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Abstract

Background: Burden is well documented among carers of stroke survivors, yet current
evidence is insufficient for determining the best strategies for reducing negative outcomes.
The Medical Research Council (MRC) framework advocates using theories in intervention
development, but lacks guidance on how this can be achieved. Interventions targeting
carers of stroke survivors often lack theory or provide inadequate descriptions of the
active ingredients determining their effects. This research aimed to develop a proposed

theory- and evidence-based intervention to reduce burden in carers of stroke survivors.

Methods: In conjunction with stakeholder involvement, Intervention Mapping stages one
to four guided intervention development: needs assessment; identifying outcomes and
objectives; selecting theoretical methods and practical applications; and creating a
programme plan. The needs assessment included three components: A systematic review
of systematic reviews established the factors that influence burden in carers of stroke
survivors and other longer-term conditions; a thematic synthesis of qualitative studies and
a qualitative interview study established carers’ needs, how and whether they change over
time, and the barriers and facilitators to addressing needs. Findings influenced subsequent

stages of intervention development.

Results: Stakeholders prioritised the need for carers to feel prepared before and during
the transition from hospital to home as key to reducing burden. The proposed
intervention comprises multiple components based on theoretical methods and practical
applications to target relevant determinants. This includes: a training package for
information and support providers working with carers; an additional training session for

other staff; and elements to support carers to feel prepared.

Conclusions: Using Intervention Mapping addressed some of the limitations of previous
interventions and fulfilled MRC recommendations by providing a structured framework
for systematically incorporating evidence, theories, and stakeholder input throughout
intervention development. Further research is required to produce and refine the

proposed intervention components before evaluating their effectiveness.
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1. Chapter 1: Overview and introduction to the thesis: Why develop an

intervention to reduce burden in carers of stroke survivors?

1.1. Introduction to the research topic

This doctoral study arose from an interest in using behaviour change theories for
developing interventions within the context of applied health research. This interest
developed from my undergraduate and postgraduate studies, and was further enhanced
through my work as a Research Fellow, when I contributed to a programme aimed at
developing an intervention to improve longer term outcomes for people living in the
community who have had a stroke. Through undertaking this work I also established a

keen interest in stroke research, including the impacts of stroke on families.

My role involved interviewing stroke survivors and their carers to understand their unmet
needs and factors that have helped or hindered their daily lives. Although experiences
primarily focused on stroke survivors, the findings provided some indication of carers’
experiences after stroke. However, their narratives focused on their perceptions of the
stroke survivors’ needs, rather than their own needs. This distinction intrigued me, and I
became determined to understand more about carers’ needs and what can be done to
reduce negative outcomes e.g. burden. This led to the focus of this study which aimed to
develop an intervention to reduce burden in carers of stroke survivors, using an

Intervention Mapping approach (IM) (Bartholomew et al.,, 2011).

Before progressing to the next section which highlights why this topic is important, it is
necessary to provide some clarity about the terminology I have selected to describe people
who have had a stroke, and people who provide their ongoing care. There are differing
opinions about the preferred way of describing these individuals. Historically, ‘stroke
victim’ has been commonly used, but its negative connotations led to the introduction of a
more positive term ‘stroke survivor.” Neither term is favoured by everyone, but the
individuals I engaged with during this doctoral study preferred ‘stroke survivor’, which
has been adopted throughout this thesis. ‘Carer’ and ‘caregiver’ are used interchangeably
in the literature to describe individuals engaging in the caring role. Some carers that I
engaged with disliked being labelled in this way, however it was necessary to select a term
to collectively describe the population of study in this thesis. Given that ‘caregiver’ is more
commonly used in America, ‘carer’ was adopted for this purpose to describe individuals

who provide unpaid care to their relatives or friends.



1.2. Why the research topic is important

Stroke remains a major illness, occurring more than 100,000 times a year in the United
Kingdom (UK); four out of 10 stroke survivors in the UK rely upon care from family and
friends (Stroke Association, 2015). Similar to other caring roles, this typically involves the
provision of emotional support and assistance with daily activities, including physical care

(Cameron et al,, 2013; Plank et al., 2012; Quinn et al., 2014a).

Within their roles, carers can face negative consequences, problems, and challenges, many
of which have been documented within systematic reviews of the stroke caring experience
(Greenwood et al., 2009a; McKevitt et al., 2004). Carers are also at risk of experiencing
adverse effects in their psychological, physical, and social functioning (Adelman et al.,
2014) and review evidence indicates a high prevalence of burden among carers (Forster,

2005; Kalra et al., 2004; Rigby et al., 2009).

Although the burden of caring has been identified, developing strategies on how best to
address those issues has proved more elusive. A Cochrane review of non-pharmacological
interventions for carers of stroke survivors found no strong evidence for the effectiveness
of the interventions reviewed (Legg et al., 2011). The London Stroke Carer Training
Course (LSCTC), a structured in-patient carer training programme, was identified as the
intervention with the most potential (Kalra et al., 2004). However, a multicentre cluster
randomised pragmatic trial of the LSCTC (n=928) reported this training programme did
not reduce carer burden or increase patients’ functional independence (Forster et al.,
2013). A parallel process evaluation reported the training programme was difficult to
deliver at this point in the stroke care pathway, as it competed with other priorities for
stroke unit staff, and carers were experiencing stress related to their relative’s stroke

(Clarke et al., 2014).

Interventions to reduce negative outcomes associated with caring post-stroke are clearly
required, hence the aim of this research. Given the varied difficulties faced by carers of
stroke survivors, complex interventions are likely to be appropriate for addressing their
needs. The following section highlights the importance of theories in the development and
evaluation of complex interventions, as advocated by the Medical Research Council (MRC)
(Craig et al.,, 2008; Craig and Petticrew, 2013) and introduces the IM approach
(Bartholomew et al., 2011) for developing interventions, with a brief rationale for its use
in this study. A more comprehensive account of this approach, including a detailed

rationale is provided in chapter four.



1.3. Intervention Mapping: A framework for developing a complex

intervention

Complex interventions are comprised of multiple and interacting components and can
include additional dimensions of complexity (Moore et al,, 2015). The MRC framework
(Craig et al., 2008; Craig and Petticrew, 2013) emphasises the importance of theories in
intervention development for establishing the causal assumptions that underpin an
intervention, and in the evaluation to understand how it works in practice. These
considerations are vital for building an evidence base that informs policy and practice

(Craig and Petticrew, 2013).

Although using theory in combination with existing evidence is important for developing
interventions, many interventions, including most of those in the review by Legg et al.
(2011) are developed without reference to theory (Prestwich et al., 2014). A limitation of
the MRC framework is that it does not provide detailed guidance on how to develop a
complex intervention which incorporates theories. In this study, it was necessary to use a
systematic method for developing an intervention, which facilitates appropriate selection
of theories for predicting and changing behaviours. Numerous theories, frameworks, and
models have contributed to developments in behaviour change research e.g. Theoretical
Domains Framework (TDF) (Cane et al., 2012; Michie et al.,, 2005), Behaviour Change
Wheel (BCW) (Michie et al.,, 2014; Michie et al,, 2011). However, I used IM (Bartholomew
etal, 2011) to develop a proposed intervention to reduce burden in carers of stroke
survivors. IM fulfils criteria recommended in the MRC framework and provides a logical
process for effective decision making, including how to integrate theory and evidence

throughout intervention development, implementation, and evaluation.

IM includes six stages (further details in chapter four): 1) Logic model of the problem
(needs assessment); 2) Programme outcomes and objectives; Logic model of change; 3)
Programme design (methods and strategies); 4) Programme production (creating an

organised programme plan); 5) Programme Implementation Plan; 6) Evaluation Plan.

Due to the time constraints of this study, the research presented in this thesis reaches the
point in stage four where a proposed intervention is developed, including a detailed
outline of its components; however, materials are not developed and pre-tested. The

following section provides an overview of how the thesis will develop using IM.

