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Abstract

Background: As the detrimental effects of sedentary behaviour on health and well-
being are well documented and with stroke survivors having an increased risk of
poor health outcomes and being identified as being more sedentary than healthy
adults (English et al., 2014), it was deemed important to address the gap in
sedentary behaviour and stroke research by focusing on those stroke survivors who
have severe mobility disability. The thesis aimed to investigate and better
understand sedentary behaviour in stroke survivors with severe mobility disability
living at home and identify the next steps needed for research into sedentary

behaviour in this stroke population.

Methods: Two systematic reviews were undertaken to evaluate the existing
literature. A Q-methodological study was conducted to explore sedentary
behaviour from the perspectives of stroke survivors who have severe mobility
disability, their carers and healthcare professionals. A second study investigated
the energy requirements for activities of daily living in stroke survivors with severe

mobility disability living at home using indirect calorimetry.

Results: Keeping moving and reducing sedentary behaviour following their stroke
was an integral part of their rehabilitation, with an intervention and strategies to
reduce sedentary behaviour in this stroke population being welcomed by the stroke
survivors, carers and healthcare professionals involved in their care. The thesis
also identified higher energy requirements for activities of daily living in stroke
survivors with severe mobility disability compared to healthy adults and that it may
be possible to incorporate seated functional tasks involving the upper limb in

strategies to reduce sedentary behaviour.

Conclusions: The novel research presented in the thesis highlights the importance
of inclusion of stroke survivors with severe mobility disability in research and the
need for further research to build upon the baseline provided by the thesis in order
to inform future interventions to reduce sedentary behaviour in this stroke

population.
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Chapter 1 — Introduction

1.1. Background

The research in this thesis is concerned with investigation of sedentary behaviour in
stroke survivors with severe mobility disability living at home. This first chapter
provides background and context to the research topic; it firstly outlines the
aetiology and epidemiology of stroke, highlighting the importance of research into
the health condition. It continues to discuss the emergence of interest and research
in sedentary behaviour in the general population and then more specifically in the
context of the stroke population. The rationale for the research is then outlined and
discussed. As the thesis specifically focuses on stroke survivors with severe
mobility disabilities, the term ‘disability’ is explored and the definition adopted
confirmed. The penultimate section provides the aims and objectives for the thesis,
with the chapter concluding by providing an outline of the subsequent chapters

within the thesis.

1.1.1. Stroke: Aetiology, Epidemiology and Disability

Stroke remains a major iliness in the United Kingdom (UK) and worldwide with
approximately 100,000 people suffering a first or recurrent stroke every year in the
UK (Dworzynski et al., 2015) and almost 14 million incidences of first-time strokes
worldwide (Institute for Metrics and Health Evaluation, 2016). It is the fourth largest
cause of death in the UK, with one in eight strokes being fatal within the first 30
days following the stroke (Bray et al., 2016) and the second leading cause of death
worldwide (World Health Organisation, 2018). Despite the high mortality rates
following stroke, more patients are surviving a stroke than ever before (Stroke
Association, 2018). At least 1.2 million people are living in the UK who have had a
stroke, with nine out of ten stroke survivors returning home within six months of
their stroke in England, Wales and Northern Ireland (Stroke Association, 2018).
Approximately 25% of stroke survivors will go on to have either a recurrent stroke or

a transient ischaemic attack (TIA) (Stroke Association, 2018)

Stroke is the leading cause of severe disability in the UK (Stroke Association, 2018)
and the second largest cause of disability globally (Johnson et al., 2016). Due to the
complex nature of stroke, the effects of the stroke depend on which parts of the
brain have been affected and can include; weakness in arms and legs, problems
with speech and vision, fatigue and problems with memory and thinking. Limb

weakness is extremely common after stroke with almost three quarters of stroke



survivors reporting leg weakness that affects both walking and balance (Stroke
Association, 2018). The Sentinel Stroke National Audit Programme (SSNAP)
clinical audit report for April 2017 — March 2018 reported 15.2% of patients had a
Modified Rankin Scale score of 4 — indicating a moderately severe disability and
7.3% had a score of 5 — indicating a severe disability at discharge. Stroke survivors
often require significant support following their stroke, with 41% requiring help with
their activities of daily living when discharged (Royal College of Physicians Sentinel
Stroke National Audit Programme (SSNAP), 2018).

The estimated cost of stroke to the UK society, taking into account costs to the
NHS, personal social services, informal carers (i.e. family and friends) and losses in
productivity, is around £26 billion a year (Patel et al., 2017), 30% of which relates to
the cost to the NHS. This figure is predicted to significantly increase with the overall
costs of stroke in the UK for people aged over 45 years old projected to rise to £43
billion in 2025 and £75 billion by 2035 (Patel et al., 2017). Stroke is therefore a
significant current economic burden in the UK that will continue into the future with

increased prevalence.

Considering the significant economic burden of stroke in the UK and the
devastating effects of the health condition on both the patient and their family and

friends, improving longer term health outcomes is an identified research priority.

1.1.2. Sedentary behaviour

Sedentary behaviour is the focus of increasing, clinical, policy and research
interest, as evidence of its detrimental effects on health and well-being increases
(de Rezende et al., 2014; Davies et al., 2011; Owen et al., 2010; The Sedentary
Behaviour and Obesity Expert Working Group, 2010). Sedentary behaviour is
defined as any waking behaviour, while in a sitting or reclining posture,
characterised by low energy expenditure (<1.5 metabolic equivalents of task
(METSs)) (Tremblay et al., 2017) as opposed to physical activity which is defined as;
any bodily movement produced by skeletal muscles that results in a substantial

increase of resting energy expenditure (Caspersen et al., 1985).

When discussing sedentary behaviour and physical activity it is important to
understand the units of measurement that are referred to in the definitions. In order
to categorise intensity of activities and ultimately the energy costs associated with
the activities, metabolic equivalents of tasks (METSs) are used. METs are defined as

multiples of the resting metabolic rate, with one MET referring to the amount of



oxygen (O2) consumed at rest, sitting in a chair quietly. This corresponds to an
energy expenditure of 1kcal per kg body mass per hour or the approximate oxygen
consumption of 3.5ml O, per kg body mass, for an average adult (Lagerros and
Lagiou, 2007; Jette et al., 1990). As presented in Figure One, sedentary behaviour
and varying levels of physical activity (PA) are distributed along a continuum of

energy expenditures characterised by the MET level associated for the activity.

It is suggested that sedentary behaviour and physical inactivity are two distinct
constructs with different physiological responses and health outcomes that can
coexist (van der Ploeg and Hillsdon, 2017; Tremblay et al., 2010). Physical
inactivity refers to an insufficient amount of moderate- and vigorous-physical activity
(MVPA: physical activity requiring moderate to large amounts of effort causing an
increase in heart rate, using approximately greater than 3 METS) (Tremblay et al.,
2017), i.e. not achieving daily/weekly targets identified in physical activity guidelines
(Davies et al., 2011). Considering the two definitions of sedentary behaviour and
physical inactivity, an individual may not reach the recommended levels of physical
activity yet spend little time sitting, whereas others may be physically active for
short bursts (i.e. running for an hour), but spend prolonged periods sitting
(Dempsey et al., 2014; Owen et al., 2011). In addition only high levels of moderate
intensity physical activity (i.e. >60 minutes per day) have been found to eliminate

the increased mortality risk associated with high sitting time (Ekelund et al., 2016).

1 I
1 I
| i ;
Sedentary | Light Physical | Moderate 0 Vigorous
Activity H Activity i Physical Activity 0 Physical Activity

; ; ;
] 1T 1T 1T 1T 17T T T

0 1 2 3 4 5 6 7 8

Metabolic Equivalents (METs)

Figure 1 Energy Expenditure Continuum (Adapted from Sedentary Behaviour
Research Network (2017))

For the purpose of this project, sedentary behaviour will be interpreted as
sitting/lying down during waking hours without being otherwise active (Owen et al.,
2011).



With the evidence (Healy et al., 2008; Matthews et al., 2008) that a significant
proportion of an adult’s day is spent either sedentary or in light intensity physical
activity (LIPA: physical activity that requires a low amount of effort and typically
uses between 1.5 - 3 METS), more recently the focus of research has concentrated
on sedentary behaviour including patterns of accumulation (occurrence and
durations of bouts of sedentary time), health consequences of sedentary lifestyles
(Patterson et al., 2018) and interventions to reduce sedentary behaviours (Dunstan
et al., 2012a).

Early work by Morris and colleagues (1958) found a higher incidence of
cardiovascular disease in occupations that primarily required sitting (e.g. bus
drivers and telephone operators) compared to workers who were required to be
more physically active (e.g. bus conductors and postmen)(Dunstan et al., 2012a).
Although early studies like this highlighted the potential role of physical activity in
preventing premature mortality, the emergence of evidence reporting the
deleterious health effects of sedentary behaviour has suggested that some of the
associations previously found may be explained by time spent sitting rather than
being less physically active (Katzmarzyk, 2010).

Prominent findings in the literature around health risks of sedentary behaviour
suggest associations between sedentary time and all-cause mortality (Matthews et
al., 2015; Chau et al., 2013), cardiovascular mortality (Matthews et al., 2015),
metabolic risk (Healy et al., 2015; Edwardson et al., 2012; Healy et al., 2008),
diabetes (Henson et al., 2016; Wilmot et al., 2012), obesity (Hu et al., 2003) and
some types of cancer (Tremblay et al., 2010). Other negative impacts of sedentary
behaviour have also been highlighted with indications of increased symptoms of

anxiety (Teychenne et al., 2015) and depression (Teychenne et al., 2010).

Altering patterns of sedentary behaviour (number of breaks, length of break and
content) is being explored. Experimental studies (primarily short-term, laboratory-
based work) provide supporting evidence of the positive effect on metabolic
outcomes of breaking-up sitting time (Benatti and Ried-Larsen, 2015). Short brief
activity breaks throughout the day may be as effective as a continuous 30 or 60

minute bout of exercise (summarised in Dempsey et al., (2014)).

Recent work has focused on aiming to develop and evaluate interventions to
reduce sedentary behaviour in different population groups, including children
(Hegarty et al., 2016), adults (Gardner et al., 2016; Martin et al., 2015) and



specifically occupational sedentary behaviour in adults (Shrestha et al., 2018).
Although more work is required to develop, refine and evaluate, including the longer
term effects of the interventions, encouraging results have been reported with some

interventions demonstrating the ability to reduce sedentary behaviour.

1.1.3. Sedentary behaviour and stroke

The focus of sedentary behaviour research to date has primarily been conducted in
healthy populations. However with the reported health risks of time spent
sedentary, a shift to investigate sedentary behaviour in populations with health
conditions or disabilities has recently been welcomed. One condition that has
become a focus of sedentary behaviour research is stroke.

With stroke risk factors including high blood pressure and diabetes, targeting
sedentary behaviour in stroke survivors could potentially help to reduce
reoccurrence of stroke and the development of associated medical conditions.
However, with stroke survivors having a greater range of disabilities than other
conditions (Adamson et al., 2004), targeting sedentary behaviour in this population
is challenging.

Stroke survivors spend significantly more time sedentary (English et al., 2014) and
tend to have prolonged, uninterrupted periods of sedentary behaviour compared to
age-matched controls (Tieges et al., 2015; Sjoholm et al., 2014). Tieges et al.
(2015) conducted a longitudinal cohort study to quantify the changes in sedentary
behaviour after stroke and reported that the patterns of accumulation of sedentary
behaviour did not change over the first year after stroke. They also reported that

higher stroke severity was associated with greater sedentary behaviour.

