”” Patients

are provided with 4 — 6 weeks of mandatory inpatient rehabilitation which offers an
excellent opportunity for the necessary education. The strong voice of the ASA may

be another contributory factor.
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2.5.3. Patient self-monitoring in the UK

Healthcare in the UK is publicly funded by the National Health Service (NHS)
which provides the majority of healthcare in the UK. NHS services are largely free
at the point of delivery, paid for by taxes. Although private health care has
continued parallel to the NHS, paid for largely by private insurance, it is used only
by a small percentage of the population and, unlike Germany and the USA,
insurance companies do not currently play a large role in the British Health Care
System. However, this may change in the future. Equity and excellence: 1.iberating the
NHS, the White Paper setting out the Government's long-term vision for the future
of the NHS, envisages increasing roles for the medical insurance industry.”
Patients need to buy their own machines (and quality control solutions if required).
Testing strips for available machines have been prescribable by the patient’s GP
since 2002.

However, matters are not always that straightforward. Anticoagulation Europe, a
patient advocacy group for warfarinised patients, has received reports of GPs
refusing to supply test strips. There appears to be an element of buck-passing; while
GPs were blaming Primary Care Trusts (PCTs), the PCTs would say that it was the

GP’s decision leaving the patient firmly in the middle.

There is no established approved national syllabus for educating those who wish to
self-monitor their OAT, or a national training scheme. This is discussed further in
3.12.1. In addition, the cost and effort associated with preparing this group of
patients to assume a greater role in their OAT are not reflected in the current

funding model within our internal commissioning market for healthcare services.
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2.6. Drivers for OAT patient self-monitoring

For the purposes of this thesis, a driver is considered to be factor that allows, or
provides impetus for, uptake of patient self-monitoring of OAT. Despite the patchy
uptake in the UK, there are OAT monitoring-specific drivers in place that may
facilitate the adoption of OAT patient self-monitoring. These are the availability of
portable, reliable NPT machines that allow the patient to monitor their INR at
home, and the financial incentives available to practitioners to support self-

monitoring patients. These will now be described.

2.6.1. Near patient testing (NPT) coagulometers for patient self-monitoring

As of October 2011, there were three NPT coagulometers suitable for patient use
on the UK market; CoaguChek™ XS (Roche Diagnostics), INRatio (Hemosense,
distributed in UK by Sysmex UK) and the ProTime 3 machine (ITC, distributed in
UK by Instrumentation Laboratory Ltd). Some key features are summarised in

Table 9.

Machine Manufacturer | MHRA* Published | Testing Cost of
evaluation | evidence strips machine
available on | —

prescription | October

2011 (£)
CoaguChek™ | Roche Yes +++ Yes 299%*
XS Diagnostics
INRatio Allere Yes + Yes 399
ProTime ITC Yes ++ Yes 840

* MHRA = Medicines and Healthcare Products Regulatory Agency
** Promotional price until 31st December, 2011

Table 9: NPT coagulometers currently on UK market
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Home coagulation monitoring is a growing and highly profitable market. Roche
dominates the global market. Its CoaguChek™ machine has been extensively used
in published clinical trials, and has gone through many iterations with the launch of
the CoaguChek™ XS machine in May 2006. The CoaguChek™ XS machine was
one of Roche’s biggest sellers in 2010, generating global sales of 330 million Swiss
francs (approximately £264 million) and demonstrating a 19% year-on-year
growth.”' Expansion in Medicare™ coverage for home coagulation testing, as

described earlier, was a key factor contributing to this growth.

UK consensus guidelines, produced by the British Society for Haematology,
recommend that NPT coagulometers should be thoroughly evaluated prior to use.”
However, the NHS decommissioned the organisation responsible for assessing
these devices - the Centre for Evidence-based Purchasing (formerly the Medicines
and Healthcare Products Regulatory Agency’s (MHRA) Device Evaluation Service)
- in 2011. Therefore, at the time of writing this thesis it was not known which body

would be undertaking these evaluations in future.

2.6.2. Financial drivers for OAT patient self-monitoring

Supporting patients who are self-testing may qualify general practitioners for extra
payment. Since March 2006, anticoagulation monitoring has been one of the
national enhanced services (NES) under the new GP contract.” These are services
that were negotiated into the General Medical Services (GMS) contract as a key tool
to help Primary Care Trusts (PCTs) reduce demand on secondary care, and are
commissioned to meet local need to national specifications and benchmark pricing.
Under the terms of the Department of Health’s national specification for this
service, providers would be responsible for sampling, testing and dosing patients

according to locally agreed protocols approved by the PCT.

There are financial rewards for practices choosing to offer an anticoagulation
monitoring NES, the magnitude of which is dependent on the level of service
offered. An illustration of the remuneration for provision of anticoagulation

monitoring service levels is provided in Table 10.
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Level Responsibility | Summary Payment

(per patient
per year)
Level 1 Prescribing Practice prescribing £10.63
following laboratory
sampling, testing and
dosing.
Level 2 Dosing & Practice dosing and £116.34
prescribing prescribing following

appropriate external
sampling and testing.

Level 3 Sample, dosing | Practice sampling, £126.30
& prescribing dosing and prescribing
with laboratory testing.

Level 4 Sampling, Practice sampling, £144.79
testing, dosing | testing, dosing and
& prescribing. | prescribing.

Table 10: Service agreement for anticoagulant monitoring 2011-12: financial
details. NHS Hertfordshire NHS Trust™

Practices offering a level 4 service agree to offer a comprehensive package with near
patient testing and dosing by practice staff, for which they can command over £140
per year per warfarinised patient. Feasibly, the patient could undertake the INR
measurement. The challenge is to identify why this change has not yet widely

occurred, and how it might be enabled.

Thus, patient self-monitoring of oral anticoagulation is the latest stage in the
evolution of OAT monitoring services, driven largely by a need to increase to build
capacity and reduce fragmentation of care, and the availability of reliable NPT
devices has made this model of care possible. However, patient self-monitoring of
oral anticoagulation forms part of the broader agenda of self-management of long-
term conditions, for which there are other, more general, drivers. These will now be

considered.
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2.7. Drivers for patient self-management of long-term
conditions

2.7.1. Societal drivers

There has been a paradigm shift in how the patient-clinician relationship is
conceptualised. A paternalistic approach to healthcare, as described earlier, is not
acceptable to many patients who are better educated, and have greater access to

health information through the mass media and the Internet.”

Self-management, described in more detail in the next chapter, is one, but not the
only, way in which patients can play a more active role. A number of ways of
increasing patient involvement in their healthcare have been developed and

evaluated.” These include the following:

» Improving health literacy (e.g. providing health information tailored to an
individual’s needs) to improve patients’ confidence and ability to be
involved in decisions

» Involving patients in shared decision-making, where they patients are
involved as active partners to clarify medical options and choose treatments.

» Providing patient coaching to empower patients to participate in making
treatment decisions

» Providing patients with decision aids to increase their level of involvement

in treatment decisions
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2.7.2. National Health Service policy drivers

As described in the last chapter, the NHS direction of travel supports the redesign

of clinical services that involve the patient taking more responsibility for their care.

Since the founding of the NHS in 1948, the focus has been on elective care — for
example, reducing waiting lists and increasing productivity. However, by 2030, the
incidence of long-term conditions is expected to double.” A long-term medical
condition is usually incurable and, whilst usually not immediately life-threatening,
can have a considerable impact on the patient. In addition to the health & economic
burdens, they may experience disruption to daily life, social exclusion and reduced
mobility, and are more likely to be unemployed and reduced educational

. 557
achievements.”™

2.8. The research problem

There is a need to meet the challenges of providing services to monitor oral
anticoagulation, and patient self-monitoring presents an alternative method of
service delivery. It is in keeping with societal and policy drivers for patient self-

management, and the technology exists to make it possible.

However, it is unclear how an oral anticoagulation monitoring service model would
be redesigned to successfully incorporate patient self-monitoring. Successful OAT
patient self-monitoring models exist elsewhere, but although OAT self-monitoring
is well established in Germany, and gaining in momentum in the USA, it is unclear
if these models are transferable to other countries. The lack of uptake in the UK
suggests that existing established models are not directly transferable, and there is
insufficient detail to allow the requirements of a service model that encourages

OAT patient self-monitoring to be defined.

To define the requirements of this new service model, it is necessary to have an
understanding of the drivers for, the benefits of, the barriers to, and the challenges
of establishing and delivering an oral anticoagulation patient self-monitoring service
from the perspectives of the key stakeholders. The challenge of this research is to

better understand what these drivers, benefits, barriers and challenges are.
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Some of these factors may be derived from the published literature on patient self-
monitoring of oral anticoagulation. Lessons may be also learnt from experiences in
self-management of other long-term conditions — for example, diabetes — where this
model of care is more established. The next chapter takes a critical look at this

literature, and describes how it was identified and analysed.
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CHAPTER THREE: LITERATURE REVIEW

The last chapter proposed patient self-monitoring of oral anticoagulation as a way

of redesigning services to meet the challenges of OAT monitoring, and some

drivers for this model of service delivery were described. However, for a successful

scalable adoption, it is also necessary to understand the benefits of, the barriers to,

and the challenges of this model of care.

These elements were synthesised below into a diagrammatic representation (Figure

4), which helped to structure the literature review and subsequent method of

investigation.

CChaIIenges
|

OAT Self-
onitoring

Barriers

y

Service requirements
for scalable adoption

of OAT self-
monitoring

Figure 4. A conceptual framework for deriving the requirements for migration to

an OAT self-monitoring service

Fach element within this framework will now be defined.
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i.  Driver — A factor that will allow, or provide impetus for, uptake of
patient self-monitoring of OAT.

ii.  Barrier — A factor that may prevent or limit adoption of OAT patient
self-monitoring

iii.  Challenge — A task that needs to be undertaken to enable successful
adoption of OAT patient self-monitoring. May be derived from the
barriers to OAT patient self-monitoring.

iv.  Benefit — An advantage that may arise from OAT patient self-monitoring

v.  Scalable adoption of OAT patient self-monitoring — The introduction
os an OAT patient self-monitoring service that can be changed in size or
scale with minimal effort

vi.  Requirement — A condition that needs to be met to enable successful
adoption of OAT patient self-monitoring

The requirements will be identified from the drivers for, benefits of, barriers to, and
challenges of OAT patient self-monitoring. The main drivers for OAT patient self-
monitoring were discussed in the last chapter. This chapter will focus on identifying
the benefits of, the barriers to, and the challenges of OAT patient self-monitoring

service.

Some of these elements may be derived from published research. It was important
to appraise the available literature not only to establish the strength of the evidence,
but also to identify where gaps in knowledge existed. In a broader context, lessons
may also be learnt from experiences in self-care of long-term conditions, especially
those where dose adjustment is central to clinical care, and relevant literature from

this domain was included.

As this research aims to establish these factors from a multi-stakeholder perspective,
it was essential at an early stage to identify the key stakeholders, their role in OAT
patient self-monitoring, and predict what their expectations might be, and the
potential challenges they may face in establishing an OAT patient self-monitoring
service (Table 11). This exercise served two purposes. Firstly, it informed the scope
of the literature review. Secondly, as each of the elements in the conceptual
framework (Figure 4) was to be considered from each stakeholder’s perspective, it

also informed the direction of the empirical work.
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Stakeholder

Patient / carer

| Clinician (hospital or primary care)

| Hospital manager

| PCT commissioner

Role

» Assumes more
responsibility for monitoring
OAT by measuring INR at
home + / - adjusting own dose
of warfarin

» Provides initial patient education and
ongoing support and review, including
dosing advice for those self-testing

> Monitors the service to ensure that it
is safe

» Manages the budget for
OAT monitoring services

» Commissions OAT
monitoring services both in
primary and secondary care

Expectations

» Patient self-monitoring is
integrated into everyday life

» INR control is good and
there are no OAT-related
adverse effects

» INR control is good and there are no
OAT-related adverse effects

» Patients contact clinic at the
appointed times for review and dosing
advice

» Clinic capacity is increased

» OAT patient self-
monitoring is cost-
effective, and generates
income for the
organisation

» Clinic capacity is
increased

» OAT patient self-
monitoring is cost-effective
compared with other
methods of service delivery

Potential challenges

» Education provided prepares
them for self-monitoring

» Patient selection criteria accurately
predicts those who will be successful in
self-monitoring

» Clinical staff will be able to support
those who are self-monitoring

» Development of a patient self-
monitoring service does not introduce

new clinical risks

» Introduction of patient
self-monitoring does not
result in loss of revenue or
extra cost for the
organisation

» Introduction of patient
self-monitoring is not a
financial risk

Table 11: Key stakeholders in the development of an OAT patient self-monitoring service
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The next section of this chapter describes the purpose and scope of the literature

review, and how this review was conducted.

3.1. Purpose of the literature review

The purpose of this literature review was three-fold:

1. To synthesise and interpret previous research on patient self-monitoring of
OAT and patient self-management of other long-term conditions

ii.  To identify gaps in knowledge and understanding of patient self-monitoring of
OAT

iii.  To guide the empirical work described in subsequent chapters

3.2.  Scope of the literature review

The concept areas covered by this literature review are described in Table 12 below.

These concept areas were directly derived from the aim of the research, or were
included to understand relevant context, informed by the author’s own experience
in developing innovative anticoagulation monitoring services in north London. The
author contributed to establishing a hospital based anticoagulation service led by
pharmacists and specialist nurses in 1998, and to establishing a community led
service involving general practitioners and community pharmacists from 2001.
These service developments involved consideration of several elements, including
patient selection, education, cost-effectiveness and accountability, and these would
be expected also to apply to developing a patient self-monitoring service. They also

reflect the challenges that may face the key stakeholders, described in Table 11.
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Concept area Derivation or

rationale
1. | Safety of patient self-care To provide context
2. | Safety of patient self-monitoring of OAT
3. | Benefits of patient self-monitoring of OAT Derived from aim
of the research
4. | Barriers to patient self-monitoring of OAT
5. | Patients’ and healthcare professionals’ views of self-care
6. | Successful approaches to patient self-monitoring of OAT
7. | Design of clinical service models
8. | Patient selection for self-monitoring of OAT Derived from
9. | Educational support for patients wishing to self-monitor | author’s
OAT experiences in
10. | Educational support for healthcare professionals developing
supporting patients self-monitoring OAT anticoagulation
11. | Financial implications of patient self-monitoring of OAT | monitoring
12. | Accountability in patient self-monitoring of OAT services

Table 12: Derivation of concept areas for the literature review

3.3. Sources used for literature review

Material was initially identified and then reviewed periodically during the course of
the research up to August 2011. Both qualitative and quantitative research were
included. Material was confined to that published in the English language.

The sources used for the literature review are described below.