1.4. The thesis: An overview of chapters

The thesis is presented in three sections:



Section one ‘Background: Problem identification and approach to intervention
development’ includes chapters two to four. Chapter two provides an overview of relevant
literature focused on caring, burden and carer needs, then research questions for the

research contributing to this thesis.

Chapter three presents an update of a Cochrane review (Legg et al., 2011) to establish the
effectiveness of interventions aimed at reducing negative outcomes in carers after stroke;
and whether there are any benefits of a particular type of pre-defined intervention type
for reducing negative outcomes in carers. This contributes to understanding
developments in intervention research for carers of stroke survivors since the review,

before seeking to develop a new intervention.

The rationale for using IM is discussed in chapter four. This chapter starts by outlining key
principles of the MRC framework for guiding the development of complex interventions,
then an overview of theory in behaviour change and intervention research, before
critically reviewing different models and frameworks used to change behaviours. IM
stages are presented, and a summary of its strengths and weaknesses, before progressing

to the next sections in the thesis, where IM is used to develop an intervention.

Section two: ‘Intervention Mapping: (needs assessment)’ includes chapters five to seven,
which contribute to the first stage of the IM, the needs assessment. Chapter five presents a
systematic review of systematic reviews to establish the factors that influence burden in

carers of stroke survivors and other longer-term conditions.

Chapter six includes an update of a review by Greenwood et al. (2009a) to establish carers’
needs, how they change over time, and the barriers and facilitators to addressing needs. A

thematic synthesis approach (Thomas and Harden, 2008) was used to synthesise findings.

Chapter seven is the empirical study contributing to the needs assessment. This is a
qualitative semi-structured interview study, including two different groups of carers, one
of which were interviewed over time. This focuses on carer needs, the barriers and
facilitators to addressing needs and how and whether they change over time. It also
includes an exploration of carers’ social support networks, using a social network mapping
activity (Antonucci, 1986). Thematic analysis using methods by Braun and Clarke (2006)

was used to analyse findings. Methods and findings are both presented in this chapter.

The findings sections in chapters five, six and seven each end with a logic model, together
these form the overall logic model of burden, used to inform later stages of IM (chapter

eight).



Section three: ‘Developing and designing the intervention’ includes chapters eight and
nine. Chapter eight outlines how IM methods were applied in stages one to four and the
corresponding results, including a detailed outline of the components of the developed

intervention.

Chapter nine provides an overall discussion including: a summary of key findings,
comparisons with published intervention literature, challenges using IM, critical
reflections on burden, implications for relevant policies, practice and future research, and

strengths and limitations of the research conducted.



Section 1: Background: Problem identification and approach to
intervention development

The previous chapter provided an overview and introduction to the thesis, and briefly
introduced IM (Bartholomew et al., 2011). This section, including chapters two- four
provides a more comprehensive background to the study and a more detailed rationale for

using IM (figure one).

Chapter two: An overview of caring
after stroke

J/
\
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carers of stroke survivors: A
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Figure 1: An overview of chapters in section one



2. Chapter two: An overview of caring after stroke

2.1. Introduction

This chapter is divided into six sections, each of which covers concepts that were guided
by the requirements of the ‘needs assessment’ stage of Intervention Mapping
(Bartholomew et al., 2011). The ‘needs assessment’ is the first stage which focuses on
gaining an in-depth understanding of a given problem such as carer burden and the needs
experienced by the relevant population of study, in this case, carers of stroke survivors.
The first section provides a general introduction to caring across longer-term conditions,
before narrowing the focus to stroke carers and relevant policies. The second section
discusses the concept of caring in more detail, including different perspectives within the
literature (biomedical, sociological, and anthropological). Sections three and four address
the complexities associated with burden, first broadly, then in the context of carers of
stroke survivors. The fifth and sixth sections focus on needs, both broadly and in the
context carers of stroke survivors. The chapter ends with a rationale for this study and

research questions relevant to components of work within the thesis.
2.2. An introduction to caring and relevant policies

Over the past thirty years, social care policies in Western Europe have come to assume
that dependent individuals are best cared for by their relatives in the community (Means
et al, 2008; Pickard et al.,, 2015). The number of people who are reliant on support to live
in the community has increased due to the shift towards an ageing population,
improvements in lifespan of those who have lifelong disabilities, and a continuing trend
away from institutionalised care (Hudson, 2005). Consequently, there are around seven
million carers in the UK and this is expected to increase by 3.4 million by 2030 (Carers UK
and Age UK, 2015). An increasing number of carers are also likely to experience more than

one episode of providing care throughout their life course (Carers UK and Age UK, 2015).

Due to the rise in the number of family carers, their roles have become subject to greater
exploration (Buckner and Yeandle, 2011; Larkin and Milne, 2014; Pickard, 2008). Roles
involve preparing meals, shopping, personal care tasks, domestic duties such as cleaning
and doing the laundry, and medical tasks such as administering medication. In addition,
carers often provide emotional and social support to their loved ones (Milne and Larkin,

2015).

Across many longer-term conditions, caring is often embedded in relationships. Of all
carers, over a quarter (26%) care for a spouse or partner, 40% care for parents or parent

in laws, and 13% provide care for their sons or daughters (Niblett, 2011). Most carers are
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female and aged over 55 years, a quarter are over 65 years of age (Becker and Becker,
2008). Additionally, the time spent caring is variable; 48% of all carers provide care for 20
or more hours a week and 21% provide care for more than 50 hours. Fourteen percent of

carers look after two people (Carers UK and Age UK, 2015).

For some individuals, this role can be experienced positively, through improvements in
relationships with the cared-for-person, feeling appreciated and feeling an increased self-
esteem (Larkin and Milne, 2014; Mackenzie and Greenwood, 2012). However, many
longer-term conditions including dementia and stroke place considerable burden on

carers (Milne et al., 2012; O’Shea and Goode, 2013).

Taking on this role can lead to health, emotional, and social difficulties (Dearden and
Becker, 2004; Hamilton and Adamson, 2013). There are also financial implications of
caring, considering many carers struggle to remain in work (Milne and Larkin, 2015). The
estimated loss of earnings per year per carer is over £11,000, amounting to an annual loss
of £5.3 billion to the UK economy (King and Pickard, 2013). This is inefficient from an
economic perspective and leads carers at risk of experiencing poverty and exclusion

(Larkin and Milne, 2014).

Although supporting carers remains important across all longer-term conditions, stroke is
of particular interest here. Ski et al. (2015) considered the experiences of carers of stroke
survivors as categorically different from those providing support to individuals with
progressive conditions (e.g. dementia, Parkinson’s disease) because of the nature of stroke
as an abrupt, unexpected, complex, and life-changing event. This situation is further
complicated by the lack of support to prepare and manage the stroke sequelae, which can
include emotional, physical, cognitive, and behavioural changes (Gosman-Hedstrém and
Dahlin-Ivanoff, 2012; Saban and Hogan, 2012). Consequently, carers are faced with
uncertainties around the stroke survivors’ recovery and little time to make modifications
to the home to accommodate their physical limitations (Lutz et al., 2011). They can also
experience grief attached to the loss of the stroke survivor as they were previously, and
further challenges, including disrupted relationships, changes in roles and loss of
autonomy and independence (Bulley et al., 2010; Greenwood et al., 2010; Quinn et al.,

2014a).

Research demonstrates it is essential that carers of stroke survivors are provided with
appropriate skills training and support to meet their requirements (Greenwood et al.,
2010; Greenwood et al., 2009b; Mackenzie et al., 2007). The responsibility to assess and

meet carer requirements and needs is likely to fall upon relevant professionals in health



and social care environments. Government strategies encourage the involvement of
professionals in supporting carers, and emphasise a ‘carer centred approach’ where carers
are recognised as partners in care and for their unique knowledge and expertise when
addressing their needs. Strategies include: Caring for Carers: Recognising, Valuing and
Supporting the Caring Role (Department of Health, 2006) and Carers at the Heart of the

21st Century Families and Communities (Department of Health, 2008).