The need for further research relating to sedentary behaviour after stroke has been
highlighted by systematic reviews (Galea et al., 2015; English et al., 2014) and
reducing sedentary behaviour in stroke survivors is now recommended in national
guidelines (Intercollegiate Stroke Working Party, 2016). With stroke survivors
having an increased risk of poor health outcomes, focusing on reducing sedentary
behaviour (time spent sitting) after stroke could be an effective way of improving
health, and may also be a mechanism for empowering the stroke survivor (Morton
et al., 2019).



1.2. Rationale for the research

Although increasing amounts of research is being conducted into sedentary
behaviour and stroke, from an initial scoping of the literature it was apparent that
stroke patients who have a severe mobility disability (i.e. impairments that affect or
limit the way an individual moves or walks) are often excluded or underrepresented
in research studies, especially in relation to sedentary behaviour (English et al.,
2014).

Stroke patients who are severely disabled are not only neglected in research but
present a significant rehabilitation challenge and may have limited access to
rehabilitation. In 1998, Gladman and Sackley examined and addressed negative
assertions often discussed in relation to the rehabilitation of severely disabled
stroke patients and agreed that more work is needed in this patient group in order
to redress the relative neglect of this group. This was supported by Finn and
Horgan (2000) who agreed there is a lack of knowledge concerning severely
disabled stroke patients and the effectiveness of rehabilitation. They also concluded
that the process of recovery is multidimensional and characterised by individual
variability and each patient should therefore be considered on an individual basis.
Rodgers (2000) also agreed with the original argument proposed by Gladman and
Sackley, and added that severe disability is an inappropriate reason to exclude
stroke patients from clinical trials until the benefits or otherwise of rehabilitation for

this patient group has been established.

Although stroke survivors who have severe mobility disability are often thought of
as being more sedentary than other stroke survivors (Tieges et al., 2015), as
previously discussed, they are often excluded or underrepresented in research
studies, especially in relation to sedentary behaviour (English et al., 2014). The
detrimental effects of sedentary behaviour on health and well-being are well
documented, therefore it is not only important to determine the significance of
sedentary behaviour in this population, but also to gain a better understanding of
these patients’ experiences and perspectives of sedentary behaviour after stroke.
This will help to determine whether interventions to reduce sedentary behaviour in
stroke survivors with severe mobility disabilities are required or will be accepted. It

will also help to tailor possible intervention development in the future.



1.3. Models of disability

As the research aimed to explore sedentary behaviour in stroke survivors with
severe mobility disability, it is important to understand and define the term
‘disabled’. For the purpose of this project, the ‘biopsychosocial’ model of disability
will be adopted as the model to characterise disability and is depicted in Figure
Two. The medical model of disability frames disability as the direct result of the
individual’s physical impairment (World Health Organization, 2002; Johnston,
1996), the social model characterises disability as a socially created problem that is
imposed onto the individual with an impairment (Barnes and Mercer, 2004;
Llewellyn and Hogan, 2000), whereas the biopsychosocial model synthesises these
and acknowledges disability as the interaction between heath conditions and
contextual factors (environmental and personal factors)(Engel, 1977). This model
forms the basis of the International Classification of Functioning, Disability and
Health (ICF) and helps to understand the complex phenomenon that is disability
(World Health Organization, 2002). Disability is described by the ICF as an umbrella
term for impairments, activity limitations and participation restrictions, with a
dysfunction being present at one or more of these levels (World Health
Organization, 2002).

Biological
-Physical impairment

- Physiological dysfunction

DISABILITY

Psychological Social
- Beliefs - Environment
- liness behaviour - Culture
- Coping strategies - Social interactions

- Emotions

Figure 2 Biopychosocial Model of Disability



Although it is acknowledged that there is a range of severe disabilities following
stroke, not all disabilities will necessarily directly impinge on sedentary behaviour,
for example impairment of language. Thus, for the purpose of this project the
population of focus will be stroke survivors with severe ‘mobility disabilities’,
however other disabilities will be considered during the project if they emerge as an
important factor. The term mobility disability, specifically refers to impairments that
affect or limit the way an individual moves or walks (Manns et al., 2012). The
Functional Ambulation Classification (FAC) (Holden et al., 1984) categorises
patients according to basic motor skills necessary for functional ambulation and will
be used in this project to identify participants with severe mobility disability (e.g.
unable to stand or walk without the help of at least one person)(Figure Three).

FAC Level Ambulation Definition
Description
1 Monfunctional +« Unable to ambulate

Ambulates only in parallel bars

Requires supervision or physical assistance

from = 1 person

. Dependent, Level Il + Requires manual contact of one person during
ambulation on level surfaces

« Manual contact is continuous and necessary
to support body weight and/or to maintain
balance or assist coordination

3 Dependent, Level | +« Requires manual contact of one person during
ambulation on level surfaces

« Manual contact is continuous or intermitient
light touch o assist balance or coordination

4 Dependent, Supervision «  Ambulation occurs on level surfaces without
manual contact of another person

+« Requires stand-byy guarding of one person
because of poor judgment, questionable
cardiac status, or the need for verbal cuing to

complete the task
5 Independent, Level «  Ambulate is independent on level surfaces
Surfaces Only « Requires supervision/physical assistance to
negotiate stairs, inclines, or unlevel surfaces.
[ Independent, Level and «  Ambulation is independent on unlevel and
Mon-Level Surfaces level surfaces, stairs, and inclines.

Figure 3 Functional Ambulatory Classifications (FAC) (Holden et al., 1984)



1.4. Aims and Objectives
The overall aim of the work in this thesis was to investigate sedentary behaviour in
stroke survivors who have a severe mobility disability and are living at home. The

project had five sub-aims, each with objectives:

1. To review the existing literature to assess the effectiveness,
appropriateness and acceptability of interventions to reduce sedentary
behaviour in people with a disability through a mixed method
systematic review using the Evidence for Policy and Practice
Information and Co-ordinating centre (EPPI) approach (Chapter Two).

a. Undertake a systematic review of qualitative ‘views’ studies to
explore the individuals’, carers’ and health care professionals’
perspectives and experiences of sedentary behaviour in people with
a disability.

b. Undertake a systematic review to identify, describe and assess the
effectiveness of interventions aimed at reducing sedentary behaviour
in people with a disability.

c. Conduct a meta-synthesis to synthesise the findings from the two

systematic reviews.

2. To review and update the literature on sedentary behaviour in stroke
survivors (Chapter Three).
a. Update an existing systematic review by English and colleagues
(2014) to address the question; ‘How active are people living in the
community with stroke-related disability?’ (English et al., 2014).
b. Explore the inclusion and exclusion of stroke survivors with severe

mobility disability in the included studies.

3. To explore sedentary behaviour from the perspectives of stroke
survivors with severe mobility disability, their carers and professionals
involved in their care (Chapters Four and Five).

a. Conduct a Q-methodology study with stroke survivors with severe
mobility disability, their carers and professionals involved in their
care, to explore their perspectives of sedentary behaviour and
assess their priorities in terms of mobility, sitting, movement and

exercise.



4. To investigate the energy requirements of activities of daily living in
stroke survivors with severe mobility disability at home (Chapter Six).

a. Reflect upon the feasibility of taking objective measurements in a
natural environment in those stroke survivors who have the most
severe levels of mobility disability.

b. Investigate the energy expenditure required when completing
different activities in this group of stroke survivors with severe
mobility disabilities using indirect calorimetry.

c. Determine whether it is possible for upper extremity activity in people
with stroke-related mobility impairments, to reach sufficient intensity
to offset the negative effects of sedentary activity.

5. To identify the next steps needed for research into sedentary
behaviour in stroke survivors with severe mobility disabilities and
develop recommendations to help reduce sedentary behaviour in this
population.

a. Draw upon findings from aims one to four and their objectives to
determine whether an intervention to reduce sedentary behaviour in
stroke survivors with severe mobility disability is required, acceptable
and achievable.

b. Consider what stroke survivors with severe mobility disabilities are
capable of in terms of reducing sedentary behaviour and suggest
possible strategies that could be adopted in future interventions

c. Identify future research that is required in order to help develop
recommendations regarding the design and content of a possible
intervention to reduce sedentary behaviour in stroke survivors with

severe mobility disability.

1.5. Overview of thesis

This thesis is divided into seven chapters. The current Chapter, introduces the
thesis and provides background and context to the research topic. Chapters two
and three refer to the two systematic reviews conducted at the beginning of the
research. The findings of which were used to inform the two empirical studies,
described in Chapters four, five and six, that were completed in parallel. Finally,
Chapter seven presents the combined findings and implications of the research. An

overview of Chapters two - seven is provided below:
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Chapter Two - The effectiveness, appropriateness and
acceptability of interventions to reduce sedentary behaviour
in people with disability: A mixed methods systematic review

2.1. Introduction

In order to help inform guidance for intervention development in stroke survivors
with severe mobility disability to reduce sedentary behaviour, it was deemed
important to draw upon the wider literature and focus on sedentary behaviour in
people with a disability. This chapter presents a mixed-methods systematic review
that aimed to assess the effectiveness, appropriateness and acceptability of
interventions to reduce sedentary behaviour in people with disability. The rationale
for the review is presented followed by a discussion of mixed-methods systematic
reviews and the different approaches available for undertaking one. The methods
and findings from the two sub-reviews are then presented before the planned meta-
synthesis is discussed.

2.1.1. Purpose of review

Systematic reviews are important for informing healthcare decisions as they aim to
provide a more accessible overview of the available evidence (Higgins and Green,
2011). They use explicit systematic methods that are pre-specified prior to initiation
of the review (Higgins and Green, 2011). The strength of this approach includes
using scientific methods to limit bias primarily by attempting to identify, appraise
and synthesise all empirical evidence that meet defined eligibility criteria (Petticrew
and Roberts, 2006). By identifying and synthesising all relevant randomised trials,
systematic review methodology is particularly effective at answering specific
research questions and providing reliable evaluations of intervention effectiveness
(Centre for Reviews and Dissemination (CRD), 2009; Higgins and Green, 2011). It
is also an effective method of identifying areas of knowledge where there is limited
evidence which require more investigation (Centre for Reviews and Dissemination
(CRD), 2009).

Although ‘traditional’ systematic reviews are an important method for linking
research and practice by reporting effectiveness of interventions, there is growing
acknowledgement that inclusion of qualitative research can add to the value of the
review. Policy makers are increasingly asking for more than simply the efficacy of
interventions and seek to understand the causes of variation in outcomes (Centre

for Reviews and Dissemination (CRD), 2009). Specifically, understanding why and
11



how complex interventions do and do not work in different contexts (Kavanagh et
al., 2012). In order to explain and not merely describe, conclusions need to be
drawn from unobservable phenomena (i.e. people’s perspectives and experiences)
instead of simply drawing conclusions from observationally verifiable data (e.g.
randomised controlled trials (RCTs), observational studies). Mixed method review
approaches, facilitate a dialogue between the observable and unobservable
research data, and allow integration of ‘quantitative’ estimates of benefit and harm

with ‘qualitative’ understanding from people’s lives (Thomas et al., 2012).

Although more research is being conducted into sedentary behaviour and stroke,
from initial scoping of the literature at the beginning of this project, it appeared that
stroke survivors who have mobility disability or are severely disabled are often
excluded from research studies, especially in relation to sedentary behaviour
(English et al., 2014).

As little is known about sedentary behaviour in the severely disabled stroke
population, it was deemed important to draw upon the wider literature and review
sedentary behaviour in people with a disability. A mixed-methods systematic review
was therefore proposed to review the effectiveness of interventions to reduce
sedentary behaviour and explore the perspectives and experiences of people with a
disability, their carers and healthcare professionals involved in their care. It was the
intention of the review to identify interventions or components of interventions that
could potentially translate into the stroke population and inform guidance or

intervention development for stroke patients.