3.3.1. Published literature (print media)

Published literature on all core concepts was identified by searching the following

computerised bibliographic databases;

Medline (Dialog Datastar, 1951 to present day)

Embase (Dialog Datastar, 1974 to present day)

CINAHL (Dialog Datastar, 1982 to present day)

Kings Fund database (Dialog Datastar, 1979 to present day)
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MeSH terms were used if available, using Boolean operators to combine terms
where desirable. Expert input from a medical librarian was sought to refine

searches. The following search terms were used (all are MeSH terms unless stated):

Anticoagulants; Warfarin; Oral anticoag$ (non MeSH); Anticoagulant therapy
(EMBASE only); Anticoagulant agent (EMBASE only); Coumadin (non MeSH)

Patient education; Patient education (free text search); Patient information (non
MeSH); Consumer information (non-MeSH); Information dissemination;
Information (non MeSH); Information needs; Needs assessment

Self care; Self administration; Self management (Kings Fund only); Self
monitoring (EMBASE only)

Health knowledge attitudes practice; Attitude to health; Quality of life; Patient
satisfaction; Patient acceptance of health care; Attitude of health personnel

Disease management; Chronic disease

Costs; Costs analysis; Cost (EMBASE); Cost utility analysis (EMBASE); Cost
benefit analysis (EMBASE); Cost effectiveness analysis (EMBASE)

Bibliographies of retrieved papers were hand-searched and relevant citations

reviewed.

A citation search using IS Web of Science citation index was performed for oral
anticoagulant education using selected citations:™ '
All searches were conducted until saturation was reached and nothing new of

relevance was found.

3.3.2. Email discussion lists

JSIC Consumer Health Informatics email list archives
www.jiscmail.ac.uk/lists/ CONSUMER-HEALTH-INFORMATICS.html

In December 2005, the author subscribed to this discussion list for
developers/evaluators of computerised info for patients/public. The archive
content prior to subscription was searched using the following search terms:

Anticoag$; Warfarin; Chronic disease management; Self-management; Decision
support; Electronic health record
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3.3.3. Research registets

Research registers provide early access to information about eatly stage studies. This
can be a useful indicator of present research priorities, and a pointer to future areas

of research results

The National Research Register (NRR; www.nihr.ac.uk) is a database of ongoing
and recently completed research projects funded by, or of interest to, the United
Kingdom's National Health Service (NHS). Information is provided by NHS
Trusts, national and regional funding programmes, universities and charities in
England, Scotland and Wales. Unpublished anticoagulant-related research was
identified from this database using the following search terms:

Anticoagulants; Self management; Self administration

3.3.4. Anticoagulation specialist websites

The following sites were checked for relevant information:

Anticoagulation forum (www.acforum.org)

Conceived in 1991, the Anticoagulation Forum is a network of anticoagulant clinics
and promotes professional development and is committed to enhancing the quality
of anticoagulation care. It currently has 3300 members representing over 1300

anticoagulation clinics throughout the world.

Anticoagulation Europe (www.anticoagulationeurope.org)
Anticoagulation Europe is a UK-based charity providing information and advice to

communication and education on anticoagulation therapy.

Anticoagulation.org (www.anticoagulation.org.uk/main.html)

This website is produced by the University of Birmingham (UK) and is a source of

information, links & references. It is aimed mainly at healthcare professionals.
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ClotUK (www.clotuk.com)

CLOT - Clinical Leaders Of Thrombosis - is an anticoagulation and deep vein
thrombosis special interest group for health care professionals in the UK. The site is

designed as a resource for professionals in anticoagulant care.

Anticoagulation Specialist Association (ASA) (www.the-asa.org.uk)

This UK-based body acts as an “advocate for specialists working within the field of
anticoagulation, and their patients to encourage and promote high standards of care

within the speciality through evidence-based practice.”

ClotCare (www.clotcare.com)

ClotCare is aimed at both patients and healthcare professionals and aims to provide
current information and expert insight on optimal use of oral anticoagulants. Its

multidisciplinary editorial board are all from the US.

International Self-Monitoring Association for oral Anticoagulation (ISMAA)
(www.ismaa-int.org)

The ISMAA’s website is aimed at healthcare professionals who manage patients on
oral anticoagulant therapy, with the aim of improving the quality of treatment
through patient self-testing. Its executive committee is international and includes

UK representation.

The International Self-Monitoring Association of oral Anticoagulated
Patients (ISMAAP) (www.ismaap.org)

Representatives of National Associations of patients on oral anticoagulation therapy
founded ISMAAP. The site acts as a resource to support patients on oral
anticoagulation therapy and to motivate them to carry out self-monitoring. Its

executive committee comprises mainly European patient members.
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3.3.5. Other resources

Department of Health website (www.dh.gov.uk)

At the start of the literature review in December 2005, and periodically through the
course of the research, relevant policy documents were identified by entering the
following terms into the website’s search engine:

Self care; Self management; Long term conditions; Chronic disease management

The Cochrane Collaboration (www.cochrane.org)

The Cochrane Collaboration produces and disseminates systematic reviews of
healthcare interventions. Its major product is the Cochrane Database of Systematic
Review, published in the Cochrane Library

(www.mrw.interscience.wiley.com/cochrane/cochrane clsysrev articles fs.html)

At the start of the literature review in December 2005, and again towards the end of
the research in July 2011, reviews of patient self-management were identified by

searching The Cochrane Library’s alphabetical index.

Health Technology Appraisals (NHS HTA) website (www.hta.org)

The HT'A programme ensures that high quality research information on the costs,
effectiveness and broader impact of health technologies is produced in the most
effective way for those who use, manage and provide care in the NHS. The
National Coordinating Centre for HTA coordinates the HT'A programme on
behalf of the Department of Health's Research and Development Division. Every
year the HT'A programme commissions research, and the results of this research are

published as reports in the HT'A monograph series.
The HT'A website was searched for relevant research by inputting the following

terms into the website’s search engine:

Anticoagulants; Self management
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Google (www.google.com)

Throughout the course of the research, the search engine Google™ was used to
search for information on topics that was difficult to search for using standard
medical bibliographic databases (e.g. locus of control, patient pathways, history of

discovery of warfarin)

Websites of manufacturers of near-patient testing coagulometers

The following websites were searched for product information and shareholders’

reports:

Www.protimetest.com

www.roche.com

www.hemosense.com

www.invernessmedical.com

The author also contacted representatives of Roche, Hemosense and Inverness

Medical for additional information

Websites of professional bodies: BMA, RCGP, RPSGB, Royal College of
Physicians, GMC and Royal College of Nursing

The following websites were searched for policies or position statements on patient
self-management.

www.rcgp.org.uk

www.bma.org.uk

www.rpsgb.org

www.omc-uk.org

www.rcn.oro.uk

www.rcplondon.ac.uk

3.4. The growth and size of the literature

The literature supporting this thesis is diverse. It includes not only clinical data to
support the safety of both general self-care of long-term conditions and oral
anticoagulation, but also embraces organisational change, economic and medico-

legal literature.
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It is also a vast field of study: the volume of published literature to support self-care

of long-term conditions and oral anticoagulation has grown hugely since the 1990s

(Figure 5).
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Figure 5: The growth of published self-care literature: 1960-2010

* Hits were papers with keywords “self-care” and therapeutic area (e.g.
“asthma”)

This literature review examines the available evidence on patient self-monitoring of
oral anticoagulation and also, in a broader sense, self-care of long-term conditions.
Firstly, the evidence supporting patient self-monitoring will be critically reviewed.
Then the benefits of, the barriers to, and challenges of introducing this model of

care will be discussed.

3.5. [Evidence for the safety of patient self-management of long-
term conditions

3.5.1. Introduction

Historically, individuals and families have always taken care of their own health.
With the growth of organised healthcare systems, affordable or free access to these
services, and increasing sophistication of healthcare interventions, personal
autonomy and responsibility for self-care has diminished in favour of professionally

directed and delivered care.
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One of the first times that the term ‘self-management’ appeared in print was in a
book written by Thomas Creer on the rehabilitation of asthmatic children.”” Since
the mid 1960s, Creer and his colleagues at the Children’s Asthma Research Institute
in Denver had used this term to indicate that the patient was an active participant in
treatment.” Randomised trials examining the effectiveness of self-management
interventions started appearing from the late 1970s, with the publication of a trial
exploring the effects of relaxation therapy and patient self-monitoring on the

management of hypertension.®*

3.5.2. Describing self-management

The definition of self-management is problematic. There is a lack of consensus
about its meaning, and that of the closely related concept of self-care. Self-
management and self-care are defined as one entry in the glossary of the NHS Care
Records Service, as how “wany people can learn to be active participants in their own health

and social care, living with and managing their conditions/ needs”.”

However, self-care can be thought of as an overarching concept; it embraces the
spectrum of activities undertaken by a person to stay well or to manage a chronic

1.% This care can be

illness, with or without support from a healthcare professiona
extended to children, family, friends and others in neighbourhoods and local

communities.

Self-management can be thought of as a sub-category of self-care, and relates to the
tasks that an individual must undertake to live well with one or mote chronic

conditions. Barlow & colleagues defined self-management as:

“the individnal’s ability to manage the symptoms, treatment, physical and psychosocial consequences

and lifestyle changes inherent in living with a chronic condition™
Self-management will normally include some input from healthcare professionals,

which is often focused on education, monitoring of disease indicators and skills

development.
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However, for self-management to be considered feasible it must result in disease
control that is as least as good as conventional care. The evidence to support the
clinical effectiveness of self-management of long-term conditions will now be

considered.

3.5.3. Evidence to support self-management intervention programmes

There is a small body of evidence to show that self-management of chronic disease
may improve patients’ quality of life and health, increase patient satisfaction & life
expectancy and lead to less reliance on healthcare services.” However, the evidence

is by no means unequivocal.

Three comprehensive reviews of self-management of long-term conditions have

been published

Warsi® located 71 trials of self-management education, mostly in arthritis, asthma,
diabetes and hypertension. The programs resulted only in a small to moderate
overall effect. Also, there was evidence of publication bias which may overestimate
the benefits of these programmes. Additionally, the author concluded that the

methodology between studies was not consistent and was often sub-optimal.

Results were not consistent across all diseases. Whilst diabetic and asthmatic
patients benefited from the education, this success was not reported with respect to
those with hypertension & arthritis. Few researchers referenced behavioural science

frameworks in developing these educational programmes.

Chodosh™conducted a meta-analysis of self-management programs for diabetes,
hypertension and osteoarthritis and concluded that these programs had a beneficial
effect for diabetes and hypertension, but not for osteoarthritis. The trials did not
provide evidence about the essential elements of self-management programs,
limiting the ability to design such programs. There was some evidence that the
beneficial effects reported might have been in part achieved by increased adherence

to prescribed medicines. The author also noted that publication bias was evident.
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Newman’' adopted a more discursive approach. This review of 63 studies
examining self-management interventions for asthma, diabetes and arthritis found
that the content and intensity of the programmes differed substantially even within
the three illnesses. The objectives of the interventions reflected the complexity of
the issues that they were attempting to tackle. For example: for diabetes and asthma,
there were clear strategies to achieve underlying control of the condition. However,
strategies to deal with symptoms of pain and the consequences of disability in

arthritis were more complex.

The Cochrane Collaboration, an independent international organisation that
> P &
produces and disseminates systematic reviews of healthcare interventions, has
published reviews of self-management of, chronic obstructive pulmonary disease
COPD)"”, asthma” and non-insulin treated type II diabetes.” Its findings are
, 8

summarised in Table 13.

Therapeutic | Selection criteria Number | Main conclusions

area of trials

Asthma Randomised controlled | 15 Self-adjustment of
trials (RCTs) of asthma medication using a written
self-management in action plan is as effective as
adults > 16 years adjustment by a doctor

Reducing the intensity of
self-management education
may reduce its effectiveness

COPD Controlled trials of 9 Insufficient evidence to
self-management determine whether self-
education in those with management of COPD is
COPD effective.

Type I DM | RCTs comparing self- | 6 Self-monitoring of blood

(non insulin | management of type Il glucose might be effective

dependent) DM with usual care at improving glycaemic
+/or self-monitoring of control. Methodological
urine glucose. quality of studies poor and

well-designed RCT is
needed

Table 13: Cochrane Reviews of self-management interventions in chronic disease
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From the published evidence, it is difficult to draw firm conclusions as to the
effectiveness and optimal content of programmes to support patient self-
management of long-term conditions. There is evidence of publication bias,
exaggerating the actual effect of these programmes, and methodological flaws.
There may be a small to moderate beneficial effect derived from programmes to
support patient self-management of asthma, diabetes and possibly hypertension, but
there is no evidence of benefit in such programmes for either osteoarthritis or

rheumatoid arthritis.

Therefore, patient self-management may be effective only for some long-term
conditions, and these may be where goals are clearly defined and
progress/attainment easily measured — i.e. blood glucose, systolic blood pressure.
OAT patient self-monitoring, where keeping the INR within a defined range, is in
keeping with these conditions. Conversely, the goals of arthritis are not so clearly

defined, nor is progress easy to measure.

The next section will consider the evolution of patient self-monitoring of oral

anticoagulation and the evidence supporting it.

3.6. Evidence for the safety of patient self-monitoring of oral
anticoagulation

3.6.1. Assessing the safety of patient self-monitoring of oral anticoagulation

For patient self-monitoring of OAT to be considered feasible, it must be at least as
safe as conventional care. Most studies have used the percentage of time in
therapeutic range or the number of INR readings in therapeutic range as the

primary endpoint. These are calculated as follows:

Time in therapentic range (I'RR): involves linear interpolation of the observed INR
values to extrapolate daily INR values, then defining the TTR as the number of
patient days spent in therapeutic range divided by the total number of patient days

in the follow-up period

Percentage of time in therapentic range: derived by dividing the number of INR values in

therapeutic range by the number of INR tests (x100)
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Of the two, time in therapeutic range is considered to be the outcome of choice.”
The percentage of INR tests in therapeutic range, although far more simple to
calculate, is more easily influenced by the frequency of monitoring, which might

itself be subject to bias.

3.6.2. The safety of patient self-testing (PST)

145;7();77

From the available limited data, PST is at least as safe as usual contro or

better 38;78-80

In the UK, the team at University College LLondon has been instrumental in
assessing the feasibility of PST in the UK. Their study showed that PST is a reliable
method of anticoagulation monitoring, in that good correlation between laboratory
values and those measured by the coagulometer was demonstrated.” Secondly, in
terms of INR control, weekly PST was equivalent to usual care. However, dosing in
the PST group was based on laboratory values and the median age of both study

groups was lower than the average of their clinic population.

3.6.3. The safety of patient self-management (PSM)

More data are available to support the safety of PSM. INR control has been shown

44;45;81 40;43;46;82;83 :
0 or better.™ "% In a handful of other studies,

to be as good as usual care
although INR control appeared to be better with PSM it was impossible to tell if

this was statistically significant, either because the trial report was only available as
an abstract™”® or no statistical analysis was applied.** Although eatlier studies used

the percentage of INRs in therapeutic range as the primary endpoint,"***™* later

45;83;85 -

studies, including those from the UK, *****!

used the preferred time in

therapeutic range.