Legislation including the ‘Carers (Equal Opportunities) Act 2004’ (Department of Health,
2004), and the government’s National Strategy for Carers (Department of Health, 2008)
also contribute to carers being recognised as legitimate recipients of support in their own
right. The ‘Care Act 2014’ (Department of Health, 2014) enshrines the legal duty of a Local
Authority to provide an assessment to any carer who requests this or who appears to need
support, providing a basis for identifying and meeting support needs by providing help or

signposting carers to other organisations e.g. charities.

Additionally, policies focus on protecting carers’ health and wellbeing, access to training
and employment, and life aside from caring (Lloyd, 2006; Moran et al., 2011). However,
the effectiveness of such policies has been questioned, as many carers still experience
negative consequences as a result of their caring, due to the inappropriate provision of
adequate support to meet their needs (Larkin and Milne, 2015). Further research is
required to ensure that policy directives can be translated into practice, considering the

experiences of a specific carer population e.g. stroke.

The recently updated National Clinical Guidelines for Stroke (Intercollegiate Stroke
Working Party (ISWP) 2016) recommends offering carers of stroke survivors educational
programmes focusing on the nature, consequences, and prognosis of stroke, managing in
the event of another stroke, lifestyle changes and secondary prevention, and knowledge
about how to provide care and support, including opportunities to practice; an assessment
of their own needs following their return home; appropriate practical and emotional
support; and guidance on how to seek further help as problems arise. This would involve
having contact details of a named professional (e.g. stroke co-ordinator), who can provide

this information and advice where necessary.

In summary, informal carers have become an increasingly significant focus of research
interest in health, social care, and policy research. Whilst policies indicate what should
ideally be provided to carers, further research to determine how this can be done remains

an important priority (Larkin and Milne, 2015).



2.3. The concept of caring

The term ‘carer’ is widely used in research and policy documents to describe people who
care for others in a non-professional context and is often preceded by words such as
‘informal’ or ‘family’ (Thomas, Morris, and Harman, 2002). However, a common definition
of a carer is lacking, raising concerns about the generalisability of these findings
(Greenwood et al,, 2008). There is some general agreement that such individuals must not
be paid to provide care and the terms ‘informal carer’ and ‘family carer’ are often used
interchangeably to reflect the lack of financial reward for taking on this role (Donelan et
al,, 2002; Hollander et al., 2009). Other criteria commonly used to define carers are as
follows: type of support provided (e.g. instrumental or emotional) and the time spent

caring (Donelan et al.,, 2002).

It is likely that those caring for an ill, frail, or disabled family member or friend fall within
the description of an informal carer, but often these individuals would regard themselves
as being a good mum, dad, neighbour, or friend and perceive caring as a normal and
natural part of their lives (Sadler and McKevitt, 2013). Alternatively, carers enter the role
with reluctance, having had little opportunity to decide whether they want to commence
or continue to provide care (Burridge et al.,, 2007). Similarly, others feel little choice but to
provide care to loved ones, due to marital or familial obligations (Burridge et al., 2007;

Dunér, 2010).

Caring is bound with complexities and shaped by perceptions of experience. In 1989
Twigg introduced three models of caring to make sense of how carers are perceived by
services (carers as resources, carers as co-workers and carers as co-clients) (Twigg, 1989).

In 1994, a fourth model, ‘the superseded carer’ was added (Twigg and Atkin, 1994).

The ‘carers as resources’ model regards carers as a form of free resource. Carers are
expected to provide informal care, and formal care would only be provided if informal care
is unavailable. Their own interests and needs are not of primary concern. In contrast, the
‘carers as co-workers’ model regards carers as being in a joint care enterprise, where their
well being and interests are considered, but only on an instrumental basis. In the ‘carers as
co-clients’ model, carers are recognised as in need of help in their own right. This
conceptualisation moves beyond just an instrumental focus towards services taking
responsibility for providing care to carers, especially the most burdened cases. The
‘superseded carer’ model places emphasis on enhancing the independence for both carers

and the cared for, to reduce burdens placed upon the carer.
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According to Twigg and Atkin (1994) the extent to which carers can be incorporated into
services is partly dependent on the degree to which the four models have an impact.
However, gaining appropriate support from different services is bound with complexities.
To some extent this is a two way process that requires a degree of negotiation to establish
factors such as carers’ needs, whether time and resources are available to meet carers’
needs, and whether carers want to accept support. The process of negotiation is also
influenced by factors including carers’ and professionals’ expectations, values, and

assumptions.

These different models may not account for the complexities involved in negotiating
support from different services for different needs. However the models help to explain
how some services consider carers as second to the cared for, and why many carers have
an ambiguous role in health and social care systems (Twigg and Atkin, 1994). A focus on
carers as ‘resources’ or ‘co-workers’ is inconsistent with new policy directives that are
more in line with the ‘carers as co-clients’ and the ‘superseded carer’ models. This may
partly explain why some of the policies outlined in the previous section are not always

translated into practice.

A range of additional factors are also likely to influence how care is experienced and the
extent to which carers are supported. These include the number of hours spent caring,
length of time spent caring, nature of care, relationship to the care recipient, care
requirements to meet their needs and access to and acceptability of services. Other factors
also contribute to the diversity of carers experiences; examples include but are not limited

to gender, race, and sexuality (Larkin et al,, 2012; Ridley et al., 2010).

As caring shifts to this public arena, the term can become problematic, raising questions
regarding carer duties, rights, and benefits (Sadler and McKevitt, 2013). Examining the
concept of ‘carer’ through the lens of different perspectives allows for further exploration.
This is addressed here, considering biomedical, sociological and anthropological

perspectives.

The biomedical approach provides a perspective of caring, often adopted in health
services research, where caring is consistently portrayed as burdensome and
accompanied by stress and strain (Garand et al., 2005; Ilse et al., 2008). The biomedical
perspective assumes that using interventions to address outcomes such as burden will
have a positive impact for the caring experience (Sadler and McKevitt, 2013). However, a

systematic review by Legg et al. (2011) found insufficient evidence to indicate which
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intervention types (support and information, teaching procedural knowledge, psycho-

educational) are most effective for reducing carer burden in carers of stroke survivors.

Such interventions to target negative outcomes in carers do not always consider the
diversity of ways in which the caring role is experienced, or how caring relationships are
embedded within varied social relations, as is evident in the sociological and
anthropological literature focused on caring (Sadler and McKevitt, 2013). In contrast,
sociological and anthropological perspectives attempt to problematise biomedical models

of caring by examining the construct of the ‘carer.’

The sociological literature has provided numerous critical perspectives on caring to
critically de-construct the notion of carer in relation to wider underpinning assumptions
e.g. gender and power. Early work by sociologists focused on the critique of the notion of
caring from a feminist perspective. During the 1970s and 1980s, feminists exposed the
idea of caring as an activity that is gendered and naturally undertaken by women,
highlighting the exploitation of women'’s labour and status in society (Barnes, 2011; Finch,
1993). Feminists argued that women were not being compensated or recognised by the
state because they were not supported financially for their unpaid labour. During this era,
care focused on providing instrumental support and doing care to another (Ray et al.,
2008). This work led to the distinction between ‘caring about’ and ‘caring for.” ‘Caring
about’ includes feelings of concern and ‘caring for’ relates to the task oriented aspects of

caring and is therefore much more about unpaid labour (Ungerson, 1983).