2.1.2. Mixed methods systematic reviews

Although various techniques and approaches to conducting a mixed-method
systematic review have been developed in recent years, there is currently no
consensus with regards to how ‘qualitative’ and ‘quantitative’ data should be
combined in a systematic review (The Joanna Briggs Institute, 2014; Centre for
Reviews and Dissemination (CRD), 2009). For the purpose of this systematic
review, multiple methods were considered including; Realist Synthesis, Bayesian
Methods and The Evidence for Policy and Practice Information and Co-ordinating

(EPPI) Centre approach.

The focus of realist synthesis in systematic reviews is to examine the underlying

theories of interventions and is therefore focused on answering the question ‘what

12



works, for whom and in what circumstances’ (Pope et al., 2007). Although it is
similar to the traditional Cochrane-style systematic review of effectiveness, this
method specifically investigates whether and why the interventions do or do not
work in different contexts and populations (Pope et al., 2007). While realist
synthesis allows a large diversity of evidence, including; qualitative and quantitative
data, unpublished reports and materials from media sources, to be analysed in the
same review, some issues have been identified with the approach (Pope et al.,
2007; The Joanna Briggs Institute, 2014). Significant bias is highly likely to occur
when using realist synthesis due to the iterative nature of the search and review
process which results in a continuously changing focus for the review (The Joanna
Briggs Institute, 2014).

Another approach for conducting mixed-methods systematic reviews is Bayesian
methods. Bayesian methods use meta-aggregation of data to create summative
statements of the evidence. It involves either attributing a numerical value to all
gualitative data, or attributing a qualitative thematic description to all quantitative
data (Pearson et al., 2015; The Joanna Briggs Institute, 2014). This then allows a
final meta-aggregation of the individual syntheses as the data has been
transformed into a mutually compatible form (The Joanna Briggs Institute, 2014).

Reasons for rejecting this approach are identified below.

The Evidence for Policy and Practice Information and Co-ordinating (EPPI) Centre
has developed an approach which seeks to answer a broad review question
through parallel systematic syntheses of quantitative and qualitative data, with each
addressing sub-questions. The results are then combined in a meta-synthesis to
address the broad review question (Pope et al., 2007). This approach allows in-
depth analysis of the implications from the findings using a juxtaposed matrix of the
individual review syntheses, and can help to identify reasons why interventions may
or may not work (Kavanagh et al., 2012). One benefit of using this approach is the
potential to link any number of syntheses that address individual questions relating
to the effectiveness of an intervention (Centre for Reviews and Dissemination
(CRD), 2009). Although one of the main limitations of using the EPPI approach is
the time consuming and resource intensive nature of the methods (Kavanagh et al.,
2012), it manages to preserve the integrity of the different types of studies. Unlike
Bayesian methods, the EPPI approach does not convert quantitative data into

words or qualitative findings into numbers (Thomas et al., 2012).
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Another strength of the EPPI approach is its use of both aggregation and
configuration within the cross-study synthesis. Aggregation refers to the ‘adding up’
or ‘pooling’ of results from primary quantitative studies which can be used to answer
a review guestion and indicate the size or direction of effect (Gough et al., 2012b).
Configuration allows qualitative and quantitative data from primary studies to be
arranged next to each other, to identify patterns of similarities and differences
caused by heterogeneity (Gough et al., 2012b). The combination of both
aggregative and configuration methods used within the EPPI approach allows
exploration of the research question and explanation of the differences observed,
by testing the intervention and generating theories that underpin the findings
(Gough et al., 2012b). Unlike the EPPI approach, Bayesian methods use only meta-
aggregation.

It was therefore decided to use the EPPI approach to conduct a systematic review
that would assess the effectiveness, through aggregation of quantitative RCT
studies, and the appropriateness and acceptability, through configuration of both
qualitative and quantitative data, of interventions aimed at reducing sedentary
behaviour in people with a disability. A detailed review protocol was developed for
both sub-reviews using the Centre for Reviews and Dissemination guidance for
undertaking reviews in health care (2009). The stages of the EPPI approach;
adapted from Oliver et al (2005) and Thomas et al (2004) for the purpose of this

review, are described in Figure Four.
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REVIEW QUESTION
What s the effectiveness, appropriaieness and
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v

IN-DEPTH REVIEW

Caonducted within each study type

QUALITATIVE ‘VIEWS’ STUDIES

1. Systematic and exhaustive
searches of evidence hase

2. Retrieval and screening for
eligible studies

d. Application of inclusion criteria

4 Data extracted from studies to
describe their characteristics
and assess methodological
guality

5. Findings of studies extracted

B. Findings summarised to
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What are disabled people’s,
iheir carer's or professionals’
involved In thelr care
perspedives and experiences
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CONTROLLED TRIALS OF
INTERVENTIONS) STUDIES
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searches of evidence hase
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eligible studies
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Synthesis of findings from sub-
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fguestion.

Figure 4: Stages of an EPPI centre mixed methods review (Adapted from Oliver et

al (2005) and Thomas et al

(2004))
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2.2, Sub-review one: Synthesis of qualitative studies addressing people with

disabilities’ perspectives and experiences of sedentary behaviour

2.2.1. Methods
2.2.1.1. Review question

The aim of the first sub-review was to address the question; ‘What are people with
disabilities’ perspectives and experiences of sedentary behaviour and/or being

sedentary?’

2.2.1.2. Eligibility criteria

2.2.1.2.1. Inclusion criteria

Studies were included if they met the following inclusion criteria:
e Used qualitative research methods (e.g. interviews and focus groups)
¢ Investigated perspectives and/or experiences of sedentary behaviour
o Participants of the study:
o Have a disability and are over 18 years of age:
Definition of disability — ‘A person has a disability if he/she has a
physical or mental impairment which has a substantial and long-term
effect on their ability to carry out normal day-to-day activities’
(Equality Act 2010)
o Carers of people with a disability
o Professionals who are involved in the care of patients with a

disability

2.2.1.2.2. Exclusion criteria

Studies were excluded if they met the following criteria:
¢ Included participants under 18 years of age
e Focused on physical activity but do not address sedentary behaviour or

sedentary time.

2.2.1.3. Identifying research evidence

A comprehensive search strategy was initially developed for MEDLINE with
guidance from an information specialist from the University of Leeds. The review
was kept as broad as possible and included all types of disability not just ‘mobility

disabilities’. This was reflected in the search strategy with terms such as; ‘Disabled
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Persons’, ‘Vision Disorders’ and “Mental Disorders’ being included (Appendix A).
Once the MEDLINE search strategy had been developed and tested, it was then
adapted for use in seven other databases. The databases of published data were
selected for their relevance to the review topic and searched using the
comprehensive search strategies, and included; MEDLINE, Cumulative Index to
Nursing and Allied Health Literature (CINAHL), Allied and Complimentary Medicine
Database (AMED), EMBASE, the Cochrane Library, PsycINFO, Web of Science
and SPORTDiscus. As the intention was to keep the review broad, language limits
and date limits were kept open during the searches of the databases to allow
inclusiveness. As sedentary behaviour is a relatively recent research topic it was
thought that relevant studies would only be identified in a period of recent years,
however the date limit was kept open to see what earlier research emerged before

the term ‘sedentary’ was used.

In order to identify literature that had not been formally published in sources such
as books or journal articles (i.e. theses), grey literature databases were also
searched. ProQuest Dissertations and Theses database was searched using the
adapted search strategy used in the Web of Science database, whilst OpenGrey,
an European database containing research reports, theses, conference papers and
official documents, was searched using keywords taken from the original MEDLINE
search strategy. Additionally, through the Web of Science database search, the
Conference Proceedings Citation Index database was also searched for grey

literature.

The searches were run in all databases in April 2016 following development of the
search strategies. The initial searches identified over 30,000 results and after
scanning the results it was apparent that the majority of the results were not
relevant to the review, specifically not qualitative studies. Following discussion with
academic supervisors and the information specialist it was decided to re-run the
searches with the addition of a qualitative set of search terms that would focus the
search criteria and only capture studies of interest. The information specialist
provided a qualitative search filter that had been developed by their team using
existing filters including one produced by McMaster University’s Health Information

Research Unit (Health Information Research Unit: McMaster University, 2016).

In order to try and capture all available literature, all conference abstracts identified
through the searches were reviewed and checked for possibly relevant studies or

any associated published papers. These were then reviewed like the other
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identified studies and checked for inclusion in the review. Similarly, citation
searches of included studies were conducted during the study selection stage to
identify additionally relevant papers that could then be checked for inclusion in the

review.,

2.2.1.4. Study selection

All results from the searches of databases of published data, grey literature and
other sources including conference abstracts were collated and stored using
Endnote, reference management software. For each study, an initial screen of the
titles and abstracts against the inclusion criteria was conducted to identify
potentially relevant papers.

Once the initial title and abstract screen was completed, full text articles were
obtained for the potentially relevant studies. Although the majority of the articles
were freely available, some had to be obtained from the authors, the University of
Leeds Library and The British Library. Each article was then reviewed using a
screening eligibility form framed around the eligibility criteria and research
questions was used to aid decision making and also document the decisions made

about each study.

The primary reviewer (NC) screened all of the results, whilst a second independent
reviewer screened 20% of the results during the title and abstract review and 20%
of the potentially relevant studies in the full text review. Any discrepancies between
the two reviewers were initially discussed by the reviewers and resolved through

the involvement of a third independent reviewer.

2.2.1.5. Data extraction

Data was extracted by the principal reviewer using a data extraction form that was
developed to extract the data necessary to answer the research question and
included; aims of the study, sample characteristics, details of the methodology and
findings. As per the review protocol, the reviewer planned to contact study authors if
any data was missing from the papers or there was additional data that was
required, to request the information. However, this was not required for this sub-

review as all data was available in the papers.
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To reduce bias and increase accuracy during data extraction (Centre for Reviews
and Dissemination (CRD), 2009; Buscemi et al., 2006) a second independent

reviewer completed double data extraction of the included studies.

2.2.1.6. Quality assessment

Methodological quality of the included studies was assessed by both the primary
reviewer and a second independent reviewer. For this sub-review, the NICE Quality
appraisal checklist (National Institute for Clinical Excellence, 2012) was chosen to
assess the quality of the included studies. This tool was deemed appropriate for
use in this review as it had been designed based upon the broadly accepted
principles that characterise qualitative research and ultimately those which may
affect its validity (Spencer et al., 2003). The framing of the questions have also
been designed to allow studies with different methods of conducting qualitative
research to be assessed.

2.2.1.7. Data synthesis

Unlike data synthesis methods for systematic reviews of RCTs which are well
developed and tested, methods for reviewing qualitative data in a systematic way
are still emerging and being developed. Although several methods for qualitative
data synthesis have recently emerged, there is no consensus on which is the best
method to use within a systematic review (Thomas and Harden, 2008). There is
also an ongoing debate about whether it is appropriate to combine qualitative
studies, however some review teams believe that the combination of data from
different types of qualitative research with different methods and theoretical
assumptions strengthen the review (Centre for Reviews and Dissemination (CRD),
2009).

Thematic synthesis is a technique of synthesising qualitative research in systematic
reviews, developed by Thomas and Harden (2008) of the EPPI centre. It was
initially developed using a combination of methods for analysing primary qualitative
research and standard systematic review methods, and later defined with the
application of thematic analysis in a more explicit way (Thomas and Harden, 2008).
It was developed in order to conduct systematic reviews that could address
guestions about the need for, appropriateness and acceptability of interventions
(Barnett-Page and Thomas, 2009). The synthesis involves three stages (Thomas
and Harden, 2008; Barnett-Page and Thomas, 2009).; firstly the findings of the

primary studies are coded line-by-line into ‘free codes’. These ‘free codes’ are then
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organised into related areas to construct ‘descriptive themes’. Further
interpretations of the descriptive themes are developed and worked into ‘analytical’
themes. Although the process is divided into three stages, it can often be ‘fluid; with

each of the steps overlapping with one another (Thomas and Harden, 2008).