The Birmingham group, led by Professor David Fitzmaurice, has identified the need
for robust data from the UK, and has led the way in this research in the UK. Their
last (2005) study demonstrated that PSM results in similar INR control to routine

49
care.
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The seminal studies assessing the safety of patient self-monitoring or oral

anticoagulation are summarised in Table 14.

Main author, | Numbers Duration | Description Significance
year and analysed of study
country PST | Control | (months)
[PSM
White 1989, 26 24 2 Comparison of The first published RCT
USA® home INR testing | to demonstrate that INR
with management | control achieved by self
by specialist testing was as good as
nurses in an clinic care
anticoagulant
clinic
Ansell, 1995, | 20 20 90 Retrospective The first published study
USA® cohort study of to demonstrate that
self-managing patients can safely self-
patients with manage their OAT .
matched control
subjects
monitored at an
anticoagulation
clinic.
Horskotte, 75 75 18 RCT comparing The first published RCT
1998, PSM with to demonstrate that PSM
Germany* management by a | produces INR control
home physician equal to conventional
care
Sawicki, 82 83 6 RCT comparing This study included a
1999, PSM with structured educational
Germany™ management by programme which has
family doctor subsequently been used
by other researchers.
Fitzmaurice, | 337 280 12 RCT comparing This study (SMART
2005, UK* PSM with study) is the largest

management by
family doctor or
hospital clinic.

published trial from the
UK demonstrating the
safety of PSM. The use
of broad inclusion criteria
demonstrated that PSM
could be done by ‘non-
selected’ patients

Table 14: Seminal studies assessing the safety of patient self-monitoring of oral

anticoagulation

3.6.4. Comparing oral anticoagulation patient self-testing with self-

management

In terms of INR control, there appear to be no advantages of patient self-

management over self- testing. However, direct comparisons are few and make it

difficult to draw firm conclusions.




Gadisseut” compared PSM with PST; no significant difference in INR control was

found between patients dosing themselves and those who are self-testing only.

Gardiner,” at University College London, has compared the safety of patient self-
management and self-testing. Both groups measured their INR once every two
weeks for 6 months; there were no significant difference between the time in

therapeutic range for PSM (70%) or PST (72%).

3.6.5. Clinical outcomes data

Although INR control is an indicator of anticoagulant safety, it is a surrogate
endpoint. Improved clinical outcomes are demonstrated by reductions in mortality
and in thromboembolic and bleeding episodes, and few trials have these as the
primary outcome measure.” This is because it is more difficult to demonstrate
clinical effectiveness in terms of hard clinical endpoints as large numbers of patients
and longer follow-up periods would be needed to power a study to demonstrate
differences in incidence. If these data were available, the evidence would be far

more robust.

However, meta-analyses have been conducted to determine if PSM and PST are
better than standard care in terms of these definitive endpoints. The three largest,

most recent ones will now be considered.

In 2006, a meta-analysis of 14 OAT patient self-monitoring trials (both PST and
PSM) was conducted by a team at Centre for Evidence Based Medicine at Oxford
and the Iberian Cochrane Centre in Barcelona.” Thromboembolic events were
halved in those self-monitoring, probably due to the increased frequency of INR
testing. However, there was not a compelling case for patient self-monitoring in
terms of mortality and bleeding. Although there was a 36% reduction in death from
all causes, this result was influenced by the single study that demonstrated a
significant reduction. There was a non-significant (13%) reduction in major
haemorrhage and although there was a significant reduction in minor haemorrhage,

the results varied considerably.
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When the patient self-testing trials were pooled, benefits in terms of clinical
outcomes were minimal. There was no significant reduction in major bleeds and
mortality and considerable variance in results in terms of minor haemorrhage.
Although still significant, there was less impact on thromboembolic events
compared with both patient self-management and self-testing trials.

This meta analysis was updated to form part of a Cochrane review in 2010.”"
Although four additional controlled trials were identified, the outcomes were the

same.

More recently (2011), the U.S. Department of Veterans Affairs (VA) Evidence-
based Synthesis Program, in conjunction with the VA's Office of Quality and
Performance, commissioned a review to determine whether OAT patient self-
monitoring was more effective and safer than usual care.” 22 trials were identified,
four more than the Cochrane Review a year previous. Thromboembolic events were
reduced by 42% in patients randomly assigned to PST or PSM. Although there was
a significant 26% lower risk for death, this evidence was considered low strength
because of inconsistency among studies. There was a non-significant reduction in

major bleeding events.

This VA analysis included the largest PST study to date, THINRS, published in
2010.” THINRS randomly assigned 2,922 people receiving warfarin therapy for
either mechanical heart valves or atrial fibrillation to PST or to receive care at a
high-quality anticoagulation clinic. They were then followed up for an average of 3
years, giving the study sufficient power to yield hard endpoints in terms of strokes,
bleeding and deaths Although PST produced a small but significant improvement in
INR control, the self-testing group reported more minor bleeding events and there
was no significant difference in the time to the first major bleeding or

thromboembolic event between the two groups (the primary endpoint).

In summary, patient self-monitoring results in fewer thromboembolic events than
usual care, without causing bleeding. Although meta-analyses have demonstrated
that patient self-monitoring reduces mortality, there is inconsistency amongst the

studies reviewed. These benefits appear to be largely confined to patient self-

67



management. There is no evidence that patient self-testing has a positive effect on
clinical events, reflected in outcome of these meta-analyses and THINRS study.
David Matchar, the THINRS co-leader, remarked that any extra benefit of PST was

“modest at best”.”

3.6.6. Confounding factors

It is important to note that there are potential confounding factors that limit the

generalisability of these trial results to a UK clinic population.

It is not entirely clear if the potential benefits of PST / PSM stem solely from the
act of self-monitoring, or are modified by other factors. These factors include the
education and training given to patients undertaking self-monitoring, increased
frequency of testing, positive effects on compliance and greater patient

empower ment.

Additionally, a randomised controlled trial (RCT) is the gold standard in terms of
robustness of clinical evidence. Although it is not possible to totally blind the results
of trials of OAT patient self-monitoring, it would be possible to blind the
investigators to the results. As only one group of researchers has partially blinded

their trial,” it is impossible to say that bias has been properly eliminated.

In the vast majority of self-monitoring trials, education and training have been given
to patients randomised to the self-monitoring group to equip them with the
necessary skills and knowledge to take responsibility for their own anticoagulation
therapy. Generally, no such education has been provided for the control group,
placing them at an immediate potential disadvantage.

Although there have been a few attempts to account for the effects of these
educational programmes, no firm conclusions can be drawn from the results. Dutch
researchers randomised 341 patients to four groups: weekly PST (trained patients);
weekly PSM (trained patients); usual care (trained patients); usual care (untrained
patients).” There were no significant differences in the time in therapeutic range
between the four groups; education alone was at least as good as education plus

self-monitoring.
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Similarly, Khan® compared the effects of providing anticoagulation education,
education plus weekly PST and usual care over a six-month period. Although
education alone increased the percentage time in range from 61% to 70%
(compared with the previous six-month’s results), this result barely reached
statistical significance (p=0.05) and greater benefits were derived from education

plus PST (% time in range increased from 57% to 71%, p<0.001).

Although there is small body of published evidence examining the safety of
anticoagulation patient self-monitoring, most of these studies originate from outside
the UK, where the routine care that self-monitoring is being compared against may
not be as good as that usually achieved in the UK. Therefore, generalisability and

interpretation of this evidence in a British context is difficult.
Finally, as with trials evaluating self-management of long-term conditions, there is

some suggestion of publication bias, which may lead to an overestimation of the

benefits of patient self-monitoring

3.7. Patient benefits of self-monitoring of oral anticoagulation

From the limited body of evidence it appears then that patient self-monitoring is at
least as safe as routine care, resulting in fewer thromboembolic events without
causing bleeding, and may reduce mortality. However, the evidence is not
compelling and raises the question that if there is no clear advantage in terms of
clinical endpoints, are there other patient benefits that could augment the case for

self-monitoring of OAT?

Four published studies, including one from the UK, have explored patient views of

self-management of OAT: the results are mixed.
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Sawicki® developed a 40-point structured questionnaire, with the assistance of a
national self-help group, to assess the effect of an anticoagulation education
program, which included self-management of OAT, on treatment-related quality of
life. This questionnaire was used also in two subsequent studies to assess the impact
of patient self-management and patient self-testing."** The questionnaire included 5
treatment-related topics; general treatment satisfaction, self-efficacy, strained social

network, daily hassles and distress.

All three of these OAT patient self-management studies reported benefits in terms
of reduction in “daily hassles”. Daily hassles reflected minor, stressful events that

were thought to add to the burden of having to cope with a long-term condition.

Improvements in distress and self-efficacy were also reported. The theory of self-
efficacy proposes that people avoid activities that they perceive as more than they
can manage.” Self-efficacy is important in self-management behaviour then, in both

initiating and maintaining this behaviour.

Only one of the studies reported a reduction in the strain on the patient’s social

network.

Gadisseur” examined the effects of both patient self-testing and self-management
on quality of life. Patient self-testing conferred significant benefits in terms of self-
efficacy. However, there was a trend towards an increased distress score, which may

have been caused by an increase in patient awareness.

However, the reliability and validity of the questionnaire used in all three of these
studies has been questioned, especially with respect to its low Cronbach alpha

values. Also, patient numbers were small.

The sole published UK study examining this area is of limited value.” It merely
reported the five main themes arising from patient interviews: knowledge &
management of condition & self-empowerment; increased anxiety & obsession with
health; self-efficacy; relationship with health professionals; societal and economic

cost.
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3.8. Healthcare professionals’ perspectives on OAT patient self-
monitoring

From the patient perspective, self-monitoring appears at least as good as
conventional management and may confer benefits such as a reduction in “daily
hassles” and increased self-efficacy. However, for an OAT patient self-monitoring
service to be successful, the support of the other key stakeholders — clinical staff,

healthcare managers and commissioners - is essential.

No studies were found describing the views of healthcare managers or

commissioners on self-monitoring of OAT.

One published study of the views of healthcare professionals on patient self-
monitoring of oral anticoagulation was located. Wittkowsky” surveyed American
anticoagulation practitioners to identify the main barriers to self-monitoring. The
main barriers were financial ones, relating both to the cost of the machine and
consumables. However, these conclusions should be considered with caution. The
results are not representative, even from a US perspective, as the study did not
address the use of self-testing by patients whose anticoagulation is not monitored by
anticoagulation clinics, which is more often the case. Additionally, the UK patient

will not usually pay for INR testing strips as they are available on prescription.

Although not supported by evidence, these authors did offer some thoughts on why

PSM has been so successful in Germany, which are summarised below:

» Sufficient reimbursement for coagulometers & testing strips

» Physician ‘champions” who have promoted self-management nationally
» Healthcare system provides resources for extensive patient training

» Marketing by coagulometer manufacturers

Whilst the published literature exploring the views of healthcare staff on self-
management of long-term conditions is minimal, it may give an additional

perspective on OAT patient self-monitoring. This evidence is now described.
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3.9. Healthcare professionals’ views of patient self-management
of long-term conditions

One of the key challenges of self-management is changing the mindset of healthcare
professionals. Traditionally, healthcare professionals are trained to treat acute illness
and, to a much lesser extent, to manage long term conditions strategically — but still

directing that management. A self-management model of care represents a new way
of working with patients. Self-management requires changes in the traditional

relationships and roles that health professionals assume with their patients.

Clinicians may be reluctant to relinquish control of management. Jones™ reported
that asthma nurses and GPs were not enthusiastic about asthma self-management
plans. Both professional groups questioned their relevance and usefulness. Nurses
felt that they were in the best position to provide the necessary education and
monitoring that these patients needed. The group of GPs involved in the study
agreed that these patients needed continuing education and dialogue and doubted

patients’ ability to self-manage.

Public Attitudes to Self Care,” a 2005 survey commissioned by the Department of
Health, found that engagement from healthcare professionals was essential.”” Over
half (55%) of patients surveyed said that they had not often received encouragement
to self-care and a third said that they had never been encouraged to do so. A fifth of
those questioned in this survey said that more advice and guidance from healthcare
professionals would enable them to self-care better, and 13% said that more

encouragement was important.

This supports the findings of a report compiled by the Kings Fund; support from
healthcare professionals was found to be one of the key influences on compliance

with self-management advice.”

3.9.1. Views on patient self-management from healthcare professional
bodies

Some of the main professional bodies have issued position statements on patient

self-management.
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General Medical Council

The update to the General Medical Council's 'Good Medical Practice' says that
doctors should 'enconrage patients and the public to take an interest in their health and to take
action to improve and maintain it. This may include advising patients on the effects of their life
choices on their health and well-being and the possible outcomes of their treatments'.” It
continues to ask that doctors support 'patients in caring for themselves to improve
and maintain their health' and encourage patients who have knowledge about their condition

to use this when mafking decisions about their care.'

British Medical Association

The Patient Liaison Group and General Practitioners Committee of the British
Medical Association (BMA) published a policy document for self-management of
long-term conditions in 2007.” This document describes the BMA’s aspiration to
see self-care through self-management education become central to the patient
involvement agenda. The BMA has also developed a web resource for GPs with

information on the types of self-management education programmes available.'"

Royal College of General Practitioners

Self-care is a strategic element in the Royal College of General Practitioners’ 2007
report “The Future Direction of General Practice. A roadmap’.'""

“Patients should be increasingly involved in planning health services, self-care, demand

management, quality assessment, and in self-management and group education”

Royal Pharmaceutical Society of Great Britain (RPSGB)

The Royal Pharmaceutical Society of Great Britain has been pro-active in its
recommendations to support self-care. In March 2000, it launched a strategy
document aiming to maximise the potential of pharmacy in self-care.'”” One of its
key messages was to highlight the opportunities that exist for pharmacists to
improve the care of long-term conditions, including delivery of high quality
information, allowing more medicines to be purchased without a prescription (more

“POM-to-P” switches) to enable self-treatment and offering point-of-care testing.
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Royal College of Nursing
As of September 2011, a policy or position statement relating to self-management

of long-term conditions was not available from the Royal College of Nursing.

In summary, the support of healthcare professionals in enabling patient self-
management is essential and this move away from the more traditional, paternalistic
model of care is broadly embraced by most of the professional bodies. However,
there may be a reluctance to relinquish control, which may be a barrier to overcome
in establishing an OAT patient self-monitoring service. There may also be
reluctance amongst patients to embrace patient self-monitoring, and the next

section considers the potential patient-centred barriers.

3.10. Patient-centred barriers to self-management

There is little point in setting up an OAT self-monitoring service if patients are not
willing to participate. Therefore, it is essential to establish the barriers that need to

be overcome before introducing such a service.