This distinction was challenged in the 1990s and analyses extended to the relational
aspects of care. At this point, ‘interdependence and reciprocity’ characterised dominant
perspectives on caring relationships (Walmsley, 1993, pg. 137). These were also often
embedded in a shared life course and history (Lyon, 2010). Feminist post- modern
interpretations of power that emerged in the 1990s, emphasised ‘power in caring
relationships is constantly (re)created and (re)negotiated through interaction’ and is
therefore ‘fluid, complex, and constantly shifting’ (Dominelli and Gollins, 1997, pg. 412).
This perspective of caring challenged the notion of this as fixed and unchanging and

simultaneously drew attention to power and relationality in caring relationships.

It was during this era that feminist legal scholar Kimberle Crenshaw coined the term
‘intersectionality’ (Crenshaw, 1991) to describe a theoretical framework that is emerging
as a cornerstone of sociological thought. The fundamental tenet of intersectionality is the
notion that factors contributing to the diversity of experience such as gender, race and

sexuality are not independent or unidimensional. Instead they are multi-dimensional,
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interdependent social identities. According to intersectionality theory, single categories of
identity such as race or gender cannot alone explain inequalities or disparate outcomes,
without the intersection of the other identity. These factors intersect at a micro level of
experience and reflect interwoven systems of privilege or oppression at a broader macro
structural level (e.g. sexism and racism). Intersectionality encourages researchers to
consider social inequalities in health and provides a theoretical lens for interpreting novel
or unexpected findings. Both factors are thought to contribute to informing the

development of targeted health interventions (Bowleg, 2012).

The notion of the ‘carer’ has received less recognition in anthropological literature.
However, ethnographic accounts of suffering and illness have explored meanings of caring,
locating this in existing relationships, social networks, normative expectations of
reciprocity, and obligation, these require negotiation and may also be challenged (Holroyd,
2001; Van der Geest, 2002). Existing anthropological literature focuses on the social and
cultural meanings attached to caring and the implications that this role has on the

individual, their family, and the wider community (Sadler and McKevitt, 2013).

Although this study aims to develop an intervention to target burden experienced by
carers, and is consistent with some assumptions from biomedical perspective, evidently
the nature of care is complex. Different perspectives should be integrated where relevant,
with a view to understand caring in the context of people’s lives (Taylor and Bury 2007).
This is important for ensuring the successful development of an intervention to reduce
burden, given the limitations of previous interventions. To understand how this should be

done, it is logical to consider some of the complexities associated with carer burden.

2.4. The burden of care

Caring can be considered as a socially admired role, embedded within the relationship
between the carer and recipient of care (Fine and Glendinning, 2005), however, it is often
accompanied by the term burden (Molyneaux et al., 2011). The concept of ‘carer burden’
has become popular in literature because of the tendency of social science research to
focus on areas of ‘psychological dysfunction’, e.g. stress, anxiety, and depression

(Bastawrous, 2013).

Burden represents the negative impact of caring for a significant other and is one of the
most commonly used variables in the field of caring research, as both an outcome and
predictor (Chou, 2000; van der Lee et al., 2014). Findings from measures of burden are
used among researchers to inform and measure the development and delivery of

interventions to meet carer needs and support them in reducing their burden
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(Bastawrous, 2013). However, the use of this term can be problematic, as a consistent
definition and conceptualisation in research is lacking (Bastawrous, 2013). The meaning
of this term is further complicated by its interchangeable use with words such as

” o« ” o«

“wellbeing,” “stress”,

(Adelman et al.,, 2014).

problems” and “adverse effects” and its multifaceted nature

In 1966 Grad and Sainsbury introduced burden in the context of the family in an
examination of community care for the mentally ill. They understood burden as any
negative consequences to the patients family (Grad and Sainsbury, 1966). Since then, the
term has been commonly recognised in health care literature and numerous definitions
have been proposed. George and Gwyther (1986) considered ‘carer burden’ as
encompassing ‘the physical, psychological, emotional, social, and financial stresses that
individuals experience due to providing care’ (George and Gwyther, 1986, pg. 253). Given
that there is no agreed definition of burden within the literature, this definition will be
used in this research, as it takes in to account its multifaceted nature, acknowledging the

range of factors associated with burden.

Whilst inconsistencies in defining burden can be problematic, distinctions between
‘subjective’ and ‘objective’ burden have added complexities to research focussed on
burden. Objective burden refers to the aspects of care, such as number of hours provided
that are considered physical or instrumental, whereas subjective burden relates to the
emotional aspects of care than accompany this role (Montgomery et al., 1985). The
distinction between the two types of burden is not always discussed when multi-
dimensional burden measurements are used (Call et al., 1999; Clair et al., 1995). This has
implications for understanding burden and how it should be alleviated, as there are

different influential factors associated with the two types of carer burden.

Quantitative research approaches to exploring and measuring carer burden largely
dominate (Chou et al., 2003; Ganguly et al., 2010). These studies are valuable for
establishing statistical significance of correlates of carer burden and can inform evidence-
based intervention programmes (Chou et al., 2003; Honea et al., 2008). Quantitative
measures are also favoured in clinical settings and by policy makers for providing quick,
direct ways of determining individuals at risk of burden (Honea et al., 2008). Despite
benefits of using quantitative methods, they have been criticised for minimising context in
relation to burden, which is important for gaining a greater understanding of burden in a

given population (Bastawrous, 2013).
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Qualitative methods provide an alternative approach to understanding the concept of
carer burden, including rich, descriptive accounts of individuals’ experiences. Ganguly et
al. (2010) used focused groups to directly understand experiences of burden in carers of
individuals with schizophrenia and bipolar disease. Burden among carers related to
different areas, including family functioning, social isolation, financial difficulties, and
health. These aspects of burden are not traditionally incorporated into quantitative
measures. It is possible that quantitative measures may capture ‘burden’ in a way that
differs from carers’ actual experiences of providing care and their descriptions of the

phenomenon.

Interestingly, a systematic review of 17 qualitative studies by Greenwood et al. (2009a),
based on stroke carers reported that the term ‘carer burden’ was rarely used in carers’
descriptions of their experiences. However, their experiences provided a detailed picture
the challenges and satisfactions of caring, as well as negative consequences that could be
considered as burdensome. Much can still be learned from qualitative approaches used in
addition to quantitative studies. They could enhance the way that the notion of ‘carer
burden’ is investigated, ensuring interventions to reduce burden in carers of stroke

survivors are grounded in their experiences.

The next section outlines current understandings of the impacts of carer burden in carers
of stroke survivors, and implications for developing an intervention to address this

problem.

2.5. The impacts of carer burden in carers of stroke survivors

The burden of caring is a significant health concern (Bastawrous, 2013; Rigby et al., 2009).
For carers of stroke survivors, this is also associated with impacts on health and social
lives, in addition to physical and psycho-social wellbeing (Cameron et al., 2013; Murray et

al,, 2003).

Studies have indicated 25-46% of carers experience substantial burden within the first six
months of caring after stroke (Hung et al., 2012; Tooth et al., 2005). This time shortly
following the stroke has been described as taking up the role (White et al., 2006). In this
period carers gain control of their situations, make sense of their new roles, re-arrange
their everyday lives, seek information and support, identify the stroke survivors’ needs,
and develop the skills required to meet them (Brereton and Nolan, 2002; Greenwood et al.,

2009b; Lutz et al., 2011).
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Severity of burden experienced by carers in this early period is associated with numerous
factors including carer and stroke survivor characteristics. Examples include greater
stroke survivor disability, disturbances in stroke survivor and carer emotional health, and
increased time spent caring (Byun and Evans, 2015; Rigby et al., 2009). Qualitative studies
have provided evidence that carers experiences change over time as they develop skills,
coping strategies, and new routines to manage care responsibilities (Greenwood et al,,
2009b; Quinn et al., 2014a). This could lead to the assumption that burden would lessen
with time, however prolonged tiredness and deprivation of personal needs may lead to

increased burden for some carers (Adelman et al., 2014; Kamel et al., 2012).