As per the review protocol, this review planned to use thematic synthesis to
synthesise the data collected through data extraction, using NVivo software

specifically to aid the line-by-line coding as described above.

2.2.2. Results
2.2.2.1. Description of studies

Figure Five details the study selection process, using the PRISMA flow diagram
(Moher et al., 2009). The search identified 8598 potential papers, an additional five
were identified through associated papers of conference abstracts and citation
searching. After screening and reviewing 84 full text articles, only one study fully

met the inclusion criteria.

Through the whole study selection process, the reviewers found it difficult to
determine eligibility due to the discrepancies in terminology used in the papers.
Often papers would refer to ‘sedentary behaviour’ when they were describing
‘physical inactivity’ (as per the definition in section 1.1.2). This has been recognised
as a problem by the Sedentary Behaviour Research Network (SBRN) who have
recently conducted a terminology consensus programme in order to standardise
terminology and definitions in sedentary behaviour research (Tremblay et al., 2017).
As a result of the ambiguity in terminology, five studies were reviewed by the third
reviewer and discussed with the primary reviewer to establish if the studies were
suitable for inclusion. All five studies were eventually excluded as they all explored

physical activity and inactivity rather than sedentary behaviour or sedentary time.

The included study, (Thomsen et al., 2015), is a qualitative study examining
sedentary behaviour in patients with rheumatoid arthritis. This study was one of the
five additional studies identified through the review of conference abstracts and is
associated with the conference abstracts by Esbensen (2015) titled ‘Reduction of
sedentary behaviour in patients with rheumatoid arthritis — experiences from an
intervention study’ and Thomsen et al (2013) titled ‘Sedentary behaviour in patients

with rheumatoid arthritis: A qualitative study’.
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The study aimed to examine how patients with rheumatoid arthritis describe their
daily sedentary behaviour. Fifteen patients with rheumatoid arthritis from Denmark,
aged between 23 to 73 years of age were interviewed using a semi-structured
interview guide. The interview data were analysed using the content analysis
method described by Graneheim and Lundman (2004). Of the fifteen participants,
ten were female and five were male, and their disease duration ranged between 4
and 27 years. Although all participants were functionally independent, three had
some disability regarding their activities of daily living. Participants self-reported
between 5 and 10 hours per day spent in leisure time sedentary behaviour using
the Physical Activity Scale (PAS 2.1) (Aadahl and Jgrgensen, 2003).

As only one study was identified, a thematic synthesis was not appropriate to

analyse the results. Instead, the findings from the study were reviewed and
described narratively.
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Conference abstracts n=16

Figure 5: Sub-review one: PRISMA flow diagram of study selection (Moher et al.,
2009)



2.2.2.2. Quality assessment of included studies

Overall the study was assessed as being of high quality, with the majority of the
NICE quality appraisal checklist criteria (National Institute for Clinical Excellence,
2012) being fulfilled. Table One details the quality assessment scores for each of
the 14 criteria. The study was very clear in describing its purpose and a clear
rationale was given for the suitability and adoption of a qualitative approach. The
interview process was described fully with the interview guide being piloted and
presented in the paper. Overall the study is of high quality with clear justification
and detail of the methods used, well-executed data collection and rich and

convincing data.
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Table 1 Sub-review one: Criteria scores on NICE quality appraisal checklist

Theoretical approach

1. Is a qualitative approach appropriate?

Appropriate /
Inappropriate / Not sure

2. Is the study clear in what it seeks to do?

Clear / Unclear / Mixed

Study design

3. How defensible/rigorous is the research
design/methodology?

Defensible /
Indefensible / Not sure

Data collection

4. How well was the data collection carried out?

Appropriately /
Inappropriately / Not sure

Trustworthiness

5. Is the role of the researcher clearly described?

Clearly described /
Unclear / Not described

6. Is the context clearly described?

Clear / Unclear / Not
sure

7. Were the methods reliable?

Reliable / Unreliable /
Not sure

Analysis

8. Is the data analysis sufficiently rigorous?

Rigorous / Not rigorous /
Not sure

9. Is the data ‘rich’?

Rich / Poor / Not sure

10. Is the analysis reliable?

Reliable / Unreliable /
Not sure

11. Are the findings convincing?

Convincing / Not
convincing / Not sure

12. Are the findings relevant to the aims of the study?

Relevant / Irrelevant /
Partially relevant

13. Conclusions

Adequate / Inadequate /
Not sure

Ethics

14. How clear and coherent is the reporting of ethics?

Appropriate /
Inappropriate / Not sure

Overall assessment

As far as can be ascertained from the paper, how well
was the study conducted?

++ /[ + /-
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2.2.2.3. Findings

From the data collected and through the method of quantitative content analysis,
three categories, each with subcategories were identified by the study authors; 1) A
constant battle between good and bad days, 2) Adaptation to everyday life and 3) It
has nothing to do with my arthritis. The following section provides a summary of the
findings as interpreted by the author (NC) using the categories and sub-categories
identified by the study authors and the quotations provided in the paper (Thomsen
et al., 2015).

1) A constant battle between good and bad days

Being dependent on efficient medical treatment

Patients described the fluctuation in disease symptoms as a constant battle within
their bodies between good and bad days. They also perceived the constant battle
between disease symptoms and effective medical treatment as a battle for control
of their body. Their dependence on medical treatment and it’s effectiveness at
reducing symptoms was vital for them to regain control of their body. It is on bad
days, whereby they feel they have lost control, resulting in an increased
dependence on family and a limitation of daily activities. This ultimately increases

their periods of inactivity and sitting, as this participant indicated:

“On bad days, the arthritis still breaks out and takes over my body. It is in all
my joints and it hurts all over. Then | sit and do whatever, e.g., my crosswords
or reading a book.”

(P 2, Thomsen et al. (2015), P.5).

When symptoms dominate

Although the majority of patients generally felt that their disease symptoms were
well controlled by their prescribed medication and treatment, all patients described
days whereby the disease dominated and caused severe fatigue and pain. Often
these days resulted in severe exhaustion with participation in activities of daily living
only causing greater exhaustion and reduced movement. Patients would avoid
tasks that involved standing or walking as a method of controlling their fatigue

levels, but this ultimately limited their engagement in activities of daily living and
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increased their levels of sedentary behaviour. Energy levels appeared to be most
diminished in evenings as a result of using all of their energy to get through the day.
As a consequence, evening activities were often given up on and replaced with

periods of rest and sedentary behaviour, as described by participant P15:

“I am extremely tired. Some evenings when | return from work and sit on the
couch and turn on the TV | simply pass out. It is like | use all my strength at
work. All energy is gone...I use more efforts during the day, which you
compensate for at night.”

(P 15, Thomsen et al. (2015), P.5).

During bad days when patients’ experienced extreme pain and fatigue, physical
activity levels would be minimal with their time regularly spent doing activities that
were highly sedentary e.g. watching TV, reading or needlework. These days would
come without warning and therefore restrict patients in making plans for the future.
This also made organising social events very difficult, often with plans having to be
cancelled at the last minute due to flare-ups of their disease symptoms. The
inability to plan events affected patients psychologically; with feelings of irritation
and frustrations when pain and fatigue stopped them doing things that they knew
they were perfectly capable of doing at other times. Patients also described their
bad days as particularly isolating either because they were forced to stay in the
house and rest or due to a lack of motivation to do anything for fear of inducing pain
and increasing their fatigue. Lack of motivation is often seen as a barrier to
physical activity and is therefore a precursor to increased levels of sedentary
behaviour. Participant P1 highlighted how lack of motivation often affects how much
they do throughout the day and how it often causes them to remain in their house

and not venture out:

“I try to protect myself and hide at home, because | am so tired all the time.
And | cannot motivate myself to do anything. So actually my home base is my
own personal hell some days.”

(P 1, Thomsen et al. (2015), P5).
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2)  Adaptation to everyday life

The body signals a need for sitting time

Patients were regularly forced to take more breaks, in particular sitting breaks
during and between their day-to-day activities as a result of their condition. Greater
levels of pain and stiffness were observed during mornings, causing routines to be
adapted to include a rest period in the morning to allow their bodies to ‘wake-up’
and prepare themselves for the day ahead. Although these planned breaks were a
necessity on bad days, patients described how these planned periods of rest had
become part of their daily routine and continued even on days when they did not
have pain or stiffness.

Protection of joints is essential

Daily routines were also constructed by the patients with protection of their joints in
mind. Strategies implemented daily to reduce strain on their joints, for example,
always to go by car, never walk upstairs and not to take longer walks then
necessary, mainly reduced their movement in order to limit pain. These strategies,
although beneficial to reducing pain and helping to alleviate symptoms onset, also

increased their periods of sitting and sedentary behaviour as evidenced by P11:

“My girlfriend and | have put a barstool in the kitchen. That way it is possible
for me to sit while cooking. | want to protect myself. By doing all these little
things in everyday life | believe it will help me in the long term.”

(P 11, Thomsen et al. (2015) , P6).

As with the regular morning breaks, the strategies implemented to reduce strain on
their joints are not always required, for example on good days, but have become
incorporated into their daily routines. These preventative methods result in

continued reduced movement even on good days.

A dependence on others developed during particularly bad periods in the early
stages of their disease trajectory had often forced patients to change how they
carried out activities. Being accustomed to taking precautions has lead to

maintained practice even when symptoms are absent. This was described by
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participant P11 who often continued the restricted or adapted movements in order

to prevent or reduce the severity of future flare-ups:

“Even though the medicine really has improved my everyday life, some days |
don’t even notice | suffer from RA, | still want to protect myself and not strain
my joints”.

(P 11, Thomsen et al. (2015), P6).

Awareness of rest, movement and sitting time

The patients’ awareness of having their condition and the requirement for protecting
their joints and energy was reflected in the way they utilised activity pacing and
energy conservation during domestic activities. This involved breaking activities,
including; laundry, cooking and cleaning, into smaller steps to make them more
manageable. During the rest periods, patients did not need to sleep but instead sit
and participate in sedentary activities, for example, reading a newspaper or looking

at something on the internet.

Essential planned rest days became routine for the patients, often scheduled after a
busy day. These days often involved not leaving the house and spending the
majority of the day on the sofa with minimal movement watching TV or reading.
Patients described how these rest days had become part of their lives and without

them many felt “punished” with severe fatigue, as this participant indicated:

“I allow myself a weekly day of rest when | have been working a lot. On these
days nothing is going on besides TV-watching, eating and maybe reading a
book. | do not even shower”.

(P 14, Thomsen et al. (2015) , P6).

3) It has nothing to do with my arthritis

Co-morbidities are influencing sitting time

Some patients described the effects of their co-morbidities as being more limiting
compared with rheumatoid arthritis. Other existing diseases, including osteoporosis
and cardiovascular diseases often limited their physical activity and led to increased

sitting time. Participant P5 strongly believed that their arthritis was not the main

factor affecting their movement, but instead problems with their heart:
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“It is not the arthritis that prevents me from mowing our lawn, but my heart
does not work properly. Sometimes even the stairs feel overwhelming. Also,
the time with the slipped disk was awful. The arthritis was nothing compared
to that. | could not do anything.”

(P 5, Thomsen et al. (2015) , P6).

Simply a way of living

Sedentary behaviour was also described as simply a way of living. Laziness or a
lack of interest in moving too much was regularly described by the patients as
reasons for increased periods of sitting time and sedentary behaviour. Sitting was
often expressed as generally being more comfortable not only in relation to their
disease symptoms but generally, for example, even on good days when their pain,

stiffness and fatigue levels were low.