3.10.1. Patient-centred barriers of patient self-monitoring of oral
anticoagulation

Bungard'”conducted a telephone survey of Canadian patients to assess their
preferred method of OAT management. Only 24% of the 50 respondents chose
PST or PSM (12% for each method) as their first choice of management. This
survey was published only as a letter, which provides only limited detail on why the
potential uptake of self-monitoring was so low. (This study was published after the

empirical work with patients in this research was conducted)

Recruitment and attrition rates cited in published trials of patient self-monitoring
programmes also provide some indication of the proportion of patients who would
be willing and able to undertake self-testing. These data have been analysed in three

systematic reviews and are summarised in Table 15.
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Systematic review

Number

Averages from pooled trial data

of trials
included
in analysis

Connock (2007) %

All data 12 33% of eligible patients agreed to participate
80% of those randomised to self-monitoring
were successfully trained and able to self-
monitor
87% of these continued to end of trial

UK specific data 2 24% eligible patients agreed to participate
70% of those randomised to self-monitoring
were successfully trained and able to self-
monitor
80% of these continued to end of trial

(14% of total)

Heneghan (2006)% | 8 62 % could or would not participate
78 % of those enrolled continued to end of
trial

Garcia-Alamino 14 68 % could or would not participate

(2010)*

75 % of those enrolled continued to end of
trial

Table 15: Average recruitment and attrition rates from pooled published trials of
patient self-monitoring of oral anticoagulation

Analysis of UK-specific data suggests that an average 14% of those on oral

anticoagulation would be willing and able to self-monitor their oral anticoagulation.

An audit conducted at University College London suggests that, outside of trial

conditions, 44% of eligible patients would choose to self-monitor from the start of

treatment, with 86% of these patients successfully completing training (38% of the

86

eligible patients).
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The reasons for dropouts in OAT patient self-monitoring trials may give an
indication of potential barriers to successfully implementing and sustaining a self-
monitoring service. In common with published studies on self-management of long-
term conditions, the study authors have not always stated the underlying reasons for
attrition. However, the authors of the reviews cited in Table 15, and a retrospective

analysis of attrition rates in OAT patient self-monitoring trials by Carl Heneghan’s

104

team at Oxford, " have attempted to understand the reasons behind drop-outs in

these studies. These include the following:

Problems with monitoring device

Physical limitations

Problems attending training

Failing training

Stopping OAT

A preference for other method of monitoring
Loss of confidence in self-monitoring
Adverse events

Moving out of the area

Poor compliance

VVVVVVYVVVYY

3.10.2. Patient-centred barriers of patient self-management of long-term
conditions

Few studies have explored the potential barriers to patients self-managing long-term
conditions.'”""” Emotional factors — for example, depression, anxiety and stress -
can pose difficulties, as can physical factors such as fatigue and pain, both in terms
of active involvement and in limiting the mobility needed to access self-management
education programmes. Lack of family support, financial concerns, time constraints
and lack of information or knowledge emerged as common problems. A barrier
cited by patients in all studies was poor communication with physicians or

physicians’ poor attitudes to self-management.
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To help assess the impact of recent initiatives and to inform care policy, the
Department of Health commissioned MORI to survey the English public on their

attitudes and behaviours on the following aspects of self care:

1. Leading a healthy lifestyle (including diet, exercise and lifestyle choices)
. Self care of minor ailments
iii.  Self care of long-term conditions
iv.  Self care of acute illness after discharge from hospital

Over 3000 people were surveyed in two stages between August 2004 and January
2005, and the results published in the document Public Attitudes to Self Care - Baseline
Survey’, previously discussed in 3.9. Among other topics, the survey explored overall
attitudes to self-care, barriers and facilitators to self-care and knowledge &

information.”

The results were promising in that 82% of those surveyed who had a long-term
condition claimed that they played an active role in caring for their condition.
However, levels of self-care activity were not consistent across all demographic
groups; younger people, those aged above 85 years, less affluent deprived groups
and those from ethnic minorities were less active. 87% of those with a long-term
condition stated that they were interested or very interested in taking a greater role

in their management.

In summary, there may be potential significant patient-centred barriers to the
introduction of patient self-monitoring of OAT, as evidenced by the low
recruitment and high attrition rates in published clinical trials. However, these
barriers have not been systematically studied. The long-term conditions literature
suggests that emotional factors, co-morbidity and a lack of support from their

clinician can be barriers to self-management.
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In addition to overcoming these potential barriers, there may be clinical, financial
and service challenges to be overcome when introducing a patient self-monitoring
service. Earlier in this chapter, the generation of concept areas based on the author’s
experience of developing innovative anticoagulation monitoring services was

described (Table 12). These concept areas were as follows:

1. Patient selection

ii.  Patient education
iii.  Clinical staff education
iv.  Financial implication
V.  Accountability

These may also mirror the challenges facing key stakeholders in establishing an

OAT patient self-monitoring service, and will now be discussed.

3.11. Patient Selection

Not everybody will be willing, or able, to monitor their oral anticoagulation. There
are no clearly defined selection criteria for OAT patient self-monitoring and no
reliable way to predict who will be suitable for PST or PSM. Most of the published
trials used highly selected groups of patients; the inclusion and exclusion criteria for

these studies are summarised in Table 16.

78



Study

| Inclusion criteria

| Exclusion criteria

Self-testing

White, 1989, USA®

Ability to use a coagulometer

Home telephone

<150 miles from hospital

Long-term treatment plan (> 8 weeks)

Previous treatment with warfarin
Non-compliance

Alcoholism

Memory impairment

Beyth, 2000, USA™

Inpatients aged > 65 years
Treatment plan of > 10 days

Treatment with warfarin in previous 6
months
Did not speak English

Gardiner, 2004, UK™

Treated with warfarin for >8/12
Record of good compliance

None stated

Self-management

Sawicki, Germany, 1999*

Long-term treatment
Willing to participate

None stated

Cromheecke, Holland, 2000*

Long-term treatment
Taken warfarin for >6/12

None stated

Sidhu, UK, 2001

Mechanical heart valve
Lifelong treatment

> 85 years
Visual difficulties

Fitzmaurice, UK, 2002

Long-term treatment

Treated with warfarin for >6/12

Sufficient vision

Manual dexterity

Good control within last 12/12 (60% within 0.5
units of target)

Compliant with treatment

Physically well

Not anxious

Sufficient cognitive ability

None stated

Gadisseur, Holland, 2003®

Long-term treatment
Taken warfarin for >3/12

Antiphospholipid syndrome
Life-threatening illness

Life expectancy < 1 year

Diminished understanding

Physical limitations (e.g. dementia, tremors)

Sunderji, 2004, Canada®™

Taken warfarin for >1/12
Clinicians then selected patients for inclusion based
on an assessment of their competency, compliance

Mental incompetence
Language barrier
Hypercoaguble disorder

and willingness Unable to
attend training
Voller, Germany, 2004 Long-term treatment Not stated

Capable of reading & writing German

Fitzmaurice, UK, 2005%

Long-term treatment
Taken warfarin for >6/12

None stated

Koertke,Germany, 2005 **2

Willingness to perform PSM

Chronic alcoholism

Menendez-Jandula, Spain,
2005

Long-term treatment
Taken warfarin for >3/12
Ambulatory

Severe mental or physical illness without
caregiver
Unable to understand Spanish

Table 16: Inclusion and exclusion criteria used in key studies of patient self-
monitoring of oral anticoagulation

UK consensus guidelines, issued by the British Society for Haematology, state that

the individual should be on long-term treatment (because it can take up to three

months for the patient to become used to managing their treatment), and that

previous INR stability is not a prerequisite to home testing as previously unstable

patients may benefit from increased frequency of testing and greater autonomy.”
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International consensus guidelines, compiled by representatives from the USA, UK,
Germany and Denmark, recommend that patient self-management should be
considered as an option for those on long-term anticoagulation, irrespective of
educational background and social status. However, the patient (or carer) must be
able to understand the concept of OAT and its potential risks.” In Germany, the
patient is deemed suitable for PSM if they have sufficient manual skills and eyesight,
an indication for long-term anticoagulation and are willing and motivated to accept

responsibility for self-management.'"

The UK guideline considers previous non-adherence as a contraindication for
patient self-testing or self-management. However, a history of non-adherence either
in terms in attendance at the anticoagulant clinic or taking warfarin, is an area of
contention. Medication adherence is a complex construct, a full consideration of
which is outside the scope of this literature review. Non-adherence can be
considered as the extent to which a patient’s behaviour differs from that expected
by the prescriber.'* In broad terms, non-adherence can be viewed as two types:
intentional and non-intentional. Unintentional non-adherence is usually associated
with financial, physical or cognitive barriers to using medication. For example; the
patient wants to follow the treatment plan but is prevented from doing so because
they cannot afford the prescription charges or cannot open the medication
packaging or cannot understand the instructions. As the name suggests, intentional
non-adherence results from the patient actively deciding not to take the medicine as

recommended.

However, although not yet explored, it is possible that poor adherence with OAT or

clinic attendance may be improved with self-management.

Through a review of the literature and patient interviews, researchers from the
King’s Fund have identified factors that determine the likelihood that a patient with

a long-term condition will self—rnanage.(’5 These findings are summarised in Table

17.
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Factor Comments

Length of time since diagnosis | Involvement in self-management is likely to
fluctuate over time. It may increase but,
equally, may also decrease.

Stage of life when diagnosed For example, being a parent + / - in full-time
employment will influence the time
commitment to, and importance placed on,
self-management

Severity of disease Increasing severity of disease decreases
confidence to self-manage

Age Participants are more likely to be younger

Support services Support from parents, healthcare

professionals and peers may influence
compliance with self-management advice.
Healthcare services need to be flexible
enough to support self-management

Gender Women are more likely to participate in self-
management.

Social class Participants are more likely to be middle-
class

Level of education Participants are more likely to be better

educated. Lack of basic literacy skills, or for
those whom English is not their first
language, may be less likely to self-manage
well

Table 17: Factors affecting people’s ability to self-manage identified from a
literature review conducted by the King’s Fund.

From this research, a young, female, middle class, well-educated patient is most
likely to be motivated to manage her disease. This does not describe most of the
patients attending the Whittington Anticoagulation & Stroke Prevention Service.
Although the local population are relatively young compared to the rest of England,
with more residents in the 20-44 year age group, patients attending the anticoagulant
are, on average, considerably older than this. The local population is very mixed,
both in terms of socio-economic status and ethnic origins. Within both Islington &

Haringey there is considerable social and economic deprivation.'"’

81




3.12. Patient Education and Training

Once it has been decided that a patient is suitable for self-monitoring of OAT, they

will have to be educated how to do so safely.

Deciding on the content of an educational programme for those wishing to self-
monitor their oral anticoagulation will be challenging. There is no standardisation of
training, no nationally endorsed programme for patients in the UK and the
educational needs of anticoagulated patients, including those willing to undertake

self-monitoring of OAT, are not known.

The next section will review the published work on educating those who are self-

monitoring their oral anticoagulation.

3.12.1. Educating patients who are self-monitoring oral anticoagulation

Most of the work in educating patients self-monitoring their oral anticoagulation

emerged from Germany in the late 1990’s.

The first account of a training programme for patients undertaking self-
management of OAT emerged from Angelika Bernardo’s 1996 account of her 10-
year experience in training patients in self-management of OAT.* Nurses and
physicians delivered an educational programme comprising three one-hour sessions

to familiarise patients with the coagulometer and five hours of theory.

Stefan Morsdorf, another German physician, developed a training programme for
patient self-management that gained only very limited popularity.” It was a very
intensive course and, consequently, costly to deliver. A physician and “other
qualified personnel” delivered a programme usually comprising four 1.5-hour theory
sessions and between two and six 1.5-hour practical sessions using multimedia,
video and flipcharts. Older participants needed significantly more theoretical

sessions. Trainees undertook an examination, which is not described.
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In the late 1990s, Peter Sawicki & colleagues developed their seminal program,
which has achieved far greater popularity.”’ This programme takes the form of
didactic teaching supplemented with practical dosing exercises, and a nurse and
physician deliver it to groups of between three and six patients over three weekly

sessions of 60 to 90 minutes.

The content of the programme is well-described and it has been adapted and used
by many researchers,"**""" including the Birmingham group in the UK group who
have adopted a “train the trainer” approach where trained healthcare professionals
train patients.”""'*""” However, it is not clear how the Sawicki program was

developed, and there was no attention paid to behavioural interventions to improve

patients’ motivation and confidence.

The training programmes described in the literature share common elements. These

are described below:

» Delivered to small groups of usually between 3 and 6 patients. This is
distinct from traditional anticoagulant training which is delivered on a one-
to-one basis.

» Where stated, delivered by a physician and / or nurse

» Involve more than one session of varying duration (1 — 3 hours)

» Theoretical content of course broadly similar

Although the content of the PSM education programmes are well described, none

of them have formally established patient education needs.

It is unclear if a lower intensity of training is required for self-testing, compared with
self-management. There is a very small body of literature describing educational
programmes for patient self-testing of OAT. Where patients were provided with

education, this is not described in any detail "

and other researchers provided
instruction on how to use the coagulometer only.""*'*" A group of Italian researchers
demonstrated that patient self-testing could produce acceptable INR control in the
absence of specific education.””’ However, this group of patients were highly

selected in that they had to pass the Hodkinson Abbreviated Mental Test (AMT) —a

measure of concentration and memory levels — to be included in the study.
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UK consensus guidelines for PSM / PST of oral anticoagulation acknowledge that

standardisation of training is a “pressing requirement.”®

However, providing educational suppott is, in itself, not enough; assurance that
> P g p > > g
patients can self-monitor safely is also necessary. A few of the programmes used a
form of examination, including a simple examination of ten questions with one or
two-word answers'® and a multiple-choice performance test at six-months.'” Of
particular interest, is the study by Voller, as this included an assessment of
knowledge, using a questionnaire, before, during and after the trainin.

26, gaq > > g )
programme.]11 The percentage of correctly answered questions was twice as high
directly after the end of training and remained at least 90% of this level 6 weeks

after completing training.

Retention of knowledge was further assessed by Voller two years later.'” Using a
questionnaire to assess a training programme developed for users of the ProTime
coagulometer, in addition to statistically significant improvements in knowledge
immediately post-training, they determined that knowledge was retained at six

months.

3.12.2. Self-management education and long-term conditions

Despite a growing body of literature, the optimal content of a patient educational
programme to support self-management is still unclear, largely due to
methodological issues associated with the published trials. The content of
interventions has not been described in sufficient detail to allow a thorough
understanding, small sample sizes and short follow-up periods have been used and
there is very little information regarding the stage of disease at which the

intervention should be implemented.
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Behaviourally oriented programmes to support self-management produce better
results than more didactic programs, particularly in diabetes.” In addition to disease
specific information and technical skills — in the case of anticoagulation patient self-
monitoring, how to measure blood INR - patients also need other skills to enable
them to self-manage. Problem-solving skills are essential; the patient needs to be
able to both identify & solve problems related to their condition. Additionally they

need to develop self-efficacy and build effective partnerships with clinicians.