Visser-Meily et al. (2008) assessed carers at one and three years post stroke, using a
questionnaire examining five domains of psychological functioning: burden, life
satisfaction, depression, harmony in the relationship and social support. Carer burden
declined over time; however, 43% of carers still reported strain at the final assessment
three years after the initial stroke. Evidently burden is not limited to the early period

following stroke. Input to alleviate this in the later care trajectory may be required.

Few studies aside from Visser-Meily et al. (2008) have addressed changes in burden over
time. Jaracz et al. (2015) conducted a study which aimed to assess carer burden at six
months (time one ) and five years post stroke (time two) to analyse changes in severity of
burden with time and the factors (determinants) of carer burden (e.g. socio-demographic,
stroke related and psychological characteristics). Eighty-eight patient and carer dyads
were assessed and carer burden was measured using the Carer Burden Scale. Forty-four
percent of carers reported considerable burden at time one and 30% at time two. These
findings are consistent with Hung et al. (2012) and Tooth et al. (2005), confirming a
significant proportion of carers are under severe strain in the period shortly following the
stroke. Consistent with Visser-Meily et al. (2008), this study found that overall burden

decreased with time, as did the proportion of carers with high burden (Jaracz et al,, 2015).

However the determinants of burden, identified by Jaracz et al. (2015) extend previous
findings by recognising the multifaceted nature of burden and its determining factors. In
their study, the levels of burden varied across domains investigated. Higher burden was
evident in dimensions including areas such as physical workload, psychological wellbeing
and lower in environmental aspects. Interestingly, all significant determinants related to
carer factors, which is inconsistent with previous evidence where patient related factors

e.g. disability play a role (Byun and Evans, 2015; Rigby et al., 2009).

16



Determinants of burden at time one included low sense of coherence and increased time
spent caring. Anxiety was a determinant at time two, this was considered in the context of
aging as carers faced worries about their abilities to provide care in the longer term as
they became older. Overall, findings indicated those with poor coping abilities in addition
to difficulties finding time to adapt to care in the context of their lives may find adjustment

in early period post stroke more diffucult.

Jaracz et al. (2015) accounted for the disparity with previous evidence by highlighting that
researchers have previously investigated carers shortly following the stroke, when a
severe status of disability is more likely to have greater impact on burden compared with
assessing this at six months (time one). However, Jaracz et al. (2015) could not determine

the actual point when burden declined as this was explored at two fixed time points.

Understanding the care experience over time, carer burden, and its determining factors is
crucial for successful intervention development (Jaracz et al., 2015). Findings discussed in
this section highlight the difficulties attached to the first few months following the stroke,
when carers require attention from health professionals in hospital and community

settings, before positive influences that can alleviate burden can take place.

Despite evidence indicating a decline in burden over time and an adaptive response to
managing care (Greenwood et al., 2009b; Jaracz et al., 2015; Quinn et al.,, 2014a; Visser-
Meily et al., 2008), a relatively high proportion of carers continue to experience burden
years after stroke, highlighting the importance of considering the longer term impacts of
caring. Attention to the changes in needs over time is also important for understanding
how to intervene appropriately (Cameron et al., 2013; Sadler and McKevitt, 2013). This
extends the focus on alleviating burden that has been presented in this section and is

discussed in the following section.

2.6. Conceptualising needs

Although ‘need’ is a taken for granted term in government policies relevant to carers,
varied definitions have been developed in different areas of research, with the view to

improve service delivery (Harrison et al.,, 2013).

One of the early and widely acknowledged attempts to define need was Maslow’s
Hierarchy of Needs (Maslow, 1943). Five levels of need were specified (psychological,
safety, love/belonging, esteem, and self-actualization). According to Maslow, the first four
needs (primary deficiency needs) should be fulfilled, leading to the final need for self-

actualisation. This sequential hierarchical concept of need received criticism for lacking
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attention to complex behavioural responses to more than one of the levels of need at a
given time (Fallon and Zgodzinski, 2005). It was also suggested that determining which
physical, interpersonal and social aspects of life are causally related to each end state
could be difficult (McCall, 1976). The theory is criticised for lacking flexibility and being
too general for assessing needs related to health (McCall, 1976; Sheaff, 2002).

Bradshaw introduced a sociological understanding of ‘need’ in the early 1970’s, with the
taxonomy of needs (Bradshaw, 1974), comprised of four types: Normative (imposed by
professionals such as a vaccination), felt (subjective wants, wishes and desires from the
perspectives of individuals), expressed (vocalised needs and actions expressed through
demands for services) and comparative needs (determining needs through comparing

groups of similar individuals who receive a service to those who do not).

Whilst this conceptualisation of need is argued to be more appropriate for health services
(Asadi-Lari et al., 2003), the four types of need are not without criticism. The normative
approach suggests needs are imposed by professionals, yet there are external pressures
from media and economic intuitions to deliver particular treatments (Komesaroff and
Kerridge, 2002). Felt needs are limited by perception, as they focus on individual wishes,
wants, and desires. Felt need involves no clinical judgement, making it difficult to
determine how this definition would fit with current health care delivery. Expressed needs
can be criticised for the likelihood that the rich would gain better care than the poor
would, given that this is based on demand (Boulding, 1966). Although it is likely that other
factors would also be influential in whether needs are met e.g. economic status, education
and class. Lastly, comparative need relies on existence of services; therefore it only applies

when these are available.

Despite these weaknesses, Bradshaw’s taxonomy of need highlights that the term ‘need’
has different meanings and can be understood from different perspectives (McGregor et
al,, 2009). It is also helpful for considering factors that might contribute to reported needs,
including cultural influences (Higginson et al., 2007). It also considers complexities that
are not addressed from a health services perspective of needs, where these are
understood as a capacity to benefit from health care services, and are restricted to

‘medically’ necessary needs.

As this study is focussed on carers, it is unlikely that they will only have medical needs.
Bradshaw’s taxonomy of need is appropriate for defining needs in this study, as the four
domains appear relevant to developing an intervention for carers. Felt and expressed

needs are particularly important for understanding need from the perspective of the
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carers themselves, which is important for ensuring that an intervention is tailored to their

needs.

Whilst it remains unclear what is meant by the term ‘need’, different perspectives have
offered understandings that can influence how needs continue to be addressed in future.
As the debate continues, patients, carers and family members continue to require support
for varied needs. The following section attends to how needs have been addressed in

carers of stroke survivors.
2.7. Needs in carers of stroke survivors

In the stroke caring literature, the term ‘need’ is becoming increasingly used. Yet the
meaning of the term lacks clarity, as a definition is not always provided. Self-reported
needs have previously been explored in community dwelling stroke survivors (McKevitt et
al,, 2011; Sumathipala et al., 2012). This work has extended to addressing the needs of
carers of stroke survivors; examples from the literature include, but are not limited to;
information (Wallengren et al., 2010), education (Hafsteinsdéttir et al., 2011), social
support (Cameron et al., 2013), improved communication with stroke survivors (Le Dorze

and Signori, 2010) and coping with daily life (Saban and Hogan, 2012).

Despite ‘needs’ lacking consistent definition, support is considered more beneficial if it is
tailored to individuals’ needs (Cameron and Gignac, 2008; Cutrona, 1990). Yet addressing
needs is complicated by the changing nature of the caring scenario (Cameron and Gignac,
2008; Cameron et al.,, 2013; Gaugler, 2010; Greenwood et al., 2009b). The Timing it Right
(TIR) Framework (Cameron and Gignac, 2008) was designed to identify gaps in
knowledge and guide the development and evaluation of interventions in accordance with
changing needs over time. This was developed based on the expected clinical pathway for
stroke and a literature review of 11 studies that discussed support needs and when they

occurred in the illness trajectory.