Although sedentary behaviours were essential for these patients, offering them time
to rest and giving them a period of relief from their disease symptoms, they also
formed a major part of their leisure time. A lot of leisure time activities and hobbies
often involve sitting and sedentary behaviour including; watching TV, reading, crafts
and using a computer, and this was no different for these patients. They relished
their time spent sitting as it often involved hobbies and activities that they enjoyed
doing. In this respect, the time that they spent sedentary was not always as a result
of their condition but because it brought enjoyment and happiness and was seen as

an important aspect of their life, as described by participant P9:

“l have never been interested in sports. It has always been reading, reading,
reading. As soon as there was Windows 3.11 on the computer | plunged into
that. Even now, | always sit at the computer. Love my games. I'm lazy. Why
go out for a walk if you can sit and play a computer game? Life is about to do
what you want to, not to live as long as possible.”

(P9, Thomsen et al. (2015), P6-7).

Social relations contribute to increased and decreased sitting time

Social interaction, although important to the patients for improved quality of life, also
involved increased episodes of sitting. Social events with friends often involved
meeting for coffee or going out for meals resulting in periods of sitting. Even social
interactions with family would often involve sedentary activities including lazy
evenings on the sofa watching TV or movies with family members. Although these
social relations ultimately increased the patients’ levels of sedentary behaviour,

they were important as they allowed them to have a break from the controlling
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nature of their condition on them and their engagement in activities, and ultimately

improved their quality of life through having fun and socialising.

Alternatively social interactions also increased the patients’ physical activity levels
resulting in a reduction of sedentary behaviour. Family responsibilities commonly
involved looking after children or grandchildren, for example, spending a day
looking after and playing with grandchildren or taking their children and picking
them up from school. These activities, although seen as a necessary part of their
routines were important to keep the patients’ active and reduce the time they spent

in sedentary behaviours.

2.2.3. Discussion

The single included study was, to the best of the authors’ knowledge, the first study
to report sedentary behaviour from the perspective of rheumatoid arthritis patients.
A significant finding from the study was the distinction between disease-specific and
disease-independent reasons for reduced physical activity and increased sedentary
behaviour. Although sedentary behaviour was often a consequence of disease
flare-ups or as a means of managing everyday life with a health condition, it was
also established that much of their sedentary behaviour was not related to their
disease but instead a way of living. This finding is synonymous with the general
population who spend the majority of their free-time in sedentary behaviour out of

choice and enjoyment.

After a brief scoping of the literature during the early stages of the PhD project, a
limited amount of results pertaining to sedentary behaviour after stroke and none
specifically relating to patient experiences of sedentary behaviour were identified.
This led to the current review, more specifically the review question, to be designed
to draw upon the wider literature and examine the literature around sedentary
behaviour and disability. The review was kept as broad as possible and included all
types of disability not just ‘mobility disabilities’. This was reflected in the search
strategy with terms such as; ‘Disabled Persons’, ‘Vision Disorders’ and “Mental
Disorders’ being included (See Appendix A). The hope with widening the search
criteria was to ultimately identify more studies to allow comparisons across different
disability causing conditions. The generalised results would then have been
compared with the results from the Q-methodology study (Chapters Four and Five)
to examine the similarities and differences of the stroke patients’ perspectives with

those of other people with disabilities. They would also be used in a meta-synthesis
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with the findings from sub-review two to answer the overall research question;
‘What is the effectiveness, appropriateness and acceptability of interventions aimed
to reduce sedentary behaviour in disabled people?’ As only one qualitative study
was identified within this sub-review, a meta-synthesis of the findings from the two
sub-reviews was not feasible. This is discussed further in section 2.4. The results
were though, as planned, reviewed and included in the development process of the

Q-sort in the Q-methodological study (Chapters Four and Five).

Although only one study matched the inclusion criteria, the broad search strategy
initially identified over 8500 results with 84 results suitable for full text review. Five
studies did not meet the inclusion criteria as their participants were not disabled but
instead older adults, for example, a study by Chastin et al (2014). The majority of
the papers that were excluded used non-qualitative methods to collect data.
Questionnaires using closed, fixed item response type questions were often used to
explore attitudes and barriers to or measure levels of physical activity, and included
the Short Form Health Survey (SF-36) (Ware and Sherbourne, 1992) and the
Physical Activity Scale for Individuals with Physical Disabilities (PASIPD)
(Washburn et al., 2002). Apart from a small number of studies that used
guestionnaires that measured sedentary behaviour, for example the International
Physical Activity Questionnaire (IPAQ) (Craig et al., 2003) , which has been
recognised as a sedentary behaviour questionnaire by the SBRN (Sedentary
Behaviour Research Network, 2013), the majority of measures used focused on
physical activity and exercise. A proportion of the studies excluded for using non
gualitative methods were initially misidentified as qualitative. Although the abstracts
stated that interviews were used to collect data, upon reading the full text article it
became apparent that although interviews were used, the participants were asked
fixed response or closed ended questionnaire items by the interviewer, with the

data then being statistically analysed.

Another reason for a large proportion of the studies to be excluded was the focus
on physical activity and exercise rather than sedentary behaviour. Studies often
explored barriers and motivators to physical activity using questionnaires or through
qualitative techniques. An issue that was highlighted through this review is the lack
of precision in terminology in relation to physical activity and sedentary behaviour

used in health science.

While the one included study was of high quality, not enough data was available to

draw any meaningful conclusions about experiences of sedentary behaviour in
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people with disabilities. Although more studies would be beneficial in order to draw
better conclusions and make comparisons between different conditions causing
disability, the lack of available studies only highlights the absence of published
research exploring sedentary behaviour from the patients’ perspective. There
should therefore be an acknowledgement of the need for further research into
patients’ perspectives of sedentary behaviour in order to develop tailored
interventions to reduce sedentary behaviour in this population. Although 16
conference abstracts were included in the full text review stage of the study
selection process, potentially suggesting an increase of emerging studies, only
three studies investigated sedentary behaviour. Of the three conference abstracts,
two were related to the included study (Esbensen, 2015; Thomsen et al., 2013) and
one used non-qualitative methods (Loeppenthin et al., 2013). This ultimately
provides support for the requirement of the Q-methodological study conducted as
part of this PhD project as it will add to the body of literature on sedentary
behaviour in stroke specifically but also sedentary behaviour in people with
disabilities.

Since the search was conducted in April 2016, more studies exploring patients’
views of sedentary behaviour have emerged including some specific to stroke (Hall
et al., 2019; Ezeugwu et al., 2017; Nicholson et al., 2016). These additional studies
are discussed is more detail in Chapter Four. However, for the purpose of this
project the search was deemed suitable and not requiring updating as it highlighted
and supported the need for an exploratory study to examine stroke patients’
perspectives of sedentary behaviour and also contributed to the Q-sort

development process.
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2.3. Sub-review two: Synthesis of trial studies to address the effectiveness of

interventions

2.3.1. Methods
2.3.1.1. Review guestion

The aim of the second sub-review was to address the question; ‘What is the
effectiveness of interventions aimed at reducing sedentary behaviour in people with

disabilities?’

2.3.1.2. Eligibility criteria

2.3.1.2.1. Inclusion criteria

Studies were included if they met the following inclusion criteria:
¢ Randomised controlled trials of non-pharmacological interventions aimed at
reducing sedentary behaviour.

o Any trials regardless of who provided the intervention, type of
intervention or the amount of intervention delivered.

e Trials with participants that have a disability:

o Definition of disability — ‘A person has a disability if he/she has a
physical or mental impairment which has a substantial and long-term
effect on their ability to carry out normal day-to-day activities’
(Equality Act 2010).

2.3.1.2.2. Exclusion criteria

Studies were excluded if they met the following criteria:
e Trials including participants under 18 years of age.
e Trials of interventions that focus on increasing physical activity but do not

address sedentary behaviour.

2.3.1.3. Identifying research evidence

A comprehensive search strategy for sub-review two was simultaneously developed
with the search strategy for sub-review one (Appendix B). Similar to the first sub-
review, the search strategy was initially developed for MEDLINE and then adapted
for use in the same seven databases of published data (MEDLINE, Cumulative
Index to Nursing and Allied Health Literature (CINAHL), Allied and Complimentary
Medicine Database (AMED), EMBASE, the Cochrane Library, PsycINFO, Web of
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Science and SPORTDiscus). As the focus of this sub-review was to identify RCTs
aiming to reduce sedentary behaviour, the qualitative search filter was replaced
with a RCT search filter specifically developed to focus the search and identify
RCTs. With the intention to keep the review broad, language limits and date limits

were kept open during the searches of the databases to allow inclusiveness.

Like sub-review one, grey literature databases (ProQuest Dissertations and
Theses, OpenGrey) were also searched in order to identify literature that had not
been formally published in sources such as books or journal articles (i.e. theses).
Additionally, through the Web of Science database search, the Conference
Proceedings Citation Index database was also searched for grey literature.

In order to try and capture all available literature, all conference abstracts identified
through the searches were reviewed and checked for possibly relevant studies or
any associated published papers. Like the other identified studies, these were then
reviewed and checked for inclusion in the review. Similarly, citation searches of
included studies were conducted during the study selection stage to identify
additionally relevant papers that could then be checked for inclusion in the review.

2.3.1.4. Study selection

As per sub-review one, the primary reviewer (NC) screened all of the results, whilst
a second independent reviewer screened 20% of the results in stage one and 20%
of the potentially relevant studies in the full text review during stage two. Any
discrepancies between the two reviewers were initially discussed by the reviewers

and resolved through the involvement of a third independent reviewer.

2.3.1.5. Data extraction

Data was extracted electronically by the principal reviewer using a data extraction
form that was developed in order to collate the data necessary to answer the
research question and included; aims of the study, sample characteristics, details of
the methodology and results. As per the review protocol, the reviewer planned to
contact study authors if any data was missing from the papers or there was
additional data that was required, to request the information. However, this was not

required for this sub-review as all data was available in the papers.
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To reduce bias and increase accuracy during data extraction (Centre for Reviews
and Dissemination (CRD), 2009; Buscemi et al., 2006) a second independent

reviewer completed double data extraction of all the included studies.

2.3.1.6. Quality assessment

It is important when reviewing RCTSs, to assess the risk of bias of a study rather
than the ‘methodological quality’, as a study may have been executed to the highest
possible standards but also have a high risk of bias (Higgins and Green, 2011). For
this sub-review, the Cochrane Risk of Bias Tool (Higgins and Green, 2011) was
used by two independent reviewers (primary reviewer and second independent

reviewer) to assess the risk of bias of each of the eligible papers.

The Cochrane Risk of Bias Tool is a domain-based evaluation, where critical
assessments are made on seven different domains including; random sequence
generation, allocation concealment, blinding of participants and personnel, blinding
of outcome assessment, incomplete outcome data, selective reporting and other
bias. A judgement of ‘low risk’, ‘high risk’ or ‘unclear risk’ of bias is assigned by the

reviewer to each of the domains (Higgins and Green, 2011).

2.3.1.7. Data synthesis

The most commonly used method to synthesise quantitative data in a systematic
review is a traditional meta-analysis (Higgins and Green, 2011). It is a statistical
technique that pools the results from similar quantitative studies to summarise
effect size. Pooling of data enhances the statistical power of the analysis and allows
a more precise estimate of intervention effectiveness (Higgins and Green, 2011;
Pope et al., 2007).