3.13. Education and Training for Staff

The patient is not the only individual who may need education and support.
Information and knowledge, and support from healthcare professionals are likely to
be key factors in increasing uptake of patient self-management.'* Healthcare
professionals will require the skills to enable patient empowerment and facilitate
effective self-management. Most professionals are skilled at managing patients’
acute conditions, with treatment provided by clinicians and little contribution
expected from the patient. However, they may not possess the communication skills

that could improve patients’ self-management. '*

There is currently very little evidence on how to educate healthcare professionals on
how to support patients who wish to self-manage. Healthcare professionals may
need training in skills such as group facilitation, goal setting, problem solving and
cognitive behavioural techniques. Encouragingly, the new GP curriculum focuses

on self-care.™

3.14. Financial implications of patient self-monitoring of oral

anticoagulant therapy

At this time (2011) of limited resources for healthcare, careful attention has to be
paid to the cost of any new service development. Cost data are complex and there
are no established standards for assessing the economics of point-of-care testing.'”
Test strips cost in the region of £2.50 to £2.70 per test and can be prescribed on the
NHS. In 2010, the NHS in England spent over £2 million on INR testing strips

prescribed on GP prescriptions.'”’
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The need for the patient to purchase the coagulometer adds further complexity, and
it is unclear how willing, or able, UK patients are to buy a coagulometer.

Two UK analyses, described below, have assessed the financial implications of
patient self-monitoring of OAT. There is also cost associated with training and
assessing patients, and this was included in both analyses. Neither analyses support

the cost-effectiveness of patient self-monitoring.

A cost-utility analysis was conducted alongside the SMART trial, the largest UK
PSM trial."”® Costs were estimated not only from a National Health Service
perspective, but also from also from a wider societal perspective, accounting for
costs borne by a random sub-sample of patients. This analysis not only factored in
patients’ time associated with clinic visits, but also considered activities that the

patient had to forego to attend clinic appointments.

Costs of each model of care were estimated in two ways: the costs over 12 months
to the NHS and the patient; and by a cost-effectiveness analysis using the outcome
data generated by the SMART trial and results from quality of life questionnaires

sent to study participants.

In terms of annual costs, patient self-management was more expensive than routine
care, costing the NHS (417 per patient per year, compared with £122 for routine
care. However, the mean costs to the patient were more in the control arm (£57)

than in the PSM arm (£46).

Cost effectiveness was measured by the cost of monitoring per quality of life
adjusted year — £ per QALY. The quality of life adjusted year is an internationally
recognised method to measure the clinical effectiveness.'” The QALY method uses
health outcomes, including side effects, and quality of life measures to calculate how
many extra months or years of life of a reasonable quality a person might gain as a
result of treatment. The cost-effectiveness of a treatment is then assessed by
considering how much the treatment costs per QALY. This is the cost of using the
treatment to provide a year of the best quality of life available and is expressed as /£
per QALY". The National Institute for Health and Clinical Excellence (NICE) is the

body that makes recommendations to the NHS on medicines, treatments and
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procedures, and it uses QALY's to measure the cost-effectiveness of these
interventions. It considers interventions that cost more than £20,000-30,000 per

QALY not to be cost effective.

Using this cost-effectiveness criterion applied by NICE, PSM did not fare well. Ata
cost-effectiveness threshold of £20,000 per QALY, PSM had a probability of only
30% of being cost-effective, and 46% at £30,000 per QALY.

In 2007, the NHS Health Technology Assessment (HT'A) Programme
commissioned the West Midlands HT'A Collaboration to examine the cost-
effectiveness of patient self-monitoring of anticoagulation treatment.”® They
estimated that wide adoption of PSM of OAT (one quarter of eligible patients,
estimated at 0.6% of general population) would cost the NHS an additional /8 —
14.3 million per year. It is important to note that the cost of the machine was
included in the costs to the NHS. By excluding this cost, the costs to the NHS are
reduced considerably (by £4.6 — 6.8 million).

Aside from the cost of machines and testing strips, and that of training and
assessing patients, the lack of adequate reimbursement may represent a barrier to
potential uptake in the UK. Hospitals are paid for each outpatient clinic
appointment, instead of receiving an ez bloc payment as has been the case in the past.
Therefore, the movement of patients away from the traditional outpatient setting
could represent a substantial loss of revenue for the acute hospital Trust. It is quite
feasible that whilst commissioners may embrace an OAT self-monitoring model,

hospital managers may be opposed to patient self-testing.
There have also been published cost-effectiveness analyses from USA, Germany

and Canada.” " However, these are not transferable to the UK due to differences

in the healthcare systems and estimation of costs.
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In broader terms, although trials are ongoing, the current evidence base does not
support the cost effectiveness of self-management of long-term conditions.'”
Consequently, as commissioners may not wish to fund a service with unproven
cost-benefits, this may represent a barrier to the uptake of OAT patient self-
monitoring. Part of this research will seek the views of commissioners to establish if

this is the case.

3.15. Accountability in patient self-monitoring of oral

anticoagulant therapy

Accountability sits at the heart of clinical governance, the framework for
maintaining and improving the quality of healthcare in the NHS."* Accountability is
a complex construct, and a comprehensive consideration of it is outside the scope
of this literature review. However, in a broad context, accountability refers to

. . . . e - . 135
individuals’ responsibilities for a set of actions.

Traditionally, in paternalistic care models, accountability has focused on the
clinician’s competence and ethical and legal conduct. But the emergence of shared
decision-making, with the patient playing an active role in their treatment decisions,
challenges the clinician’s ability to be wholly accountable for the care provided. UK
law, predicated on the assumption that the clinician solely has the training and skills
to make treatment choices, does not reflect this shifting relationship, and has been

: 136
static for many years.

Thus, it is not clear where accountability for patients self-monitoring their OAT
rests. From a legal liability perspective there are two key questions. Firstly, if
something goes wrong is there a basis for legal action against the clinician?
Secondly, by discharging more responsibility to the patient, has he / she taken on
new risks of liability for the mistakes made by the patient? This is important to

consider for the following reasons:
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» As discussed above, the patient is taking over historically medical functions

» Patient self-monitoring of OAT is a new, innovative service. It represents a
change from previous practice and medical advances are often imperfect
when first applied.”

» Patient self-monitoring is an emerging method of monitoring OAT. As
discussed earlier, its benefits remain to be conclusively proven.

As of October 2011, there had been no test cases associated with patient self-
monitoring of OAT (similarly, there have been no cases associated with self-

monitoring of blood glucose).

Accountability can also be considered in ethical terms. Empowering patients to self-
monitor should not be viewed as a ‘responsibility dump’, and patients need support
to preserve and develop their autonomy."”’ For this model of care to be ethical it
should improve benefits, decrease harm and be equitable. Whilst patient self-
monitoring is at least as safe as routine care and may reduce mortality and
thromboembolic events without an increase in major bleeding, the evidence is not
compelling. Although published trials do not suggest that patient self-monitoring of
OAT causes excess harm, again, the evidence base is relatively small. Also, harm is
not confined to mortality and bleeding events. Educational preparation is necessary
for OAT patient self-monitoring, and there is a risk that this could invoke fear,

depression, confusion and loss of confidence.

In terms of equity, patient access to self-management programmes for long-term
conditions appears skewed in favour of higher socioeconomic groups.” There is,

therefore, the risk of widening the gap between the ‘haves’ and the ‘have-nots’.

In summary, there is a lack of clarity as to where accountability sits with OAT
patient self-monitoring, both in clinical and liability terms. Healthcare professionals’
views are required to establish if this is barrier to uptake of this model of care. In
ethical terms, establishing an OAT patient self-monitoring service may present
challenges. Patient participation in this model of care is predicated on their ability to
purchase a coagulometer, which may exclude some of less affluent members of the

clinic population.
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3.16. Successful approaches to OAT patient self-monitoring

It is difficult to tease out the successful approaches to establishing and delivering an
OAT patient self-monitoring service. In the last chapter, the position of self-
monitoring in two countries that have achieved a greater uptake — Germany and
USA — was contrasted with the UK. There are factors in these countries that may

have facilitated this model of care, and these are listed below:

1. Initiation of self-monitoring early in treatment
i.  Nationally approved training scheme for both patients and healthcare
professionals
iii.  Reimbursement to patient for coagulometers and consumables
iv.  Reimbursement to healthcare professionals for training and monitoring
v.  Strong advocacy

However, it is not known if these factors are transferable to the UK.

3.17. The information gap

In this chapter, the evidence supporting patient self-monitoring of OAT has been
critically appraised, and any literature highlighting benefits, barriers, and challenges

has been identified.
One of the aims of this literature review was to identify gaps in knowledge and

understanding. What has been learnt and, more importantly, what is still to be

understood is summarised in Table 18.
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Topic area

What is known

What is not known

Benefits of OAT patient
self-monitoring

In terms of INR control, OAT patient
self-monitoring is at least as safe as
standard management. It results in
fewer deaths and thromboembolic
events without causing any more
bleeding

It may increase patient self-efficacy and
reduce “daily hassles”

Does OAT patient self-monitoring
increase patient empowerment, increase
satisfaction or reduce reliance on
healthcare services.

The benefits of OAT patient self-
monitoring to healthcare staff and
healthcare system.

Can lessons be learnt
from patient self-
management of long-
term conditions?

Evidence from self-management of long-term conditions is equivocal. It may be
more effective where the goals of treatment are clearly defined (e.g. blood glucose)

Barriers to OAT patient
self-monitoring

Published trials of PSM / PST of OAT
have low recruitment and high attrition
rates. Pooled trial data found that 68%
of those eligible could or would not
take part.

The reasons behind these rates have not
been systematically documented.

There are no prospective data to indicate
the UK uptake of OAT patient self-
monitoring outside of trial conditions

Can lessons be learnt
from patient self-
management of long-
term conditions?

Barriers to self-management of long-term conditions include emotional factors,
physical limitations, lack of support from family and clinicians, financial concerns

and a lack of time and knowledge.

There may be reluctance amongst clinicians to relinquish control. Clinicians’ poor

attitude is a barrier to self-management.

Successful approaches
to OAT patient self-
monitoring

Successful approaches to patient self-
monitoring of OAT are not known

Can lessons be learnt
from patient self-
management of long-
term conditions?

The support of healthcare staff is key to success in self-management of long-term

conditions

Challenges of OAT
patient self-monitoring

OAT patient self-monitoring is unlikely
to be cost effective

It is unclear how many patients would be
prepared to buy a coagulometer

There are no clearly defined patient
selection criteria

There is no standardised educational
programme for those wishing to self-
monitor OAT

There is no evidence on how to educate
healthcare professionals on how to
support self-monitoring patients

It is unclear where accountability lies if
something goes wrong

Can lessons be learnt
from patient self-
management of long-
term conditions?

A young, female, middle class, well-educated patient is most likely to be motivated

to manage her disease

Table 18: OAT patient self-monitoring — gaps in knowledge and understanding
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3.18. The research problem

It is estimated that just under a million people in the UK take oral anticoagulation
therapy.” The vast majority of patients are monitored through dedicated
anticoagulant clinics, in primary or secondary care. With the development of
coagulometers from the late 1980’s, there has been growing interest in patients self-
monitoring their INR. OAT patient self-monitoring appears to be a promising,
innovative way of using available technology to reshape service delivery in the UK.
It is in keeping with changing patient expectations; it has the potential to increase
capacity; it is in line with Governmental policy; the technology is robust and there is
published evidence to support its safety. Whilst there have been small pockets of
interest in the UK, (the Birmingham primary care service, North Middlesex
Hospital, and Barts and The London for example), there has not been widespread

adoption of this form of service delivery.

My view is that we are unlikely to see widespread adoption of OAT patient self-
monitoring until service providers have a clear understanding of the requirements of
such a service. With clear requirements from the key stakeholders, providers would
be in better position to design a service that would ensure that self-testing would

gain the endorsement of patients, clinicians and managers.

In the absence of support from key stakeholders — patients, clinicians and healthcare
managers - successful migration to a self-monitoring service is unlikely. The
literature review has revealed that the views of key stakeholders — patients, clinicians
and healthcare managers -— have not been systematically studied. This leaves
significant gaps in our knowledge of the requirements for an OAT service aimed at
supporting patient self-monitoring. The focus of published work has been
evaluating the safety of OAT patient self-monitoring, there has been very little work
done on the how this type of shared care is perceived by patients, clinicians and

service managers.
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Therefore, there is a need to understand from patients, healthcare professionals and
managers the drivers for, the benefits of, the barriers to, and challenges of,
establishing an OAT patient self-monitoring service to derive these requirements.
The next chapter describes the methodological approach taken to investigate the

views of these stakeholder groups.
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CHAPTER FOUR: MATERIALS AND METHODS

A review of the literature, described in the last chapter, established the following:

» That the drivers, benefits, bartiers and challenges to adoption of patient self-
monitoring of oral anticoagulation have not been well investigated, resulting
in significant gaps in knowledge (Table 18)

» That the views of the key stakeholders in an oral anticoagulation patient

self-monitoring service have not been systematically studied.

Therefore, the purpose of this research was to investigate key stakeholders’
perspectives of the drivers, benefits, barriers and challenges to adoption of patient
self-monitoring of oral anticoagulation. By involving these stakeholders, it was
hoped to gain a more comprehensive understanding of the feasibility and impact of
introducing a patient self-monitoring service, and to derive a set of requirements for

a service model that encourages OAT patient self-monitoring.

The first part of this chapter will discuss the purpose and aims of this research and
the methodological approach taken. Then, the design of the research, the methods
used and the data analysis process will be given. Finally, the setting in which this

research took place will be described.

4.1. Purpose and aims of the research

The purpose of this research was to establish the requirements of a service designed

to support OAT patient self-monitoring.

The specific aims are as follows:

1. To understand, from patients who are already self-testing, the key drivers,
benefits and challenges

ii.  To explore the perspectives of different stakeholders (patients, clinicians,
managers) on warfarin patient self-testing and self-management, including

drivers, benefits, barriers and challenges

iii.  To define the requirements of a service model to support OAT patient self-
monitoring
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4.2. Methodological approach

A combination of qualitative and quantitative techniques was used for this research.

Qualitative research, traditionally used in social sciences, is used to gain an in-depth
understanding of the meanings that people attach to their behaviour, how they
interpret situations, and what their perspectives are on particular issues. The most
common qualitative methods are interviews, unstructured or semi-structured
surveys and focus groups. The resulting unstructured data — for example, interview
transcripts, open-ended survey responses - are then usually analysed by

categorisation.

By contrast, quantitative research ‘measures’. It refers to a systematic investigation,
in which findings are expressed numerically to summarise and describe variables,
and to examine the relationships among variables. Examples of quantitative research

are randomised controlled trials and structured surveys.