Cameron and Gignac (2008) outlined five phases in the TIR Framework, starting from the
point of event/diagnosis, moving towards stabilisation, then preparation and
implementation, before the final phase of adaptation. In each phase, a description of the
setting and focus of care by professionals and family members is included. A more specific
understanding of support needs at each phase is also provided, drawing on four key types
of support (informational, emotional, instrumental and appraisal). The framework is
based on the premise that providing information and support for phase specific needs will
enhance caregiver preparedness, ease transition across the care continuum, and decrease
negative outcomes e.g. burden, depression, and other health outcomes.
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Following development of the framework, Cameron et al. (2013) conducted semi-
structured interviews with 14 health care professionals (HCPs) and 24 carers to identify
key providers of support and explore carers’ support needs and how they change over
time. The TIR Framework was used as a conceptual guide in the analysis of the interviews.
Different informational and instrumental needs were apparent for each phase of the
framework. However, emotional needs were less variable over time, and stress and strain
were experienced consistently. Carers needed to feel supported across all phases and
different providers of support were identified e.g. family members HCPs, friends, and

peers with an indication of when their support was needed most.

The original framework and these qualitative findings informed the development of the
Timing it Right Stroke Family Support Programme (TIRSFSP) which has been tested in a
feasibility and pilot randomised controlled trial (RCT) (Cameron et al., 2014a). The
TIRSFSP was offered in two formats (self directed by carer or stroke support person
directed) and compared to standard care. Preliminarily findings indicated this is feasible
and may enhance carers’ perceived support and mastery, however, this requires testing in

a larger scale trial.

Although findings from Cameron et al. (2013) have informed the development of an
intervention, they have limitations. Cameron et al. (2013) used a cross-sectional design;
different groups of carers were interviewed at different times between one month and
one-year post stroke. This relied upon a retrospective understanding of needs, with
potential difficulties in recall of needs. There would be benefit from gaining an in-depth
understanding of needs over time in a longitudinal study as part of informing the

development of an intervention to reduce burden in carers.

Furthermore, Cameron et al. (2013) did not explore the factors that influence whether
carers’ needs are addressed e.g. barriers and facilitators. These factors are useful for
understanding needs in context and the circumstances that dictate whether carers gain
appropriate support, including individual factors e.g. willingness to accept support. This is
an area that warrants exploration, as limited research has specifically examined the

barriers and facilitators to addressing a range of needs in carers of stroke survivors.

Eames et al. (2010) addressed only the barriers to accessing stroke information from the
perspectives of both stroke survivors and carers. White et al. (2007) explored both
barriers and facilitators to undertaking the caring role, rather than their relation to
specific needs. Le Dorze and Signori (2010) explored needs and the barriers and

facilitators to addressing needs; however, the focus was limited to carers of individuals
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with aphasia. Attention to how barriers and facilitators to addressing needs change as
needs change over time would be a valuable contribution to research for developing

interventions.

In summary, although evidence highlights the importance of attending to carers needs in
the development of interventions (Cameron and Gignac, 2008; Cameron et al.,, 2014a;
Cameron et al,, 2013) further work is required to develop a successful intervention for
reducing burden in carers of stroke survivors. Focussing on needs establishes key areas
for intervention in the context of carers’ lives. This establishes ‘what’ carers want, but we
cannot assume that addressing needs directly influences carer burden, without gaining a
more in-depth understanding of carer burden, and some of the behavioural and
environmental factors that influence this concept. Exploring behavioural and
environmental factors and their determinants, in addition to carer needs and the barriers
and facilitators to addressing these would provide a valuable contribution to the

knowledge required for developing interventions for carers.

As stated previously, the IM approach adopted for the study starts with a comprehensive
needs assessment. This provides a framework for incorporating these areas for
exploration into developing a proposed theory- and evidence-based intervention for
reducing burden in carers of stroke survivors. The following section provides an outline of

the research questions addressed within the thesis.
2.8. Overview of research questions addressed in the thesis

2.8.1. Section one: ‘Background: Problem identification and approach to
intervention development’
Systematic review: An update of the review by Legg et al. (2011) (chapter three)

Prior to developing a new intervention, a review by Legg et al. (2011) was updated

addressing two research questions:

e Are there any effective interventions for addressing negative outcomes in carers of
stroke survivors?
o Are there any benefits of a particular type of pre-defined intervention type for

reducing negative outcomes in carers?

A narrative account of the findings and a meta-analysis is provided.
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Chapter four provides a rationale for using IM to develop an intervention and outlines the

context for later work.
2.8.2. Section two: ‘Intervention Mapping: (needs assessment)’

As stated previously, each component of work in this section contributes to the first stage
of IM, the needs assessment. This stage of the process has two main aims which influenced
the research questions for this section of the thesis. The first aim is to gain a detailed
description of the behavioural and environmental causes of a problem and their

determinants. This led to the second systematic review contributing to this thesis:
Systematic review of systematic reviews (chapter five)

The systematic review of systematic reviews synthesised evidence regarding the factors
that influence burden in carers of stroke survivors and other longer-term conditions. Four

research questions were addressed:

e What are the behaviours associated with carer burden in carers of people with
longer-term conditions?

e What are the environmental conditions that facilitate or limit behaviours
associated with burden?

e  What other factors are associated with carer burden (including those related to
both the carer and the patient)?

e What are the determinants (predictors) of behaviours and environmental factors

associated with carer burden?
A narrative account of findings is presented in chapter five.

The second aim of the needs assessment is to gain an understanding of the ‘at risk’ group,
their needs, and the factors that influence these. This led to the conduct of a third

systematic review (chapter six) and an empirical study (chapter seven).
Systematic review of qualitative studies: Thematic synthesis (chapter six):

A systematic review of qualitative literature was conducted to update an existing review
(Greenwood et al., 2009a) to illustrate the experience of carers of stroke survivors

between 2005-2015. Three research questions were addressed:

e What are the needs of carers of stroke survivors?

e What is known about how and whether needs change over time?

22



e What is known about the barriers and facilitators to addressing needs?

A thematic approach to synthesising the data was used (Thomas and Harden, 2008). The

methods and results for this review are outlined in chapter six.
Empirical study: Qualitative interviews (chapter seven):

This empirical study sought to explore carers experiences over time in two groups of
carers using qualitative, semi-structured interviews (Group one: shortly following
discharge from hospital, then two further interviews, each separated by 3 months; Group
two: nine to 36 months since the stroke). This study also includes an exploration of carers’

social support networks, using a social network mapping activity (Antonucci, 1986).

e What are the needs of carers of stroke survivors (at each time point)?
e What are the barriers and facilitators to addressing needs?
e How do needs, and barriers and facilitators to addressing needs change over time?

e What can we understand about carers social support networks?

Thematic analysis (Braun and Clarke, 2006) was used to analyse interview data. The

methods and results for this study are outlined in chapter seven.
2.8.3. Section three: ‘Developing and designing the intervention’

Chapter eight describes the further stages of the IM process, leading to the development of
a proposed intervention. Chapter nine provides an overall discussion of the research

presented.
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3. Chapter three: Interventions for carers of stroke survivors: A

systematic review and meta-analysis of randomised controlled trials.

3.1. Introduction

This chapter presents an update of a Cochrane systematic review of ‘non- pharmacological
interventions for caregivers of stroke survivors’ (Legg et al.,, 2011). The review was
conducted to establish whether existing interventions are effective (i.e. show a statistically
significant difference between two groups on an outcome measure) in reducing negative
outcomes experienced by carers after stroke. A narrative account of the findings and a
meta-analysis is provided; findings are summarised and recommendations for developing

future interventions for carers of stroke survivors are considered.
3.2. Rationale for review

Although there is variability in carers characteristics, their social roles and how they are
defined, individuals who adopt this role contribute largely to the care that is provided to
stroke survivors (Cecil et al,, 2013; Lou et al., 2016). Numerous systematic reviews have
summarised the evidence concerning effective interventions for reducing negative
outcomes in carers of stroke survivors (Brereton et al., 2007; Eldred and Sykes, 2008;
Visser-Meily et al., 2008). Aspects of carer health have also been addressed in two
Cochrane reviews (Ellis et al., 2010; Smith et al., 2008a), however carers were not the

primary focus.