Typically meta-analyses are based upon one of two statistical models, the fixed
effects model or the random-effects model. The fixed effects model assumes that
there is one true effect size which underlies all the studies in the analysis and that
all differences in observed effects are due to sampling error (Borenstein et al.,
2009, p.63). Alternatively, the random effects model accounts for between-study
differences by relaxing the fixed effects assumption that they are all estimating the
same ‘true’ effect and instead assumes that each study is representative of its own
population of studies. The effect that is being estimated in the random effects model
is therefore assumed to be the mean of all these different populations of studies

(Gough et al., 2012a, pp.211-212).
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A meta-analysis is deemed appropriate if the included studies are assumed to be
similar enough to suggest a synthesis of the data. However it is often not possible
to assume that the studies are identical, i.e. the true effect size is exactly the same
in all of the included studies. As this sub-review is including studies with variation in
the study populations (e.qg. different disabilities), and implementation and design of
interventions, there may be different effect sizes underlying the different studies.
The random-effects model was therefore chosen as the statistical model to be used
in this meta-analysis. The sub-review also aims to draw more general inferences
about the treatments, settings and outcomes, rather than drawing specific
inferences about the specific studies included (Cooper et al., 2009). This therefore
also supports the decision to use a random-effects model.

As it was anticipated that there would be variety in the interventions including length
of intervention and timings of outcome measurements, it was decided to use the
first time point of outcome measurement following intervention completion to
include in the synthesis. The data extracted for this sub-review was entered into
RevMan 5 software and a meta-analysis was used to synthesise the data.

Although the assumption that the studies to be included would be similar enough to
combine in a meta-analysis, heterogeneity statistics were reviewed to check the
suitability of a meta-analysis. As per the review protocol, if statistical analysis was
not possible due to the studies being too diverse; either methodological or clinically,
a narrative synthesis would be undertaken to summarise the data (Centre for
Reviews and Dissemination (CRD), 2009).

2.3.2. Results
2.3.2.1. Description of studies

The study selection process is summarised in Figure Six using the PRISMA flow
diagram (Moher et al., 2009). 16,417 studies were initially identified, with 101
studies suitable for full text review. A total of six randomised controlled studies fully
met the inclusion criteria and were included in the review. Table Two provides

details on the study characteristics for the six included randomised controlled trials.
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Protocol n=4

Conference abstracts n=18

Figure 6 Sub-review two: PRISMA flow diagram of study selection (Moher et al.,

2009)
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The included trials were conducted in five different countries and included five
different patient groups with disabilities; Cerebral Palsy (Bania et al., 2016; Slaman
et al., 2015), Multiple sclerosis (McAuley et al., 2015), Intellectual disabilities
(Melville et al., 2015), Spinal cord injury (Nooijen et al., 2016) and Rheumatoid
arthritis (Thomsen et al., 2016). Two randomised controlled trials with patients with
cerebral palsy (Bania et al., 2016; Slaman et al., 2015) had the lowest average
ages of the six trials, with 18.4 years and 20 years respectively. Although the review
excluded trials including participants under the age of 18 years of age, following a
discussion with academic supervisors, it was decided to include the two trials in
cerebral palsy patients as the average age of all participants was above 18 years of
age.

A range of interventions were tested in the trials and were composed of specified
exercise training interventions , behaviour change interventions or a combination of
both. Similarly, duration of the intervention varied across the trials ranging from 12
weeks up to 8 months. The majority of the interventions focused on increasing
physical activity and therefore reducing sitting or sedentary time as a result (Bania
et al., 2016; Nooijen et al., 2016; McAuley et al., 2015; Melville et al., 2015). Only
one trial (Thomsen et al., 2016) investigated the effect of an intervention aimed
solely at reducing dalily sitting time in patients. None of the studies reported adverse

effects of the interventions.

Five trials (Bania et al., 2016; Melville et al., 2015; Nooijen et al., 2016; Slaman et
al., 2015; Thomsen et al., 2016) objectively measured sedentary behaviour using
accelerometers (e.g. ActivPAL 3TM, Actigraph GT3X), with the remaining trial
(McAuley et al., 2015) using the Marshall Sitting Time Questionnaire (Marshall et
al., 2010), a self-report questionnaire that assesses time spent sitting on weekdays
and weekend days. Two studies (Melville et al., 2015; Slaman et al., 2015) reported
sedentary behaviour as a percentage of the time awake in the day. In order to
conform to the majority of the data that presented the results as hours per day
spent sedentary and to allow inclusion in the meta-analysis, the study authors were
contacted first to try and obtain the raw data and to check the measurement period
and the length of time considered as ‘waking hours’ within a 24 hour period. As this
was not available, the data was converted into hours per day by the primary
reviewer and checked by an independent reviewer. Waking hours was estimated to
be 16 hours per day, as the average duration of sleep is between 7 and 9 hours
(Hirshkowitz et al., 2015). Another study (McAuley et al., 2015) reported sedentary
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behaviour as total minutes per day and was therefore also converted into hours per

day to allow inclusion in the meta-analysis.

As previously described, although it was assumed that included studies would be
similar enough to be suitable for a meta-analysis, heterogeneity statistics were
reviewed to check for appropriateness. The Chi? statistic is a heterogeneity statistic
that assesses how heterogeneous the effect sizes in the analysis are (Gough et al.,
2012a, p.210). As the Chi? statistical test is often underpowered in a meta-analysis
with small number of studies, i.e. it will fail to detect heterogeneity in many
situations where results are actually heterogeneous, it was also important to
consider the |2 statistic (Borenstein et al., 2009, p.113). The I? statistic is another
statistical test which describes the percentage of variation that is due to
heterogeneity rather than chance across the studies. Both statistical assessments
showed that the included studies had little to no heterogeneity, with a non-
significant Chi? statistic of 4.58 (df = 5, p=0.47) indicating homogeneity of the data
and an 12 of 0% indicating that no heterogeneity was observed (Figure Nine).

It is often noted that it is important not to solely rely on statistical tests of
heterogeneity but to also review the studies to assess if it is appropriate to combine
the study results statistically (Boland et al., 2014, p.118). This was completed by a
visual check of the included studies’ confidence intervals and effects sizes. The
confidence intervals were shown to overlap and the effects sizes were in close

alignment, indicating little heterogeneity as shown by the two statistical tests.

Although both Chi? and I? statistical assessments showed low to no heterogeneity
across the trials, examination of the intervention and study characteristics showed
that heterogeneity was present. Differences were observed through disabilities
(intellectual and physical); varied intervention content (exercise, behaviour change
and a combination); length of interventions and outcome measurement time points.
This therefore supports the decision to use the random effects model for this meta-
analysis. However, it is important to note that the meta-analysis was run for both
fixed- and random-effects models and the results produced were exactly the same.
It can be assumed that this result is probably due to the heterogeneity statistics,
specifically 12 being 0%, i.e. none of the variation seen across the studies was due

to heterogeneity, but instead chance.
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Table 2 Sub-review two: Characteristics of included randomised controlled trials

studies
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2.3.2.2. Risk of bias in included studies

Risk of bias judgments for the six included studies are presented in Figures Seven
and Eight. No study was judged to have low risk of bias across all categories, with
Melville et al (2015) being scored the lowest risk of bias with five out of the seven
categories deemed low risk and the remaining two an unclear risk of bias. Both
McAuley et al (2015) and Nooijen et al (2016) were judged joint second lowest in
relation to risk of bias, each with one high risk of bias, two unclear risk of bias and
four deemed low risk of bias (See Figure Eight for judgements about each risk of

bias item for each included study).

No studies were deemed low risk for the ‘blinding of participants and personnel’
(performance bias) item. Blinding of participants and personnel (i.e. delivery) in
rehabilitation interventions studies is often very difficult due to the observable
nature of activity components, specific training requirement for delivery personnel
and obvious controls. Five of the studies were judged to be at high risk of
performance bias, with one of the studies (Thomsen et al., 2016), specifically
asking participants to evaluate the intervention, proving un-blinding and a high risk
of performance bias. Although the study by Melville et al (2015) described the
allocation sequence process that concealed the next allocation in the sequence
from both the researcher and participants, there was insufficient reporting of
blinding therefore deeming the study at an unclear risk of performance bias. By
contrast all six studies were judged to have adequately blinded the outcome

assessment process and therefore scored low risk of detection bias.

A consistent lack of information provided by the studies caused them to be
assessed as unclear risk of bias. This is especially true for allocation concealment
which was not well reported by the studies resulting in four out of the six studies
being judged as unclear risk of selection bias. Overall the six randomised
controlled trials studies were assessed to be moderate to low risk of bias, with five

out of the seven criteria scoring 50% or more low risk of bias.
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2.3.2.3. Measures of treatment effects

All six identified randomised controlled trial studies were suitable for inclusion in the
meta-analysis. As all of the studies either originally reported or were converted to
report sedentary behaviour as hours per day, the mean differences were used in

the meta-analysis.

The overall treatment effect was shown to be non-significant (P = 0.13), with the
total mean difference showing small effects favouring the intervention (MD= -0.36
(-0.83,0.11)). Figure Nine shows the meta-analysis results and forest plots for effect
of intervention to reduce sedentary behaviour. Although, all studies apart from
Melville et al (2015) showed effects in favour of the intervention with the effect sizes
to left of the vertical axis, wide confidence intervals for each of these studies
suggests greater uncertainty of where the true effect lies. As the 95% confidence
intervals cross the vertical axis we cannot be certain that the effects are in favour of
the interventions, suggesting that further information is needed before conclusions
can be made. The large confidence intervals seen for the five studies (Bania 2016,
McAuley 2015, Nooijen 2016, Slaman 2015 and Thomsen 2016) could be related to
their sample sizes, with smaller sample sizes tending to provide less-precise
estimates of effects (Higgins and Green, 2011). In the trial by Melville et al (2015), a
mean difference of 0.08 (-0.69, 0.85) was observed, indicating a lack of intervention
effect. This study had the largest number of participants and was also given the

largest weighting (37.4%) out of the six studies.

Although all studies reported sedentary time, only McAuley et al (2015) used a self-
report questionnaire with the other five studies using objective measurements
recorded by an accelerometer. As the protocol stated that any outcome measure of
physical activity, including instruments and self-report would be included if they
measured sedentary behaviour, all six studies were included in the meta-analysis.
However it was decided, a posteriori, that a sensitivity analysis should be
conducted to assess whether only objective outcome measurements would affect
the results. Figure Ten shows the sensitivity analysis for effect of intervention to
reduce sedentary behaviour in studies using objective outcome data from
accelerometers only. The removal of McAuley et al (2015) reduced the mean
difference from -0.36 (-0.83, 0.11) to -0.30 (-0.77, 0.18) and made the overall
treatment effect less significant (P = 0.22). The result of the sensitivity analysis

confirms the acceptability of combining both objective measures and self-report
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measures in the meta-analysis. Whilst the sensitivity analysis indicated that
combining the studies with different outcome measures was acceptable, it is
important to consider the validity of self-report measures to accurately measure

treatment effects. This will be discussed in more detail in the discussion.
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2.3.3. Discussion

The main findings from this sub-review showed that current interventions to reduce
sedentary behaviour in people with disability do not have a statistically significant
effect in favour of the interventions. The present meta-analysis is conservative with
only six randomised controlled trials and 251 participants in total (intervention and

control) and may explain the non-significance of the results.

As no statistical heterogeneity was observed it was deemed appropriate to combine
the six studies in the meta-analysis. However it is important to give consideration to
the variation observed across the studies in relation to the intervention delivered
including content and duration. Four of the six interventions included a behavioural
component with the other two being focused on exercise and resistance training,
indicating different targets of the interventions. Additionally, five interventions were
delivered face-to-face with only one intervention being delivered through a DVD.
Intervention duration varied between twelve weeks and 8 months, possibly
suggesting different intensities in the interventions. Although on initial thought it is
believed to be useful to combine the individual studies to assess the overall
effectiveness of interventions to reduce sedentary behaviour, upon reflection, the
variability across studies makes this more difficult. The results of the meta-analysis
are difficult to interpret as it is not fully known what components of the included
interventions are effective i.e. duration and content. Future reviews should be
mindful when considering what studies to include in a meta-analysis and combine
the heterogeneity statistics with an examination of the studies to ensure that only
similar studies are combined in the analysis to produce meaningful and useful
results. If future reviews combine studies that exhibit variation like the present
review, it would be important for sub-group analyses to be run with similar studies
being combined to ensure useful results and understanding of the effectiveness of

similar intervention types.