The main focus of this research was to investigate key stakeholders’ perspectives of
the drivers, barriers, benefits and challenges to adoption of patient self-monitoring
of oral anticoagulation. As an in-depth understanding of the views of these key
stakeholders was desired, a largely qualitative approach was adopted using

interviews, semi-structured questionnaires and focus groups.

However, for the purposes of this investigation, an exclusively qualitative approach
would not be sufficient. Quantitative analysis was desirable for two main reasons.
Firstly to estimate the prevalence and strength of opinion — particularly of patients -
uncovered through the qualitative studies. Secondly, it was desirable to see which
patient characteristics — for example; age, duration of treatment with OAT - were
associated with a willingness to self-monitor their OAT, and a qualitative
quantitative analysis would test the relationship between variables with greater
precision than a purely qualitative analysis. Therefore, a semi-structured

questionnaire survey, which would yield data for quantitative analysis, was included.
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Additionally, to ensure that self-testing was a safe option in the local patient
population, a numerical analysis of INR control during the PST pilot was required,

which is also a quantitative analysis.

In summary, qualitative methods were used to explore topics and identify and
understand in detail the potential drivers, benefits, barriers and challenges, inevitably
using small numbers of stakeholders. A quantitative analysis was applied to assess
the prevalence and distribution of these viewpoints across a wider patient
community, and also to assess the effectiveness and safety of a patient self-testing

pilot study.

4.3. Research design

Redesigning an anticoagulation monitoring service model to embrace patient self-
monitoring must result in high quality care, be acceptable to commissioners, service
managers, patients, carers and staff, and have no adverse budgetary implications. To
ensure that a redesigned service aimed at patients who self-monitor met their needs
and at the same time identified and mitigated any potential risks to the health
service, a set of requirements needed to be elaborated. Donabedian’s triad of
structure, process and outcome was used as a framework to analyse the
requirements of a service model for patient self-monitoring of OAT, and this has

been described in Chapter 1.

This research entailed eliciting from key stakeholders the drivers, benefits, barriers
and challenges to warfarin patient self-testing and self-management were perceived
to be. From these perspectives, the candidate requirements for a service that
supports OAT patient self-monitoring were derived, in terms of the structure,
process and desired outcomes. These candidate requirements were then tested by
implementing and evaluating a PST pilot. The research design is summarised in

Figure 6.
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Patients’ perspectives on self-monitoring of OAT were determined through three
studies. Firstly, a small group of patients who were already self-monitoring their
OAT were interviewed to provide an insight into the potential drivers, benefits and
challenges to self-monitoring. Their views informed the next study; interviews
conducted with a cohort of anticoagulated patients who were not self-monitoring to
elicit their perspectives on OAT patient self-monitoring. These interviews were then
used to develop an instrument to explore the perspectives of a larger group of
patients on OAT patient self-monitoring, the final patient-centered study. The
results of these three studies were then triangulated to produce a set of patient-

centred candidate requirements for an OAT patient self-monitoring service

The perspectives of healthcare personnel — clinicians, commissioners and hospital
managers - were gained through two focus group meetings. Through this
exploration of the drivers, benefits, barriers and challenges of OAT patient self-
monitoring, a second set of candidate requirements for an OAT patient self-
monitoring service was derived, this time from a healthcare personnel point-of-

view.

Lastly, these two sets of candidate requirements were combined and validated
through a patient self-testing pilot. The safety and acceptability of this pilot service
was evaluated through auditing the INR control of participants, and through the

views of clinicians and patients.
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STUDY DESIGN
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Figure 6: Research design for the investigation
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In this investigation, the results from one study helped to develop and inform
subsequent studies — for example, the patient interviews were used to develop and
pilot the final patient questionnaire. But equally importantly, the results were
complimentary - ‘hard data’ from the patient survey with patients’ views and

experiences from both the survey narrative and the in-depth interviews.

The detailed method of each study is described in the relevant later chapter, along
with the results obtained, and how these were then used to inform the subsequent
studies. The next section discusses in general terms the methods used in this

investigation .

4.4. Methods

There were three main stages to this research: eliciting patient views; exploring the
perspectives of clinicians, healthcare hospital managers and commissioners; and
testing a draft candidate service model requirements through a PST pilot. This
research used patient questionnaires, one-to-one interviews and focus groups, which

were applied across the main stakeholder groups:

Patients’ views assessed through - interviews
- questionnaires
Clinicians’ views assessed through - focus groups
- interviews
Healthcare managers’ views assessed through - focus groups
Commissioners’ views assessed through - focus groups

In addition, the following were undertaken during the PST pilot:

i Audit of INR results
ii. Analysis of clinicians’ narrative in patients’ electronic health records.

This section discusses these methods, the reasons for their selection, their
advantages, threats to validity and reliability and the steps taken to minimise

potential biases.
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Biases in the design, sampling and the process of a study can threaten its validity
and reliability. Much of the debate over the quality and usefulness of qualitative
research centres on the concepts of validity and, to a lesser extent, reliability."”’
Validity refers to whether a data collection instrument measures what it aims to
measure and how credible the findings are. Reliability refers to the consistency of
the measurement, or the extent to which an instrument measures the same way each

time it is used under the same condition with the same subjects.

4.4.1. Interviews

Patient interviews were used three times in this research:

1. Ina preliminary exploration of self-testing patients’ motivations for, and
experiences of, undertaking OAT self-monitoring.
ii.  To pilot the patient questionnaire (the design of which was informed by the
above exploration)
iii.  To elicit the views of staff managing the PST pilot

Interviews were used for the following reasons. Low literacy is not an issue,
response rates are higher and inconsistencies and misinterpretations can be checked.
But, importantly, they allow more detailed questions to be asked and complex issues
can be probed more deeply, which allows a more in-depth understanding of the

phenomenon being evaluated. The data yielded are often good and rich.

Reflective diaries were considered for recording clinic staff’s experiences and
perspectives during the PST pilot. Although these had the potential to produce rich
data, this approach was rejected for two reasons. Firstly, there was a desire not to
add to the staff’s already heavy work burden associated with establishing and
supporting a new service. Secondly, there was concern that the enthusiasm for

recording entries would tail off over the six-month pilot period.
Instead, the author had regular — at least two-weekly — oral progress updates with

staff supporting the service; for the purposes of methodological approach, these will

be considered as interviews.
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However, interviews are more time-consuming and can be subject to interviewer
bias. Interviewers can, knowingly or unknowingly, influence the responses to
questions by asking leading questions, or even by their tone of voice, threatening
validity. Bias can also be introduced through the eagerness of the respondent to
please the interviewer, or from a tendency by the interviewer to seek out answers
that support preconceived notions. In an attempt to reduce bias, an interview guide
was used for each interview. Care also had to be taken that probing did not become

intrusive.

To increase reliability, two researchers analysed the interview results independently.

4.4.2. Focus groups

Two focus groups were convened to explore the perspectives of healthcare staff;
one for clinicians and another for healthcare managers (including hospital managers

and commissioners).

Focus groups are “unstructured interviews with small groups of people who interact
with each other and the group leader”."” In addition to being a quick and
convenient way to collect data from several people simultaneously, group dynamics
are used to stimulate discussion. This interaction not only highlights respondents’
attitudes and framework of understanding, but also may encourage participants to

raise their own questions and issues.

However, focus groups carry the risk of bias. The composition of the focus group
has to be carefully considered or more vocal members may inhibit those who more
retiring. Most the participants were known to the author and, to minimise bias, the
groups were balanced as much as possible in terms of age, sex and seniority and a

relaxed setting was aimed for to establish the right atmosphere.
There are also opportunities for interviewer bias. To minimise this, a discussion

guide was used to ensure questions were posed consistently, and to maximise

consistency between groups, the same interviewer interviewed both groups.
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4.4.3. Analysis of clinicians’ narrative in patients’ electronic healthcare
records

As discussed earlier, interviews were conducted with anticoagulant clinic staff
supporting the PST pilot to gain an insight into their experiences and perspectives
of this draft service model. Additionally, the electronic anticoagulant record of each
patient participating in the pilot was reviewed, and narrative from clinic staff

recorded. This was done for two reasons:

1. To capture perspectives that staff omitted to convey during the interviews
i.  To capture information on patient adverse events

4.4.4. Patient questionnaires

Patient questionnaires were used three times in this investigation. Firstly, to explore
the perspectives of patients on long-term warfarin on self-testing and self-

management. Then again, later in the investigation, they were used to explore both
the expectations and experiences of those participating in the PST pilot. These uses

will now be explained.

4.4.41 Patient questionnaires used to explore the perspectives of patients
on long-term warfarin on self-testing and self-management

A semi-structured questionnaire was used to explore the perspectives of those on
long-term OAT because it would allow a large number of people to be sampled and
would yield unambiguous answers, allowing quantitative analysis. This would allow
associations between patient characteristics and views of self-monitoring to be

tested. This method of data collection is also relatively cheap.
Although interviews or focus groups would have allowed more in-depth probing,

they were not felt to be suitable for this investigation as large patient numbers were

involved, and a quantitative analysis was desired.
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However, questionnaires have disadvantages. The main weakness is that the pre-
coded responses may not accommodate all possible answers. This may force
respondents to select pre-coded responses that do not fully represent their views,
threatening validity. To try to mitigate this, although the questionnaire was largely

structured, it also contained some optional questions requiring a free text response.

The wording of a questionnaire is fundamental to both the validity and reliability of
a study. Extensive piloting of this questionnaire was undertaken to minimise these
biases. This was to ensure that the questions were clear and unambiguous, and that

questions yielding unusable data were eliminated.

Although a self-administered postal questionnaire eliminates interviewer bias, it is
less suitable for complex issues, for those with low literacy levels and, unless

resources are put into translating the questionnaire, for those speaking the default
language (English, in this case). As the interviewer is not there to clarify questions

and responses, the data are generally less reliable than face-to-face interviews.

Non-response is a major source of potential bias in postal questionnaires. Not only
does it reduce the effective sample size, the characteristics of responders and non-
responders may be different which may introduce bias into the results. Careful
design and testing were undertaken in order to optimise the response rate. Other
steps were also taken to increase the response rate, including sending a covering

letter and a postal reminder.

The development of this questionnaire is described in Chapter 5.
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4.4.4.2 Patient questionnaires used to explore the expectations and
experiences of those participating in the PST pilot

A questionnaire was also used to explore both the expectations and the experiences

of those participating in the PST pilot.

Focus groups or one-to-one interviews would have allowed in-depth probing,
permitting a greater understanding of the perspectives of this patient cohort.
However, they would have been time consuming, in terms of both conducting the
interviews and their analysis. Also, although there is no consensus on the optimal

: . 140
way to measure patients’ expectations,

the majority of published evaluations of
patient expectations have used self-administered questionnaires.141 Therefore,
questionnaires were used in this investigation to measure patients’ expectations of

PST.

Questionnaires are also routinely used to measure patient experiences, particularly

1142

whilst they are in hospital. ™ Therefore, questionnaires were also used in this

investigation to measure patients’ experiences of PST.

In contrast to the earlier survey, less structured instruments were used. These have
the advantage of accommodating more patients’ views, increasing validity. As they
were shorter questionnaires sent to a smaller group of people, it was felt patients
would be more likely to complete them, and that it would be feasible to analyse

them.
To ensure that the questions were clear and unambiguous, and to eliminate
questions yielding unusable data, these questionnaires were sent to experts for

comments before administering. Again, a covering letter was used.

The development of these instruments is described in the relevant chapter.
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4.4.5. Audit of INR results

Audit is conducted to ensure that quality in healthcare is achieved and maintained."”
For patient self-testing to be viable, INR control must be at least as good as that
achieved by routine (clinic) management. Although this has been demonstrated
under trial conditions, as has been discussed earlier (3.6), it was also important to
determine that self-testing is safe for patients outside of trial conditions. Therefore,

at the end of the pilot period, the INR results for each patient were audited.

The process of data analysis for each of these three research methods used —

questionnaires, interviews and focus groups - will now be considered.

4.5 The plan for analysis of empirical data

Although questionnaires, interviews and focus groups tell us what participants said,
they do not provide explanations. A meaning has to be attached to these data by

sifting and interpreting them.

The overall aim of the analysis of the empirical data generated in these studies was
to describe the drivers for, benefits of, barriers to, and challenges of, patient self-
monitoring of oral anticoagulation. From this, it was hoped to derive a set of
requirements for an OAT patient self-monitoring service. The data analysis process
is summarised in

Figure 7.
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Figure 7: The data analysis plan for the investigation
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4.5.1 Analysis of interview and focus group data

Thematic analysis was used to analyse the interview and focus group data. It is the
most common type of qualitative analysis used in health care research.'” This
method was selected because it is of value in describing the important issues for a

group of people.'*

An alternative method of data analysis would have been grounded theory. This is a
process that results in a detailed account of the data, as opposed to describing
themes. Practical constraints of time and funding meant that this type of analysis
was not feasible. Grounded theory is an iterative approach: data are collected,
analysed and coded, and then this cycle is repeated until the point of ‘saturation’ is

145

reached, that is, no new constructs identified. ™ As this research was conducted

within a deadline, it could not be guaranteed that saturation would happen.

However, although this was not a grounded theory research, a grounded theory
approach was used. Open coding, a feature of grounded theory, is a line-by-line
analysis to ‘open up’ the data, to generate as many themes as possible.'** Although
broad themes had already been defined from the research objectives — for example,
the challenges and benefits of OAT patient self-monitoring — open coding was used
to analyse the early data from the patient interviews to generate further themes. The
iterative approach taken with grounded theory was adopted, in that the themes

identified in earlier studies were verified in the later work.

4.5.2 Analysis of questionnaire data

A mixture of deductive and inductive analyses was applied to the questionnaires
used to explore the perspectives of patients on long-term warfarin on self-testing
and self-management. In induction, ideas are built from a set of observations which
can be further tested. With deduction, there are general ideas to start with which are

then tested."”
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Most of the questionnaire comprised questions for which there was a fixed
response. Coding was mostly deductive in that previous knowledge and theory were
used to construct the response categories. Descriptive statistics and bivariate
analyses were then applied to pre-coded fixed questions. Descriptive statistics were
used to summarise data; for example, the proportion of those willing to self-test.
Bivariate analyses were used to determine the relationship between two variables;
for example, if women were more likely to be willing to self-test than men. By
contrast, inductive coding was used to categorise the responses to the open

questions into themes.

The questionnaires used in the PST pilot comprised mostly open questions, the
responses to which were categorised into themes. Descriptive statistics were applied

to the few fixed-response questions.

4.5.3 Analysis of INR control from PST pilot

As described earlier, the PST pilot was evaluated by multiple methods: audit, patient
questionnaires, unstructured interviews and document analysis. The analysis of

questionnaires and interviews in this research has been described above.