Legg et al. (2011) conducted a systematic review with a primary focus on carers, to
establish the effectiveness of interventions for informal carers of stroke survivors on a
range of outcomes. Eight intervention studies from four different countries, over a period
of twelve years, provided insufficient evidence to establish which types of interventions
were most effective in reducing or preventing carer-specific stress and strain, general
stress or distress, depression, anxiety and health related quality of life, compared to
receiving no intervention or standard care. A teaching procedural knowledge type
intervention, compared to usual care was suggested as the most promising for reducing
carer- specific stress and strain, general stress or distress, depression and improving
health related quality of life. This was the case when administered to carers prior to the
patients’ discharge from hospital. However, findings were based on data from one small,

single-centre study (Kalra et al., 2004).
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Legg et al. (2011) conducted searches in 2010; therefore it was important to update this
research addressing the effectiveness of interventions for carers. A systematic review was
deemed as an appropriate method, as this collates all empirical evidence according to pre-
defined criteria to answer a pre-specified research question, and reduces bias using

explicit, systematic methods, leading to more reliable findings (Higgins and Green, 2011).

3.3. Aim of review

Consistent with the review by Legg et al. (2011), the primary aim of this systematic review
and meta-analysis was to investigate the effectiveness of interventions targeted towards

carers of stroke survivors. A secondary aim was to establish if the benefits of interventions
are greater in any pre-defined intervention sub group e.g. teaching procedural knowledge,

support and information, or psycho-educational type interventions.
3.4. Methods

The Cochrane review methodology, guided by Legg et al. (2011) included: identifying
relevant research, assessing methodological quality of studies, summarising the evidence,

interpreting findings, and highlighting implications of the research.

3.4.1. Inclusion and exclusion criteria

Studies included in the review were RCTs of non-pharmacological interventions targeted

towards informal carers with the following features:

e Delivered to an informal carer of a stroke survivor.

o Delivered to an informal carer and a stroke survivor as a dyad (both the informal
carer and the stroke survivor are randomised).

e Compared to routine care or no care.

o There is an intention to have an impact on carers’ knowledge, beliefs, attitude or

behaviour.

Carers were defined as ‘a person of any age who provides one or more hours of unpaid
help and support per week to a stroke survivor,” however authors definitions were also

accepted.

Studies were excluded from the review if stroke survivors were the primary target of the
intervention and if the study was not published in English. RCTs of interventions targeted
at those with mixed aetiology were excluded if the percentage of stroke survivors in the

study was less than 80%.
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3.4.2. Types of outcome measures

The outcomes of interest were those outlined by Legg et al. (2011):

Primary outcomes

1. Informal caregiver stress and strain at the end of the scheduled follow up period.

2. Informal caregiver wellbeing at the end of the scheduled follow up period.

Secondary outcomes

1. Global measures of stress or distress.

2. Measures of anxiety.

3. Measures of depression.

4. Informal health related quality of life at the end of the scheduled follow up period.
5. Informal caregiver satisfaction.

6. Informal caregiver mortality.

3.4.3. Study identification and data extraction

Databases were searched from 01.01.2009 - 05.02.2015. JH developed a comprehensive
search strategy (appendix A) based on expert advice from the Cochrane Stroke Group and
guidance from an information specialist. The following databases (n=9) were searched to
identify studies for inclusion; AMED, CINAHL, Cochrane Library, HMIC, Medline, PsycInfo,
Social Work Abstracts, Web of Science and EMBASE.

JH and another reviewer independently screened all titles and abstracts to assess their
eligibility. Studies that did not meet the inclusion criteria were excluded. Full text
publications were obtained for potentially relevant studies. Where articles could not be
obtained, authors were contacted. The same reviewers independently applied the
inclusion criteria to this list. Disagreements were resolved through the involvement of a

third reviewer.

Independent data extraction by JH and another reviewer was performed for all eligible
studies. A standard data extraction form was used to guide this process, information
included: participant data, characteristics of the interventions, outcome measures used,
baseline scores for carer demographics, results for continuous and dichotomous outcomes

and risk of bias.
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3.4.4. Assessment of methodological quality

The concept of ‘quality’ is difficult to define and there is a lack of consensus regarding how
this should be measured in systematic reviews (Ryan et al., 2013). The Cochrane Risk of
Bias Tool is one of the most comprehensive approaches for assessing biases that could
potentially occur in RCTs included in meta-analyses or systematic reviews (Higgins and
Green, 2011). The authors recognised limitations in this tool such as the length of time it
takes to complete and the lack of extensive research on its reliability. However, greater
transparency is provided in comparison with other approaches to assessing bias, and

readers can decide whether they agree with supporting judgements that are provided.

Whilst the development of risk of bias assessments is continuing to evolve, based on
current evidence, the Cochrane Risk of Bias Tool (Higgins et al., 2011) was selected for this
review. Each trial was assessed for risk of bias based on six domains (randomisation
sequence generation, allocation concealment, blinding of participants and personnel,
blinding of outcome assessment, selective reporting, and incomplete outcome data). For

each, a judgement of high low or unclear bias was made, with support for judgements.

3.4.5. Datasynthesis

Included studies were grouped into three categories based on those outlined by Legg et al.
(2011) and an additional ‘other’ category (table one). The other category was created for
interventions that did not fit discretely into the pre-specified categories. To ensure that
this process was unbiased, a group of five researchers independently assigned the
interventions to one of these four categories based on an extract with details about the

intervention. Results were collated and any disagreements were resolved by consensus.

Table 1: Types of interventions

Types of interventions

1. Support and information: Interventions that provide participants with
information to connect them with necessary resources, opportunities, or support.

2. Teaching procedural knowledge: Interventions that focus on preparing
participants for the work of providing care to a stroke survivor, and are based on
manual or practical activities.

3. Psycho- educational: Interventions that reinforce personal strengths, resources
and coping skills of participants in order, for example to avoid relapse or
contribute to their own health and wellness on a long-term basis.

4. Other: An additional ‘other’ category was included where the studies did not fit
in to any of the discrete categories, or alternatively if they fit it to more than one of
the categories.
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3.4.6. Meta-analysis

Several meta-analyses were conducted and combined with those that were included in the
meta-analysis by Legg et al. (2011). Before conducting a meta-analysis, decisions were

required regarding the choice of a random effects or fixed effects statistical model.

The fixed effects model is based on the assumption that the single source of variation in
outcomes is that occurring within the study, meaning the effect expected from each study
is the same (Haidich, 2011). As a result, studies are assumed to be homogenous, with no
differences in the population of study or selection criteria, and treatments or interventions
are delivered in the same way. These models give more weight to larger studies, where

standard error is smaller.

The random effects model is often favoured in comparison with the fixed effects model, as
the assumption that the effect of interest is the same across all studies is often flawed
(Haidich, 2011). The random effects model is based on the assumption that there is a
distribution of true effect sizes, with the goal being to estimate the mean of this
distribution (Borenstein et al., 2010). Using the random effects model, more equal
weighting is given to studies and these are based on within study and between study
variance. Confidence intervals using the random effects model are usually wider than the
fixed effect model, unless between study variance is not apparent, in which case both
models produce the same finding (Veroniki et al., 2015). Both methods were considered

before conducting the meta-analysis and applied appropriately.

Heterogeneity was also considered in the interpretation of findings. To understand
variability across studies, it is important to distinguish between different sources of
heterogeneity (Haidich, 2011). Clinical diversity encompasses the variability in
participants, interventions, and outcomes. Methodological diversity is the variability in
study design and risk of bias. It is however argued that statistical heterogeneity is
inevitable, as clinical and methodological diversity always occur in a meta-analysis

(Higgins et al.,, 2003).