Melville et al (2015) evaluated the effectiveness of a walking programme to support
adults with intellectual disabilities to increase physical activity. This is the only study
with patients that have an intellectual disability, with the other five trials investigating
interventions in patients with physical disabilities, for example, Cerebral Palsy,
Multiple Sclerosis, Spinal cord injury and rheumatoid arthritis. As this is the most
obvious difference between the studies, it may be that interventions to increase
physical activity and reduce sedentary behaviour may, in individuals with intellectual

disabilities, require different components than interventions for individuals with
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physical disabilities. This is supported by two studies which found that the parent
walking programme that was adapted for use in the current intervention, to be
effective in adults (Baker, et al., 2008) and adults older than 65 years (Mutrie et al.,
2012). The study authors also acknowledged that the lack of effect may be partially
explained by the challenges in adapting complex behaviour change interventions
for adults with intellectual disabilities. It is therefore important to consider when
undertaking future systematic reviews or updates of the present sub-review,
whether it is sufficient to include both physical and intellectual disabilities in a meta-
analysis or whether the types of interventions are too heterogeneous to group

together.

None of the studies reported significant differences between the intervention and
control conditions in relation to reducing sedentary behaviour. Thomsen et al (2016)
saw a mean reduction in daily sitting time of 0.30 (SD 1.90) hours per day in the
intervention group versus an increase of 0.15 (SD 1.43) hours per day in the control
group. However, as the study was a randomised controlled feasibility study with a
small sample size (10 in each condition), conclusions on within- and between-group

changes could not be determined.

The results of the sensitivity analysis demonstrated that both objective measures
and self-report questionnaires of sedentary behaviour can be combined in a meta-
analysis. Although, statistically it was acceptable to combine the two different forms
of sedentary behaviour measurement, it is important to consider the validity of the
measures to ensure that accurate measurements of sedentary behaviour are
included in the meta-analyses. Self-report questionnaires are often comprised of
questions assessing both total sedentary behaviour and specific sub-domains and
modes of sedentary behaviour (e.g. tv viewing, screen time, stationary
transportation). As questionnaires are tested for validity against objective
measurement tools (e.g. inclinometers and accelerometers), only questions that are
aimed at estimating total sedentary time can be validated. A review of sedentary
behaviour measurements in population health surveys (Prince et al., 2017) found
poor validity in total sedentary behaviour when various self-report questionnaires
were assessed against objective measures, including the Marshall Sitting Time
Questionnaire used in McAuley et al. (2015) in the present review. It would
therefore be important when considering future reviews or updates of the present
sub-review to consider the acceptability of combining different forms of sedentary
behaviour measurements i.e. objective and self-report and to assess the validity of

the measures used. If it is decided to combine the different measurement methods
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it would also be important to plan to conduct sub-group analyses, to determine the

effect of the different types of outcomes separately.

Despite the broad search strategy initially identifying over 16,400 studies and 101
results suitable for full text review, only 6 studies fully matched the inclusion criteria.
Twelve studies did not meet the inclusion criteria as they were not randomised
controlled trials, four studies were protocol papers and sixteen studies were
excluded as their participants were not disabled (e.g. older adults, overweight, risk
of Type Il diabetes). The majority of the studies excluded (45) investigated
interventions that focused on increasing physical activity and exercise with no
consideration of sedentary behaviour or did not include a measure of sedentary
time. Not only did a large proportion of the excluded interventions focus on
increasing exercise levels, but similarly to sub-review one, confusion of terminology
in relation to physical activity and sedentary behaviour made it difficult to determine
eligibility of the studies. As per sub-review one, studies often referred to ‘sedentary
behaviour’ when they were describing ‘physical inactivity’. One of the included
studies (Thomsen et al., 2016), was identified whilst looking for associated studies
of the sixteen excluded conference abstracts. The study is associated with the
conference abstract by Esbensen (2015) and was conducted by the same research
team that conducted the qualitative study included in sub-review one (Thomsen et
al., 2015).

It was also noted that the majority of the six interventions focused on increasing
physical activity and therefore reducing sitting or sedentary time as a result (Bania
et al., 2016; Nooijen et al., 2016; McAuley et al., 2015; Melville et al., 2015), with
only one intervention (Thomsen et al., 2016) aimed solely at reducing daily sitting

time in patients.

The results of this review are supported by a recently published review by Prince
(2018), exploring interventions directed at reducing sedentary behaviour in persons
with pre-existing disease or disability. The review only identified nine interventions,
including one included in the present sub-review (Thomsen et al., 2016). Five of the
interventions included in Prince’s review (2018), targeted individuals with long-term
conditions such as Type 2 Diabetes and Hypertension, which were not suitable for
inclusion in the present sub-review as they did not fit the inclusion criteria. One of
the interventions was excluded from the present sub-review as it was not a
randomised controlled trial, whilst another was excluded as the reported data

focused on physical activity levels and not sedentary behaviour. The final
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intervention targeting stroke survivors by English et al. (English et al., 2016c) was
published after the searches were run for this sub-review and therefore was not
able to be included, but would be included if the searches were to be updated in the

future.

Although the review protocol stated that any outcome measure of physical activity,
including instrument and self-report would be extracted for inclusion in the summary
of findings (e.g. accelerometers, pedometers and sedentary behaviour
guestionnaires as outlined by The Sedentary Behaviour Research Network (2013)),
future reviews should be more prescriptive to what outcomes are suitable to be
included. This is due to the capacity of instruments to accurately measure
sedentary behaviour. Not all activity monitors (e.g. Actigraph GT3X) can accurately
measure sedentary behaviour as they do not measure posture or postural changes,
only acceleration, which is key to measuring sedentary behaviour (i.e. sitting and
lying) (Sanders et al., 2016; Atkin et al., 2012). In this sub-review, one study
(McAuley et al., 2015) used a sitting time questionnaire that is approved by The
Sedentary Behaviour Research Network (Sedentary Behaviour Research Network,
2013) for measuring sedentary behaviour. Four of the studies (Bania et al., 2016;
Nooijen et al., 2016; Slaman et al., 2015; Thomsen et al., 2016) used activity
monitors that measured acceleration and posture and therefore accurately
measured sedentary time. The final study included in the review by Melville et al.
(2015) used the Actigraph GT3X accelerometer to measure number of steps, total
physical activity , moderate-vigorous intensity physical activity and sedentary
behaviours. Although Actigraph GT3X uses a tri-axial accelerometer to measure
physical activity and Melville and colleagues used cut-offs from a previous
intellectual disabilities weight loss study (Melville et al., 2011) to categorise
accelerometer data as sedentary behaviour (0-499 counts per minute), without a
measure of posture, the sedentary time measurement cannot be as accurate as
other instruments (Prince, 2018). Future reviews should take this into account when
reviewing interventions that have measured sedentary behaviour and try to only
include studies that have used instruments that have the capacity to measure

acceleration, posture and postural changes.

The present systematic sub-review highlights the need for further intervention
development aimed at specifically reducing sedentary behaviour in individuals with
disabilities. Although the six included trials show promise for future interventions,
consideration needs to be given to how complex interventions are developed for

different types of disability (e.g. physical, intellectual). Increased number of

50



randomised controlled trials, each with larger sample sizes, would allow
conclusions to be determined with regards to the effectiveness of interventions

aimed at reducing sedentary behaviour.

2.4. Meta-synthesis: The effectiveness, appropriateness and acceptability of
interventions to reduce sedentary behaviour in people with disabilities

2.4.1. Methods

To address the overall broader review question; ‘What is the effectiveness,
appropriateness and acceptability of interventions aimed to reduce sedentary
behaviour in people with disabilities?’ it was planned to aggregate the findings of
each single-method parallel synthesis through a meta-synthesis. This involves
juxtaposing the findings from the two parallel syntheses using a matrix. The matrix
would enable the qualitative findings relating to the views of disabled people, their
carers and professionals involved in their care to be compared and contrasted
against the interventions evaluated in the quantitative synthesis (Centre for
Reviews and Dissemination (CRD), 2009; Thomas et al., 2004).

It was hoped that the meta-synthesis would investigate which of the interventions
tested matched the general findings derived from the views of disabled people, their
carers and professionals involved in their care. It would also identify whether these
interventions demonstrate larger effects. Gaps identified from the synthesis would
then be used to recommend what kinds of interventions or components of
interventions, to reduce sedentary behaviour in patients with disability, need to be

developed and tested in the future.
2.4.2. Results

As only one gqualitative study was identified for inclusion in sub-review one, the
meta-synthesis planned and outlined in the protocol was not feasible. The meta-
synthesis, if feasible, would have been valuable to explain what aspects of the
interventions were effective at reducing sedentary behaviour in individuals with
disability and which aspects were not. It may have also helped to explain why the
interventions did not show significant changes in sedentary time and maybe
recognise what important aspects if any, as identified by the views of disabled
people, their carers and professionals, were in fact missing from the interventions.

This would have ultimately helped to identify what intervention components from
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each of the interventions would be essential to build an intervention that specifically

aims to reduce sedentary behaviour in disabled individuals.

2.5. Discussion

The overall aim of this systematic review was to answer the question ‘What is the
effectiveness, appropriateness and acceptability of interventions aimed to reduce
sedentary behaviour in people with disabilities?’ Unfortunately due to a lack of
available studies, this question could not be answered fully. Although a small
number of studies were identified and included in the sub-reviews, one in sub-
review one and six in sub-review two, the main finding from the review was the
need for more research into sedentary behaviour and disabilities. While more
interventions aimed at reducing sedentary behaviour are required to be designed
and tested in individuals with disabilities, there is a greater need for more qualitative
studies to be undertaken in order to explore the disabled population’s perspectives
and experiences of sedentary behaviour. This is important in order to synthesise
the findings and develop tailored interventions that take into account the views and
ideas of the target intervention population. This would hopefully produce an
intervention that would be more effective, evidenced by randomised controlled
trials, at reducing sedentary behaviour as it would hopefully be deemed acceptable

to the target population.

Since the search was conducted in April 2016, more studies exploring sedentary
behaviour in the disabled population have been published. Studies exploring
patient’s views of sedentary behaviour have emerged including some specific to
stroke (Hall et al., 2019; Ezeugwu et al., 2017; Nicholson et al., 2016). Similarly,
more randomised controlled trial studies are expected to have been published, with
four papers excluded during the screening process being protocols for randomised
controlled trials, indicating an increase in intervention development and testing. This
is supported by review of the International Standard Randomised Controlled Trial
Number registry (ISRCTN), revealing a number of trials set to examine the effects
of interventions targeting the reduction of sedentary behaviours in disabled
population including, but not limited to; multiple sclerosis, Parkinson’s disease and
intellectual disabilities. Although an update of the searches would produce more
results, for the purpose of this project the reviews were not required to be updated

as they highlighted the lack of research into sedentary behaviour and disability and
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evidenced the need for an exploratory study to examine stroke patients’

perspectives of sedentary behaviour.

Although research into sedentary behaviour is increasing, it was noted during the
study selection process that the majority of studies still had a focus on physical
activity levels and exercise rather than sedentary behaviour. This ultimately resulted
in a large proportion of the studies identified through the searches to be excluded.
Studies in sub-review one often explored barriers and motivators to physical activity
using questionnaires or through qualitative techniques, whereas sub-review two
excluded a large proportion of studies that focused on increasing physical activity
and exercise with no consideration of sedentary behaviour or did not include a
measure of sedentary time. An issue that was highlighted through this review, and
was noted in both sub-review one and two, is the lack of precision in terminology in

relation to physical activity and sedentary behaviour in health science.