The safety of the pilot service was evaluated by retrospective audit of the
participants’ INR results. Options for assessing the safety of anticoagulation control
have been discussed previously (3.6.1). It was decided to use percentage time in
therapeutic range (TIR) to assess INR control in this study, calculated using the

method of linear interpolation described by Rosendaal et al, 1

Although it is more
labour intensive to perform the calculations, it is subject to less bias and the

relatively small patient numbers make it feasible.
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However, this method is not without limitations. This calculation assumes a linear
relationship between individual INR results, and the reality is that the INR will
fluctuate between tests. In addition, small departures from the target range are
treated exactly the same as larger deviations. Whilst the former will have little
impact on event rates (i.e. thromboembolism / bleeding), the latter have a
potentially greater impact. In an attempt to compensate for this, the proportion of
tests above and below the therapeutic range were also recorded, as were the number
of INRs <1.5 and >5.0, as the risk of thrombosis and bleeding are known to

increase exponentially at these values.'"’

Patients acted their own controls; INR values for the self-testing period were
compared with the values recorded for the same set of patients in the six-months
prior to the pilot. Inferential statistical tests were used to describe the differences

between these two sets of values.

The narrative content recorded by anticoagulant clinic staff in the participants’
electronic health record was analysed by thematic analysis. There are other
techniques for analysing documents, including content analysis and semiotics."”’
Both of these techniques focus on the social and cultural context of the document,
resulting in a highly structured and detailed report. As this part of the research was
concerned largely with verifying themes that had emerged in the eatlier studies, a

thematic analysis was felt to be more suitable.

4.5.4 Triangulation of research data

Triangulation involves comparing the results from two or more methods of data
collection (e.g. surveys and interviews) or from different data sources (e.g. patients

and healthcare professionals).'” This was carried out for the following reasons:

1. It could offset any weaknesses of individual methods
. Itused the different perspectives to ensure that findings were as rich as
possible.
iii.  Itlinked the qualitative and quantitative analysis
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Triangulation of analysed data was conducted throughout this research:

1. To compare and combine the results of the three patient studies
ii.  To compare and combine the results of the two focus groups
iii.  To compare and combine the results of the patient and healthcare
professionals studies to produce a draft service model

Triangulated data are presented at the end of each relevant chapter. The draft

service model — the candidate service requirements - is presented in a separate

chapter. A framework based on the aims and objectives of the research, with each

derived service requirement anchored to the relevant element of Donabedian’s triad,

is used to present these results. Using the example of patients’ perspectives on the

drivers for OAT patient self-monitoring, the template for this framework is shown

below (Figure 8).

Drivers Patient perspectives Derived Donabedian
Exploratory | Interviews Survey of service framework
interviews | with local with local requirement | element
with self- anticoagulant | anticoagulant
monitoring | clinic clinic
patients patients patients

Convenience | Convenience | Convenience | Patients were | Self- Outcome
cited as a identified asa | significantly | monitoring
major potential more willing | ServiceIs
motivating | benefit to self- acceptable to
factor for monitor if patients
starting clinic visits
OAT self- were
monitoring disrupting

their life

Theme (i.e.
driver 2) etc.

Figure 8: The framework for presenting triangulated research results
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4.6 Materials
4.6.1 The setting: The Whittington Hospital

The Whittington Hospital employs over 2,000 staff and has 470 beds."* It is one of
the teaching hospitals of University College LLondon, providing clinical placements

and training for doctors.

The Whittington is located in North London and predominantly serves the
population of North Islington and West Haringey, which gives a combined total
population of approximately 300,000. However, there may be significant under
recording of population numbers in both Haringey and Islington due to the
transient nature of the population and the large numbers of refugees and asylum

seekers arriving in the area who have not yet registered in national statistics.

4.6.2 The research subjects

The local population is very mixed, both in terms of socio-economic status and
ethnic origins. Within Islington and Haringey, there is considerable deprivation.
Based on the borough average of the ward level scores for the DTLR (Department
for Transport, Local Government and the Regions) Index of Multiple Deprivation
2000, which include a wide range of income, health and other deprivation
indicators, both Islington and Haringey rank amongst the worst ten per cent
nationally with very high average ward deprivation scores.'”” This has been proven
to increase the risks of heart disease through smoking, hypertension, raised
cholesterol, diabetes, physical inactivity and poor nutrition. Almost 17% (65,000) of

those in Islington and Haringey have a limiting long-term illness.

30% of the population of Haringey and Islington are from ethnic minority groups,
predominantly black Afro-Caribbean, Indian and Bangladeshi."” These figures are
significant compared to a national (England and Wales) proportion of ethnic
minorities of less than 9 %. This poses an increased specific health risk; deaths from
heart disease are more common in people from the Indian subcontinent and deaths

from stroke are more common in African and Caribbean people.
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4.6.3 The service: The Whittington Hospital Anticoagulation Monitoring
and Stroke Prevention Service

The Whittington Hospital has an Anticoagulation Monitoring and Stroke
Prevention Service which provides INR monitoring, in the hospital or primary care
setting, for those taking oral anticoagulants. Although the service offers traditional
secondary care anticoagulation monitoring service as described above, it has been
innovative in the development of other models of monitoring. The service’s
approach is a collaborative one; the Whittington service works closely with that at
the North Middlesex Hospital and also with local PCT' to create a patient-centred,

seamless service to their shared population.

At the time of starting this research, the next step in its development was
establishing a patient self-monitoring service. This is the context and the setting in

which this investigation takes place.

The Whittington Anticoagulation Monitoring & Stroke Prevention Service is
managed by a full-time Anticoagulant Nurse Specialist, under the clinical direction
of a Consultant Cardiologist. She is supported by two part-time pharmacists, a
senior pharmacist with a responsibility for education and service development, a

clinic care co-ordinator and phlebotomy services.

Additional staff provide a contracted outreach service to Barnet PCT. This service is
led by a senior pharmacist, who also leads on clinical governance for this service and
for the clinics operating within Haringey PCT, and he is supported by a junior

pharmacist and an administrator.
Another pharmacist has responsibility for the clinical governance arrangements for
clinics operating in Camden and Islington PCT's and leads on education and training

for practitioners working in the service.

Finally, a senior pharmacist (the author) has management responsibility for the

pharmacists working in the service and undertakes research and development.

The staffing for the service is summarised in Table 19.
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Staff Hours per week
Whittington service

Consultant Cardiologist 7
Anticoagulant Nurse Specialist 35
Cardiology Pharmacist 11
Anticoagulation Support Pharmacist 18
Senior pharmacist 7
Clinic Care Co-ordinator 26
Phlebotomist / Laboratory MLSO 20
Barnet PCT

Project lead (senior pharmacist) 28
Anticoagulant practitioner (junior pharmacist) 35
Clinic administrator 35
Camden PCT

Clinical governance and education pharmacist 35
Total 292

Table 19: Person-hours at the Whittington Anticoagulant & Stroke Prevention

Service (October 2010)

With the exception of the extra personnel required to support the Barnet service,

staffing for the service has remained static during the total data collection period.

As new patients are constantly received into the Whittington service and others

discontinue warfarin, patient numbers are never static. As of December 2010, there
were 1,250 patients under the care of this service. A total of 13,494 visits to the
Whittington clinic occurred in 2010, and clinic numbers continue to grow, reflecting
national trends.” With the exception of an unexplained downward blip in 2007, the
increasing workload at the Whittington anticoagulant clinic is has increased between

2006 and 2010 (illustrated in Figure 9).
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Figure 9: Number of patient visits to the Whittington anticoagulant clinic: 2006-10
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Up to 300 patients attend the clinic each week, and there is an average of 7 new
patients each week. Approximately 25% of clinic patients will wait to see one of the
clinic staff. The remainder will travel home after phlebotomy and will be telephoned
later the same day by the clinic staff with their INR and warfarin dose. Clinics are

held on Monday — Thursday, with Friday reserved for emergencies only.

With the clinic operating to nearly full capacity and anticipated further increases in
patient numbers, increasing pressure was being placed on both service premises and
costs. The Whittington therefore actively encouraged the author to explore
alternative models of service delivery for OAT monitoring. These will now be

discussed.

4.6.3.1 Development of alternative models of service delivery

As discussed in Chapter 2, with the development of reliable & portable near patient
testing (NPT) devices (coagulometers), it is no longer necessary to bring patients to
the hospital for anticoagulation monitoring. Therefore, with appropriate support, it
is now possible for the monitoring to take place in primary care and the Trust has
been innovative in its developing its service to bring anticoagulation closer to the

patient.l’%;m;152 This distributed service is summarised in Figure 10.

A successful nurse / pharmacist-led outreach service to two local GP surgeries has
been running from the Whittington for the past 15 years. Approximately 80 patients
attend these clinics. The anticoagulant nurse specialist or pharmacist visits these
clinics every two weeks. Patients have timed appointments when their INR is
measured by a NPT device from a capillary blood sample. The healthcare
professional can then advise on the subsequent dose of warfarin from this test
result. Approximately 15-20 patients are seen at each clinic (three-hour session). The
travelling and waiting times for patients are negligible. Patient views of this service

have not been formally assessed.
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Haringey PCT
Boots, Wood Green M
- 8 GP Practices
6 GP practices

Islington PCT
Independent

community pharmacy
2 GP practices
(outreach service)

PRIMARY CARE
STAFF-LED
SERVICES

OUTREACH
SERVICES

Enfield PCT WHITTINGTON
Polyclinic ANTICOAGULATION
MONITORING & STROKE
PREVENTION SERVICE Barnet PCT
GP Practice
Edgeware Community
Hospital
SECONDARY
CARE CLINICS
Whittington
Hospital

Figure 10: Distributed clinics of the Whittington Anticoagulation Monitoring
Stroke Prevention and Service

A weekly community pharmacy service started in Islington in 2002, and Haringey in
2005. Patient views of the Islington service were formally assessed in 2003.""
Patient satisfaction was high with those interviewed found the service less disruptive

compared to the hospital clinic.
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As of March 20006, anticoagulation monitoring is one of the potential national
enhanced services (NES) under the new GP contract.” These are services that were
negotiated into the General Medical Services (GMS) contract as a key tool to help
PCTs reduce demand on secondary care, and are commissioned to meet local need
to national specifications and benchmark pricing. Under the terms of the
Department of Health’s national specification for this service, providers would be
responsible for sampling, testing and dosing patients according to locally agreed

protocols approved by the Primary Care Trust (PCT).

As discussed in Chapter 2, when PbR was first introduced, a hospital commissioned
anticoagulation monitoring service was considered expensive, resulting in local
PCT's commissioning primary care anticoagulation monitoring services. The
Whittington Hospital has worked closely with PCTs to facilitate the migration of

anticoagulation monitoring service into the community.

Primary care anticoagulation monitoring services that have been commissioned

locally are summarised in Table 20.

Year of PCT Service model Number of sites

starting (2010)

2002 Islington Community Pharmacy 1
(independent)

2005 Haringey Community Pharmacy (Boots) | 7
GP practices

2007 Enfield Community Pharmacy 1
(Independent)

2008 Barnet Outreach service from 2
Whittington Hospital

2009 Camden GP Practices 8

Table 20: Commissioned Primary Care Anticoagulation Monitoring Services in
North London

This distributed service is supported by a robust clinical governance framework,
which is underpinned by an electronic information management and advisory
system and a structured education and accreditation programme. These components

will now be considered.
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4.6.3.2 Clinical governance framework of the Whittington Hospital
Anticoagulation Monitoring and Stroke Prevention Service

The service has established a strong Clinical Governance Board for the North
Central London Community based service. Membership of this Board includes
patients; hospital consultants (haematology and cardiovascular); anticoagulant
practitioners from each PCT; senior pharmacists with educational remit; senior
pharmacists with governance remit; a commissioner from each PCT; a clinical GP
lead from each PCT; an academic health informatist; an academic behavioural
scientist and statistician; an academic legal advisor; an IT representative from

Whittington Hospital.

The Clinical Governance Board reports both to the Clinical Governance Boards in

the Hospitals as well as the Medicines Management Boards within the PCTs.

The clinical governance support offered to all clinic sites includes the following:

1. Advice on complying with NPSA guidance in a community setting together

with audit.

. Access to INR result information by site, by INR range across the whole of
North Central London Community sites. The Board receives anonymised
INR data across all delivery sites in NC London — this forms a rich
perspective of the anticoagulant and stroke prevention service by site, by
dose range and by total service. It helps the declared intent that the service
standards should aspire to be the same high quality for the whole of North
Central London.

iii.  Access to collated information relating to NEQAS results and other quality
measures

iv.  Access to quality measure of the educational processes

v.  Involvement in novel techniques to explore quality in service delivery and
benefit from the learning that accrues; these techniques include “Root Cause
Analysis”, “Cognitive Work Analysis”.

vi.  Access to our Clinical Standard Operating Procedures (CSOP) and Site
Specific Operating procedures (SSOP).

vii.  Optional central clinical monitoring service, for audit and governance, by
our anticoagulation experts
vili.  Optional clinical support telephone/email service.

The information management system and education and accreditation programme
g y prog
play key roles in supporting the service’s clinical governance framework. These will

now be discussed.
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4.6.3.3 The information management system

The service is supported by an electronic management and advisory system for
anticoagulation and stroke prevention, which is a module of the underlying
Electronic Health Record (EHR). It is a secure, web-enabled system available to any
authorised clinician wherever they are situated, whether this is in the hospital

environment or in primary care.

It has been developed by CHIME (UCL Centre of Health Informatics and
Multiprofessional Education) and draws on experience of over a decade of
European work. It plays a key role in the delivery of the clinical governance agenda,
and also has modules for the management of patients with heart failure and

coronary artery disease. The system has the following key features:

1. Comprehensive electronic health record server
i.  Consolidates all disease information into a whole-person record
iii.  Demographics service for patients and staff users
iv.  User authentication and role-based access policies
v.  Rigorous medico-legal and information governance of clinical data
vi.  Auditing of data entry, changes and of all accesses
vil.  Viewable audit log, to support security policy management
viii.  Standards based architecture (EN 13600), optimised for interoperability
ix.  Easy integration of other systems and data feeds
X.  Easy generation of messages in other standard formats

The anticoagulant module has the following key features:

i.  Trial-validated anticoagulation dosing and monitoring algorithms'>>">*'>*

i.  Anticoagulant treatment plan management
iii.  Advisory system offers warfarin dosing and recommended monitoring
interval
iv.  Ability to record adverse events
v.  Access to INR result information is offered in a confidential and
customisable form. It can be accessed on a daily, weekly or other chosen
interval at different levels; at a practitioner level; at a site level; at a PCT
level; at 2 North Central London level; at a total service level
vi.  The INR data can be explored by therapeutic range level; by age; by date
range
vii. ~ The INR data has the ability to be contrasted with INR results over the past
20 years.