The chi-square (X2) test is the statistical measure for heterogeneity, used to assess
whether differences in findings are as a result of chance. Heterogeneity of intervention
effects (variation in effect estimates beyond chance) are indicated by a low P value (or a
large chi-squared statistic relative to its degree of freedom). Additional methods have
been introduced to establish the impact of the heterogeneity on the meta-analysis. The I-
square I2 statistic is used to outline the percentage of variability in effect estimates that is

as aresult of heterogeneity, as opposed to chance (Higgins and Thompson, 2002; Higgins
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et al,, 2003). This ranges from 0% to 100%, where higher values indicate greater
heterogeneity. Difficulties in interpreting can arise, as the importance of inconsistency is
dependent on numerous factors. Higgins and Green (2011) outlined guidance for

interpretation:

e 0% to 40%: might not be important;
e 30% to 60%: may represent moderate heterogeneity™;
e 50% to 90%: may represent substantial heterogeneity*;

e 75% to 100%: considerable heterogeneity*.

*The importance of the observed value of I2 depends on (i) magnitude and direction of
effects and (ii) strength of evidence for heterogeneity (e.g. P value from the chi-squared

test or a confidence interval for 12).

Heterogeneity was assessed through examining forest plots and carrying out the chi-
square (X2) test using a P value of less than 0.1 as an indicator of heterogeneity. The effect
of heterogeneity was quantified using the 12 statistic. Guidance for interpretation is
outlined above. An 12 value of 50% or above was considered as substantial heterogeneity

(Higgins and Green, 2011).

3.4.7. Measures of treatment effect

3.4.71 Continuous outcome

Continuous outcomes are those where measurements for an outcome are on a numerical
scale, usually summarised as means. Legg et al. (2011) analysed the following as
continuous outcomes: informal caregiver stress and strain, informal caregiver well-being
(the primary outcomes), depression, health related quality of life and satisfaction
(secondary outcomes). Means and standard deviations were used under the assumption

that they had a normal distribution.

3.4.7.2 Dichotomous outcomes

Dichotomous data is data from outcomes that can be separated in to two distinct
categories, where participants cannot be in both categories. Two types of dichotomous
data are relevant for the current review, these are alive or dead and data that have been
dichotomised from outcomes that are not dichotomous. Legg et al. (2011) converted

measures of anxiety to dichotomous data using published optimal clinical cut-points.
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Using optimal cut off points, individuals in one state (e.g. anxiety) can be separated from
those in another state. Individuals who lie above the clinical cut point on a scale for
anxiety are likely to meet criteria for having anxiety; those who lie below the cut off point
are less likely to have anxiety. The measure of effect for dichotomous outcomes was the
risk ratio (RR) in the review by Legg et al. (2011). For this review, outcomes were

reviewed to determine appropriate methods of analysis.

3.4.8. Statistical software

RevMan version 5.3 was used for all meta-analyses (Cochrane Collaboration, 2014).
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3.5. Results

The search identified 9454 references, following de-duplication 8675 remained, of these

22 were considered potentially relevant and the full texts were reviewed (one of the 22

was provided by an author following contact regarding an abstract). Ten studies were

excluded (see figure two). Twelve studies were included in February 2015.

Records identified through
database searching
{n=9454)

Records after duplicates removed
(n = 8675)

b

Records screened

(n=8675 )

Full-text articles assessed for
eligibility from screen
(n=21)

Full text article assessed for
eligibility from author
(publication following
abstract) (n=1)

(n=22)

L 4

Records excluded
(n = 8654)

Studies included in
synthesis
(n=12)

Y

Full-text articles excluded
(n=10)

Reasons: Carer not primary
target ofintervention (n=2);
not compared to routine or
no care (n=1) article not
published in English (n=1);
not a RCT (n=2); Less than
80% of participants from
mixed conditions were
stroke (n=1); abstract not
full text publication (n=3) *

*response from1 author
regarding publication of full
text.

Figure 2: Study selection process diagram (using PRISMA guidelines)
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3.5.1.

Included studies

Twelve new studies in addition to eight identified by Legg et al. (2011), met the inclusion

criteria. All studies were published in English and the majority were conducted in

America. Other locations included Germany, Canada, Taiwan and the UK. Five studies

targeted carer and stroke survivor dyads, remaining studies targeted carers only. The

timing of intervention delivery ranged from six weeks to one year, the majority were

delivered within the first three months following discharge. Most studies collected

demographic data from carers e.g. age and gender (see characteristics of included studies,

appendix B).

Table two outlines the studies in accordance with the intervention categories.

Table 2: Categorisation of interventions

Support and
information:
Interventions that
provide participants
with information to
connect them with
necessary
resources,
opportunities, or
supports.

Teaching
procedural
knowledge:
Interventions that
focus on preparing
participants for the
work of providing
care to a stroke
survivor and are
based on manual or
practical activities.

Psycho-
educational:
Interventions that
reinforce personal
strengths, resources
and coping skills of
participants in
order, for example
to avoid relapse or
contribute to their
own health and
wellness on a long-
term basis.

Other (where
interventions could
be categorised in
more than one of
the three defined

groups).

(Cameron et al.,
2014a; Pierce et al,,
2009¢)

(Forster et al.,, 2013;
Perrin et al,, 2010;
Shyu et al., 2010)

(Bishop et al., 2014;
Eames et al., 2013;
King et al,, 2012;
Pfeiffer et al., 2014)

(Bakas et al., 2009;
Marsden et al.,
2010; Smith et al,,
2012)

There were seven modes of intervention delivery:

Table 3: Modes of delivery

Mode of delivery

Study

1. Written and telephone

(Bakas et al., 2009)

Telephone

(Bishop et al., 2014)

(Marsden et al,, 2010)

2.
3. Face to face group setting
4. Face to face and telephone

(Cameron et al., 2014a; Forster et al,, 2013; King
et al,, 2012; Pfeiffer et al., 2014; Shyu et al., 2010)

5. Face to face and video calls (Perrin et al,, 2010)
6. Web based (Pierce et al.,, 2009c; Smith et al,, 2012)
7. Written, face to face and (Eames et al., 2013)

telephone
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For details of the study interventions and comparators, see appendix B.

3.5.2. Excluded studies

Table four outlines reasons excluding studies:

Table 4: Excluded studies

Reasons for exclusion with study references

Less than 80% of participants from mixed conditions were stroke survivors (Elliott et
al.,, 2009)

Not published in English (Frischknecht et al., 2014)

Carers not primary target of intervention (not part of randomisation) (Backhaus et al.,
2010; Wang et al., 2015)

Abstract (Bakas et al,, 2010; Cameron et al., 2011; Miller et al., 2010)

Not RCT (Forster et al., 2012b; Oupra et al., 2010)

Not compared to usual care or control (Ostwald et al., 2014)

3.5.3. Risk of bias in included studies

Findings from the risk of bias assessment are presented for each of the six domains;
method of randomisation, allocation concealment, blinding of participants and personnel,

blinding of outcome assessment, selective reporting and incomplete outcome data.
3.5.3.1 Randomised sequence generation

Ten studies reported methods of randomisation that were considered as low risk of bias
(Bakas et al., 2009; Bishop et al., 2014; Cameron et al., 2014a; Eames et al., 2013; Forster
etal, 2013; King et al,, 2012; Marsden et al., 2010; Perrin et al., 2010; Pfeiffer et al., 2014;
Smith et al., 2012). Two studies were unclear, due to insufficient information to make a

judgement (Pierce et al., 2009¢; Shyu et al.,, 2010).
3.5.3.2 Allocation concealment

For the majority of studies, allocation concealment was not reported or there was
insufficient information to make a judgement (Bakas et al., 2009; Bishop et al., 2014; King
etal, 2012; Marsden et al,, 2010; Perrin et al., 2010; Pfeiffer e