Another consideration for future research studies aiming to assess the
effectiveness of interventions, is the measure used to record physical activity or
sedentary behaviour. Self-report questionnaires rely on the participants’ recall
ability and often result in overestimation of physical activity levels (Limb et al.,
2019). Validity of both physical activity questionnaires (Helmerhorst et al., 2012)
and sedentary behaviour questionnaires (Prince et al., 2017) remain low. This
reduced precision observed when using self-report measures compared to
objective measures of physical activity and sedentary behaviour has resulted in a
preference for objective measures, specifically accelerometry, to be used. Objective
measures minimise bias and improve precision when assessing effects of a
physical activity or sedentary behaviour intervention (Limb et al., 2019). It would
also be important for future systematic reviewers to give consideration of the
outcome measures used to measure treatment effects and assess whether these

studies are suitable to include in a meta-analysis.

Although the overall research question could not be answered as not enough data
was available to draw any meaningful conclusions about experiences of sedentary
behaviour or effectiveness of interventions to reduce sedentary behaviour in people
with disabilities, it is important to note that sedentary behaviour levels are affected
by both condition- specific and condition-independent reasons. Although sedentary
behaviour was often a consequence of disease flare-ups or as a means of
managing everyday life with a health condition, it was also established that much of

their sedentary behaviour was not related to their disease but instead a way of
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living. As observed in sub-review two, interventions to reduce sedentary behaviour
must take into account the different factors affecting physical activity and sedentary
behaviour levels, with the resulting intervention having to be complex and tailored in

order to be effective.

2.6. Conclusion

Prior to conducting the mixed methods systematic review presented in this chapter,
it was believed that there was limited available evidence in relation to sedentary
behaviour and stroke survivors with severe mobility disability. This chapter has
supported this belief and has also highlighted the limited research available in the
topic of sedentary behaviour in people with a disability generally. It is therefore
important for more research to be conducted into sedentary behaviour in people
with a disability. This chapter provides support for the rationale for the Q-
methodological study presented in Chapters four and five, in order to understand
what sedentary behaviour means to stroke survivors with severe mobility disability.
It also provides support for the work presented in Chapter six, as there is a need to
identify possible strategies for intervention development given the lack of available
research and evidence. The following chapter will present a second systematic
review aimed at investigating the physical activity and sedentary behaviour levels of
stroke survivors, and exploring the inclusion and exclusion of sedentary behaviour

with severe mobility disability.
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Chapter 3 - A systematic review of physical activity and
sedentary behaviours in people with stroke living in the

community
3.1. Introduction

Given the significant increase in research into physical activity and sedentary
behaviour in stroke survivors and a commensurate increase in published research,
it was deemed timely to update a systematic review by English et al. (2014) to
address the question; ‘How active are people living in the community with stroke-
related disability?’. The systematic review also aimed to explore the inclusion and
exclusion of stroke survivors with severe mobility disability in the included studies.
This chapter presents the rationale for the systematic review before detailing the
methods used for conducting the review. The findings are then provided before a
discussion of the findings, including implications for future research, is presented.

3.2. Background

It is well documented that physical activity is important to maintain a healthy
lifestyle. Physical inactivity is associated with many chronic conditions including
coronary heart disease, type 2 diabetes, stroke and some types of cancer (Knight,
2012). Even small amounts of regular activity have been associated with some
protection against chronic diseases and improved quality of life (Davies et al.,
2011). Physical activity guidelines for healthy adults, including over 65 year olds,
recommends 30 minutes of moderate intensity activity five times a week (Davies et
al., 2011). In addition, older adults (65+ years) are also advised to undertake
physical activity to improve muscle strength (e.g. body weight or resistance
exercises) on at least two days a week, and to also incorporate physical activity to
improve balance and co-ordination (e.g. tai chi and yoga) on at least two days a
week. The importance of physical activity after stroke is also well established; with
physical activity and exercise recommendations having a prominent position in the
National Clinical Guideline for Stroke (Intercollegiate Stroke Working Party, 2016).
Similar to the general guidance, stroke survivors are recommended to perform
aerobic activity (e.g. walking) for 20 to 60 minutes three to five days per week.
Additionally, it is recommended that they should also include two to three days per
week whereby they perform strength (e.g. resistance training), neuromuscular (e.g.
balance and coordination) and flexibility (e.g. stretches) exercises (Billinger et al.,
2014). Physical activity following stroke is not only important to improve fitness and

muscle strength, but also to provide optimal metabolic health and prevention of
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chronic diseases, including reoccurrence of stroke (English et al., 2014). As well as
a focus on physical activity, the health consequences of sedentary behaviour have,
over the past few years, also become the focus of considerable clinical, policy and
research interest. (de Rezende et al., 2014; Davies et al., 2011; Owen et al., 2010;
The Sedentary Behaviour and Obesity Expert Working Group, 2010). Itis
suggested that sedentary behaviour and physical activity are two distinct constructs
with different physiological responses and health outcomes that can co-exist (van
der Ploeg and Hillsdon, 2017; Tremblay et al., 2010). As discussed in Chapter One,
with the growing body of literature around the detrimental health effects of
sedentary behaviour; the reduction of daily sitting time is now included in general
population guidance (The Sedentary Behaviour and Obesity Expert Working Group,
2010) and also outlined in stroke specific guidelines (Intercollegiate Stroke Working
Party, 2016).

English and colleagues conducted a systematic review in 2014 with the intention to
document the current knowledge about both physical activity levels and patterns of
sedentary behaviour in community living stroke survivors and investigate the factors
associated with physical activity levels in the stroke population. The review included
26 studies with the majority reporting mainly number of steps per day. Although the
review also aimed to review sedentary behaviour, only four studies reported on
sedentary time and none reported on the patterns and accumulation of sedentary
behaviour. Although the review was published in 2014, the principal searches were
conducted in June and July 2012, with a final search for new articles conducted on
7" November 2012. Along with the significant increase in interest in sedentary
behaviour, significant increases in the number of studies and journal articles into
sedentary behaviour have been published in the past few years. It was therefore
deemed important to update the original review (English et al., 2014) to make the
results current and relevant in order to update the knowledge base and to help

inform the research questions and design the empirical research work.
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3.3. Methods

3.3.1. Review question

As per the original systematic review (English et al., 2014), the aim of the current
review was to address the overall question; ‘How active are people living in the

community with stroke-related disability?’

The overarching question was answered through four sub-questions:

1. How much time per day do people with stroke spend sedentary?

2. How much time per day do people with stroke spend engaged in light, moderate
and vigorous physical activity?

3. What is the pattern of accumulation of sedentary time and physical activity?

4. What factors influence physical activity levels in people with stroke?

The review also aimed to explore the inclusion and exclusion of stroke survivors

with severe mobility disability in the included studies.

3.3.2. Eligibility criteria
3.3.2.1. Inclusion criteria

Studies were included if they met the following inclusion criteria:

e Report new, original data

¢ Include adults (>18 years of age) who had experienced a stroke

¢ Include at least one objective measurement of free-living physical activity or
exercise (e.g. accelerometry)

e The objective measurements of physical activity must have been taken in a
free-living situation (i.e. while undertaking their usual daily activities in the
community and not in a hospital, residential care facility, or laboratory) and
over at least two days

e Full text available in English.

3.3.2.2. Exclusion criteria

e Conference abstracts
o Does not include an objective measure of physical activity

e Less than two days of objective measurements of physical activity recorded
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3.3.3. ldentifying research evidence

The lead author of the original review (English et al., 2014) was contacted to
request a copy of the search strategy used in the original review. Following a review
of the original search strategy it was noted that non-stroke specific terms (e.g.
Parkinson disease, multiple sclerosis and spinal cord injuries) were included. As the
purpose of the current review was to explore activity levels and sedentary
behaviour in stroke survivors it was decided to refine the original search strategy to
focus the search and minimise the number of non-relevant results. With guidance
from an information specialist from the University of Leeds and in consultation with
the original author (CE), the original search strategy was amended, with terms
relating to health conditions other than stroke being removed and additional terms
pertaining to sedentary behaviour being added, to create a comprehensive search
strategy initially for MEDLINE (Appendices C and D). Once the MEDLINE search
strategy had been developed and tested, it was then adapted for use in seven other
databases. The databases were selected for their relevance to the review topic and
searched using the comprehensive search strategies, and included five used in the
original review; MEDLINE, Cumulative Index to Nursing and Allied Health Literature
(CINAHL), Allied and Complimentary Medicine Database (AMED), EMBASE, the
Cochrane Library, and three additional databases; PsycINFO, Web of Science and
SPORTDiscus.

In order to identify literature that had not been formally published, grey literature
databases were also searched. ProQuest Dissertations and Theses database was
searched using the adapted search strategy used in the Web of Science database,
whilst OpenGrey, an European database containing research reports, theses,
conference papers and official documents, was searched using keywords taken
from the MEDLINE search strategy. Additionally, through the Web of Science
database search, the Conference Proceedings Citation Index database was also
searched for grey literature.

The searches for the original review were conducted in June and July 2012, with a
final search for new articles conducted on 7" November 2012. As the current
review aimed to update the previous search, ordinarily the date limits for the search
would start just before the date of the original searches (i.e. November 2012).
However, due to the search strategy being refined for use in the current review it
was decided to check the results produced for the same time period. Over 500

additional results were identified by the new search strategy and it was therefore
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decided to open the date limits to run the search from all time periods, including the
time covered by the original search. Databases were therefore searched for

research published between database inceptions to the search date.

Principal searches were run in all databases in September 2016 following
development of the search strategies. In October 2017, a final search for new
articles published since September 2016 was conducted. In order to try and capture
all available literature, all conference abstracts identified through the searches were
reviewed and checked for possibly relevant studies or any associated published
papers. These were then reviewed like the other identified studies and checked for

inclusion in the review.

3.3.4. Study selection

The study selection process was conducted in two stages. All results from the
searches of databases of published data, grey literature and other sources
including conference abstracts were collated and stored using Endnote, reference
management software. For each study, an initial screen of the titles and abstracts
against the inclusion criteria was conducted to identify potentially relevant papers.
Once the initial title and abstract screen was completed, full text articles were
obtained for the potentially relevant studies. Although the majority of the articles
were freely available, some had to be obtained from the authors and the University
of Leeds Library. Each article was then reviewed using a screening eligibility form
framed around the eligibility criteria and research questions, on which decisions

made about each study were documented.

Two reviewers were involved in study selection process to assess the papers for
eligibility. The primary reviewer (NC) screened all of the results, whilst a second
independent reviewer screened 20% of the results in stage one and 20% of the
potentially relevant studies in the full text review during stage two. Any
discrepancies between the two reviewers were initially discussed by the reviewers

and resolved through the involvement of a third independent reviewer.

3.3.5. Data extraction

Data was extracted electronically by the principal reviewer using a data extraction
form that was developed to extract the data necessary to answer the research
guestions and included; aims of the study, sample characteristics, details of the

methodology (e.g. physical activity outcome measurements) and results (e.g. steps
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per day, amount of sedentary behaviour and predictors of physical activity). To
reduce bias and increase accuracy during data extraction (Centre for Reviews and
Dissemination (CRD), 2009; Buscemi et al., 2006) a second independent reviewer

completed double data extraction of the included studies.

Where data was collected before and after an intervention, only whole group
baseline data was included. Similarly, where data was collected from the same
participants at different time points, only data from the last recorded time point post-
stroke was included. If it was unclear whether articles were reporting original data
or were additional reports using the s