This electronic management and advisory system was used by clinic staff to support

the PST pilot.
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4.6.3.4 Education and accreditation programme

The author has played a leading role in developing and delivering an education and
accreditation programme for practitioners managing warfarin treatment. The
education and accreditation programme has been created and designed in a flexible
manner to enable safe practice in dealing with fundamental and more complex
problems of oral anticoagulation and stroke prevention management in the
outpatient or community settings. It aims to impart an understanding of the theory
underpinning anticoagulation management together with training in the practical

competencies that are required.

The course consists of one full day devoted to the required knowledge base and
training in the use of the coagulometer and the electronic management and advisory
system. This is followed by two half days of small group attendance at an
anticoagulant and stroke prevention clinic, in which the knowledge and skills
acquired can be practised in a supervised environment. All prospective
anticoagulant practitioners will sit an OSCE (Objective Structured Clinical
Examination) which comprises six “stations” which test the knowledge and

competencies required to safely anticoagulate patients.

All practitioners are re-accredited every two years. The knowledge components
include:

1. Anunderstanding of the pharmacology of vitamin K antagonists and the
relevant medications
ii.  Blood coagulation, INR, Pharmacokinetics, Indications for anticoagulation
iii.  Side effects
iv.  Warfarin drug interactions
v.  Clinical governance
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The skill components include:

1. Using the coagulometer and the techniques of finger prick sampling of
blood
ii.  Electronic management and advisory system demonstration
iii.  Patient counseling
tv.  Warfarin monitoring and dose adjustment together with case scenarios

Example pages from the educational workbook used in this programme can be

found in Appendix 1.

4.6.3.5 The future direction of the Whittington Hospital Anticoagulation
Monitoring and Stroke Prevention Service

The strategy of the service is to move, at a safe rate, towards a distributed service
where the more complex patients have their anticoagulant control managed in the

hospital setting (10-15%). The remainder will be managed in the following settings:

1. The GP setting delivered by a practice nurse or the GP
i.  An outreach service from the hospital to the GP practice
iii.  The Community Pharmacy
iv.  The patient self-testing

v.  The patient self-managing

A pilot self-testing service forms part of this strategy.

The service is conceptualised in Figure 11.
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Figure 11: Conceptual model for The Whittington Hospital Anticoagulation
Monitoring and Stroke Prevention Service

The Whittington cardiovascular service, of which the Whittington Hospital
Anticoagulation Monitoring and Stroke Prevention Service forms a part, has been
awarded the Government’s highly prestigious Customer Service Excellence
standard, in recognition of the high level of customer care it provides. It is the only
clinical cardiovascular department in the UK to have achieved this standard.
Moreover, the anticoagulation monitoring and stroke prevention service has been
singled out for an additional accolade; a recommendation has gone to the Cabinet

Office to recognise the service as an example of transformational practice.

4.7 Endnote

This chapter has described the methodological approach, the research design, the
methods used in this investigation, the data analysis process and the setting in which
the research was conducted. The following three chapters will report on the results

of this empirical work.
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CHAPTER 5: PATIENTS’ PERSPECTIVES ON SELF-
MONITORING OF ORAL ANTICOAGULATION

Although the literature indicates some of the potential barriers and challenges to the
adoption of patient self-monitoring, the views of patients have not been
systematically studied. The work described in this chapter aims to fill that gap in

knowledge.

The purpose of the work described in this chapter was to explore the perspectives
of patients on warfarin self-testing and self-management. From establishing the
patient-centred drivers, benefits, barriers and challenges of OAT patient self-
monitoring, it was hoped to derive a set of suggested, or ‘candidate’, requirements

of a service designed to support OAT patient self-monitoring.

Patients’ perspectives on self-monitoring of OAT were determined through three

studies. These studies were:

1. An exploration of the experiences of self-monitoring patients
ii.  In-depth interviews with local patients who were not self-monitoring
fii. A survey of a larger population of local patients who were not self-
monitoring

These three studies were undertaken in a deliberately sequential fashion, with the

results of one study informing the next (Figure 12).

Firstly, a small group of patients who were already self-monitoring their OAT were
interviewed to provide an insight into the potential drivers, benefits and challenges
to self-monitoring. Their views informed the next study - interviews conducted with
a cohort of anticoagulated patients who were not self-monitoring to elicit their
perspectives on OAT patient self-monitoring. However, the primary aim of these
interviews was to develop an instrument to explore the perspectives of a larger

group of patients on OAT self-monitoring, the final patient-centered study.
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The approach to analysis of these studies, including triangulation of results, has

been previously described (4.5). Once the data from all three studies had been

analysed, these results were triangulated and a summary of these results is provided

at the end of the chapter.
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Figure 12: Study design for evaluating patients’ perspectives on OAT self-

monitoring
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5.1 Patient study 1: An exploration of the experiences of self-

monitoring patients

As an exploratory first step, it was felt that it would be useful to engage with those
who were already self-monitoring to understand their motivations for undertaking
anticoagulant self-monitoring, what type of support they had required and any
difficulties experienced along the way. Although there are data to support the safety
of OAT patient self-monitoring, no published work exploring patients’ experiences

of this could be found.

5.1.1 Aims and Objectives

The aim of this part of the research was to explore the perspectives of patients on
warfarin self-testing and self-management (OAT patient self-monitoring). Within
this aim, the objective was to identify the key drivers, benefits, and challenges of

OAT patient self-monitoring. .

5.1.2  Recruitment of sample

Five patients were invited to take part in this study in May 2007.

As this work was exploratory, with a view to exploring the main issues around
patient self-monitoring, small numbers were chosen. A mixture of purposive and
convenience sampling was used. Purposive sampling in that the participants were
self-monitoring patients who were thought to be able to articulate their experiences.
Convenience sampling as these participants were near to hand, were known to the
author or colleagues and were easy to recruit. One of the patients was known to the
author, two were known to staff in the anticoagulant clinic at the Whittington and
the remaining two were known to a colleague (JL) at a neighbouring Trust. JL.
sought obtained permission from his patients before they were approached by the
author. Prior to staring the study, the author consulted with the Chair of the Local
Research and Ethics Committee (LREC), who felt that formal ethical approval was

not required for this set of informal interviews.

The methodological and data analysis approach to this study is summarised in

Figure 13.
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Figure 13: Patient Study 1: Methodological and data analysis approach

5.1.3 Method

Semi-structured interviews were used, with questions covering the following broad

topics identified from the published literature and the research objectives:

1. Introductory questions (method of management, length of time self-
monitoring, duration of warfarin treatment and indication)
i.  Starting self-monitoring (including drivers and potential barriers)
iii.  Information needs for OAT patient self-monitoring
iv.  Support for OAT patient self-monitoring
v.  The patient’s self-monitoring journey (including challenges faced)
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These exploratory topics only were served as ‘starting points’ only. Although some
questions were pre-prepared, these were intended as a series of themes and prompts
rather than a rigid interview script, to allow the subject to talk freely about his or her
experience. Interviews were not audiotaped to allow participants to express their

views more freely. Field-notes were taken at the time of interview.

Interview question prompts can be found Appendix 2.

5.1.4 Analysis

After the interview, the field-notes were read by the researcher and the data coded
into themes. As this work was exploratory, it was felt appropriate just to describe
identify thematic groupings only at a high level at this stage.

5.1.5 Results

5.1.5.1 Sample

Three people agreed to be interviewed; two men (M1 & M2) and one woman (F1).

Their background information is shown in Table 21.

M1 F1 M2

Age 62 58 36

Duration of 7 years 11 years 2 years

treatment with

warfarin

Indication for Heart valve Dilated Anti-

warfarin replacement cardiomyopathy phospholipid
syndrome

Length of time self- | 4 years 10 years 18 months

monitoring

Self-managing or Self-managing Self-managing Self-testing

self-testing?

Table 21: Patient study 1: Demographic details of patients interviewed
5.1.5.2 Data collection

Two participants (M1 and F1) were interviewed by the author for between 30 and
45 minutes. Because of work patterns, it was difficult to schedule an interview with
the third participant (M2). At the participant’s suggestion, questions were submitted

by email.
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5.1.5.3 Themes

Six main themes emerged from the interviews:

1. Convenience
i.  Independence
ii.  Warfarin dose adjustment
iv.  INR testing
v.  Coagulometer & consumables
vi.  Support for OAT patient self-monitoring

These will now be discussed. Selective quotations are used to illustrate pertinent

comments.

Theme 1: Convenience

All participants cited convenience as a major motivating factor for starting OAT
self-monitoring. This was both from the point of view of the freedom to schedule
INR tests when convenient, and also with respect to avoiding busy, overcrowded

hospital clinics.

"When travelling for either business or pleasure... to avoid the need to
negotiate going to hospital should any of my symptoms change. It's hard to fit
hospital blood tests with a busy job" (M2)

Theme 2: Independence

In addition to being more convenient, anticoagulation patient self-monitoring may

bring more independence and empowerment.

“I want to be independent .... | want to have more control”’(F1)

One interviewee (M2) viewed self-monitoring as a way of establishing ‘normality’ in
his life; his main motivating factor for starting self-testing was the desire "to live as

normal a life as possible™.
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Theme 3: Warfarin dose adjustment

The two participants who were self-managing their oral anticoagulation had
different views on how to adjust their dose of warfarin to achieve INR control.
Whilst F1 had her “own way of doing i¢”, M1 felt that having a dosing algorithm was

essential:

“Having the proforma is critical ..... gives me confidence”(M1)

In the early days of self-management, out of range INRs caused M1 some anxieties.
However, this improved as he became more experienced at managing his treatment

and he now felt that his INR was good.

“I am now confident that an INR of 2.9 is not a disaster”” (M1)

However, M2 felt that he did not yet have the confidence to adjust his dose of

warfarin, and phoned the anticoagulant clinic if his INR was too high or too low.

Theme 4: INR testing

Initially, one participant (M1) had difficulties in obtaining and testing an adequate
blood sample. However, he became more proficient at using the coagulometer as
time progressed. He felt that greater clarity on how to test his INR would have been

helptul; for example, blood sampling techniques and alternative lancets available.

Although another participant (F1) did not indicate any difficulties with INR testing,

she voiced a concern that it may not be suitable for all:

“Some people may not be able to do it .... the elderly for example™ (F1)

Whilst the third participant (M2) found INR testing easy, with the coagulometer
“simple to use from day 1°, he conceded that there may be issues with the

dexterity required.
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Theme 5: Coagqulometer and consumables

The participants had slightly different approaches to assuring the accuracy of their
machines. M1 and F1 periodically compared their INR results with the results
obtained from an identical, externally quality assured machine. M2 had a venous
blood sample tested at the Whittington alongside a simultaneous capillary blood test

on his CoaguChek™ machine.

The CoaguChek™ machine is not 100% accurate when testing the INR of those,
like M2, with anti-phospholipid syndrome. This proved to be both an obstacle at
the start of self-testing, but also a factor that ensures his continued contact with the
hospital anticoagulant clinic. M2 has found that the INR results are consistently
20% higher than those generated from reading a venous blood sample at the
hospital. Although with hindsight he felt that this information would have been

useful at the outset, he has devised his own system to deal with this:

“I have drawn up a table in Microsoft Excel to enable me to calculate my 'true’
INR from the machine reading. Really this is the only factor in continuing with
the warfarin clinic - to make doubly sure my INR readings are accurate" (M2)

M2 & F1 had concerns over the cost of the coagulometer. M2 claimed that the
coagulometer is "very expensive" and that this initially deterred him from self-
testing. The need to purchase lancets also adds to the cost. F1 felt that the cost may
deter many people from self-monitoring anticoagulation. She considered the cost

very carefully before proceeding.

Theme 6: Support for OAT patient self-monitoring

Support is an essential ingredient of the success of patient self-management.'”

Healthcare professionals at their respective hospitals were very supportive of F1 and
M1 self-managing their oral anticoagulation. This support was especially valuable

when they were starting self-management.
However, support was not just confined to healthcare professionals. Both spouses
provided help along the way; from agreeing to fund the machine and setting it up

(F1), to getting a blood sample (M1).
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F1 felt that it could be valuable for those starting self-testing to speak to those

already doing it:

"Some people might want support or to be able to talk to someone already
doing it" (F1)

The manufacturer of the coagulometer (Roche) provided supportt to all participants,

through their dedicated helpline and CoaguChek™ manual.

5.1.6 Limitations

This study in a small group of self-monitoring patients identified some drivers —
convenience in INR testing and the need for independence — and also some
challenges to OAT patient self-monitoring, which centred on INR testing and
warfarin dose adjustment. It also highlighted the need for the patient to purchase
the coagulometer as a potential barrier to uptake, and that support from healthcare

professionals and family may be valuable when starting self-monitoring,.

As this was a small, exploratory study, it was not possible to draw any firm
conclusions from its findings. However, the results of this study informed the next
two studies, which involved interviewing and surveying Whittington patients who
were not self-monitoring. These were larger studies and form the bulk of the
patient-centred part of this thesis. The remainder of this chapter discusses these

studies.
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5.2  Patient Study 2: Interviews with local anticoagulant clinic

patients

The initial interviews with patients who were already self-monitoring provided some
insight into some of the factors that might influence the uptake of OAT patient
self-monitoring. However, this was a very small study with a cohort of patients who

would not be representative of the general anticoagulant clinic population.

This section describes how in-depth interviews with a larger, more representative

group of patients attending the anticoagulant clinic were conducted.

5.2.1 Aims and Objectives

The main aim of this study was to develop a questionnaire to elicit the views of a

larger group of patients.

A secondary aim was to yield narrative data for qualitative analysis in order to
explore the perspectives of patients on long-term warfarin on self-testing and self-

management, including drivers, benefits, barriers and challenges.

5.2.2 Recruitment of sample

Invitation letters, accompanied by a study information sheet, were sent out to 23
patients attending the Whittington Anticoagulation Monitoring and Stroke

Prevention Service in July and August 2007. These can be found in Appendix 3.

The sampling frame was the patient list of the Whittington Hospital Anticoagulation
Monitoring and Stroke Prevention Service. These patients were attending either the
Whittington Hospital clinic or one of its primary care outreach clinics for
anticoagulation monitoring. At the time of sampling (June 2007), the size of this list

was 912 patients.
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A mixture of purposive and convenience sampling was used. Purposive sampling in
that the sample was selected to represent a spread of ages, indications, duration of
treatment and gender. Equally importantly, those selected were thought likely to be
able to articulate their experience of being on warfarin. Convenience sampling as
these participants were near to hand, were known to the author, were easy to recruit
and were likely to respond. As the main aim of this study was to test, refine and
extend the ideas and topics identified from the initial interviews, ultimately to

develop a patient questionnaire, statistical representativeness was not sought.

There are no set rules governing sample sizes for interviews. Instead, they are
determined by other factors such as the likely depth and duration of the interview
and the number feasible for a single researcher to undertake.'* TLarge qualitative
studies rarely interview more than 50 or 60 people. Therefore, the sample size was
largely determined by how many interviews a single researcher would be able to

conduct and analyse; it was decided that nine interviews would be feasible.

The methodological and data analysis approach to thi