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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 17 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 disabibiltityd theexplror &di smad
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

t

h e



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 i March 2018 reported 15.2% of patients had a
Modified Rankin Scale score of 4 1 indicating a moderately severe disability and
7.3% had a score of 51 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,

char acterised by | ow energy expenditure
(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

(O01.
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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®& 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
thesep at i expariendes 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

6di sabl edé6. For the purpose of this project
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
indi vi dual 6s p h WoilddHaalth Grgarization; 2062;nJohnston,
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

_ DISABILIT :
Psychological Social
- Beliefs - Environment
- llness 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
populaton of f ocus will be stroke survivors with sev
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 qual
explore the individual s6, carersod anc
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; OHow
community with stroke-relate d d i s dHnglishiettaly, 2004).
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).

Al thoughabotradstematic reviews are an
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
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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. peopl ebs
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

researchdata, and all ow i nt e dgbr atsitammad fe sé lgpuiha nbteinteaftiitv ea n d

with dédqualitatived undegThenasaral.i2018). from peopl eds |

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 6qualitatived and
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 focus

12



wor ks, for whom and (Paopeetvdl.a2007)cAlthoughitis t ances 6

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 withinthecross-st udy synt hesis. Aggrega
or 6époolingd of results from primary
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.

14

tion refers

quantitati v



REVIEW QUESTION
What s the effectiveness, appropriaieness and

accepiabilify
sedentarny

of inferventions aimed fo reduce
bhehaiow in disabled peopie?

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
answer sub-gquestion:
What are disabled people’s,
iheir carer's or professionals’
involved In thelr care
perspedives and experiences
of sedenfarny behaviowr and/or
being sedenians?

QUANTITATIVE (RANDOMISED
CONTROLLED TRIALS OF
INTERVENTIONS) STUDIES

1. Systematic and exhaustive
searches of evidence hase

?. Retrieval and screening for
eligible studies

d. Application of inclusian
criteria

4. Data extracted from studies
to describe their
characteristics and assess
methodaological quality

5. Findings of studies extracted

B. Findings synthesised to
answer sub-guestion:
How effective are
inferyentions aimed al
reducing sedentary behaviour
in disabled pecple?

META-SYNTHESIS

Synthesis of findings from sub-
FEVIEWS tO answer review

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

di s abipeispectioes @nd experiences of sedentary behaviour

2.2.1. Methods
2.2.1.1. Review question

The aim of the firstsub-r evi ew was to addr esspetplewithquesti on; 6&W
di s a b ipdrspectives andl experiences of sedentary behaviour and/or being

sedentary?66

2.2.1.2. Eligibility criteria

2.2.1.2.1. Inclusion criteria

Studies were included if they met the following inclusion criteria:
1 Used qualitative research methods (e.g. interviews and focus groups)
1 Investigated perspectives and/or experiences of sedentary behaviour
9 Participants of the study:
0 Have a disability and are over 18 years of age:
Definition of disabiltyi 6 A per son has a disability if hi
physical or mental impairment which has a substantial and long-term
effect on their ability to carry out normalday-to-day acti viti es®o
(Equality Act 2010)
0 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:
T Included participants under 18 years of age
9 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 ¢t

di sabilitiesbo. This was reflected in the search
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Persons6, OVisiontBis®ider seér afpdebhdxiAp g
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 6sedentaryé was wused.

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

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-l i ne i nto O0free codesbé6.
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organi sed into rel atedr iapeiavettohemasdr uEtr Dlder
interpretations of the descriptive themes are de:
themes. Although the process is divided into thr

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 6sedentary behaviour
6 physi c al(asipanthecdefinition it sedion 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)t i t | ed 6 Reducti on of
sedentary behaviour in patients with rheumatoid arthritis T experiences from an

intervention stud@@3)antd!| EdomSedeat aal behaviour

with rheumatoidar t hr i ti s: A qualitative studyod.
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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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Records identified through Additional identified through
database searching other sources
(n=8,598) (n=5)

Y Y

Records after duplicates
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Participants not disabled n=5

Full text not available n=1

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. Il s the data o6richo?

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
oftheirbody . Their dependence on medical treat me
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:

ioOn bad days, the arthritis stild] breaks
my joints and it hurts all over. Then | sit and do whatever, e.g., my crosswords
or reading a book. 0o

(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:

Al am extremely tired. Some evenings when | re
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. 0o

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

During bad days when patientsbexperienced 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:

il try to protect myself and hide at home, bec
And | cannot motivate myself to do anything. So actually my home base is my
own personal hell some days. 0

(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 i-apbhe mor
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:

AMy girlfriend and | have put a barstool
for me to sit while cooking. | want to protect myself. By doing all these little
things in everyday |ife | believe it wildl

(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:

AEven though the med
dondét even notice |
my jointso.

e reall ydayshs i mproved
er from RA, I still w a

(P 11, Thomsen et al. (2015), P6).
Awareness of rest, movement and sitting time

The patientsod6 awareness of havi fogprotettigi r condi ti o
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 Apunishedd with severe fatigue, a

Al allow myself a weekly day of rest when | h a
days nothing is going on besides TV-watching, eating and maybe reading a
book.ldonot even shower 0.

(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:

28



Ailt is not the arthritis that prevents me
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 notdoanyt hi ng. 0o
(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:

il have nieerested ints@odsnit has always been reading, reading,

reading. As soon as there was Windows 3.11 on the computer | plunged into

t hat . Even now, I al ways sit at the comp.l
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 |ive as |l ong as

(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

soci al relations wultimately increased the p

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 soci al interactions also increased
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 patients6 aci

in sedentary behaviours.

2.2.3. Discussion

The single included study was, to tstady best of t h
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 o6mobility disabilit:
strate gy with terms such as; 6éDisabled Personsdé, 06Vi
Di sorder s 8 b®ee AppendixlAt The ldopedwvith(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 t

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;

60What is the effectiveness, appropriateness
to reduce sedentary behaviourind i s ab |l e d Apaly pnk 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

31



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 |
should therefore be an acknowledgement of the need for further research into

patients6 perspectives of sedentary behaviour 1in
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, mo
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 exploratoryst udy t o examine stroke patiert
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 secondsub-r evi ew was to address the quest
effectiveness of interventions aimed at reducing sedentary behaviour in people with

di sabilities?b5b

2.3.1.2. Eligibility criteria

2.3.1.2.1. Inclusion criteria

Studies were included if they met the following inclusion criteria:
1 Randomised controlled trials of non-pharmacological interventions aimed at
reducing sedentary behaviour.
o0 Any trials regardless of who provided the intervention, type of
intervention or the amount of intervention delivered.
91 Trials with participants that have a disability:
o Definition of disabiltyi 6 A per son has a disability
physical or mental impairment which has a substantial and long-term
effect on their ability to carry out normal day-to-d ay acti viti es®o
(Equality Act 2010).

2.3.1.2.2. Exclusion criteria

Studies were excluded if they met the following criteria:
9 Trials including participants under 18 years of age.
9 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 6émethodol ogical qualityd, as a stu
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 6l ow riskdéd, déhigh risk
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 O0trued effect and instead assumes t hat
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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Records identified through
database searching
(n=16,417)

Additional identified through
other sources

(n=5)

L

Y

Records after duplicates
removed
(n=14,232)

r

Records screened
(n=14,232)

Records excluded
(n=14,131)

Full text articles assessed for
eligibility
(n=101)

k4

r

Studies included in meta-
analysis
(n=6)

Full-text articles excluded
(n=95)
Reasons:
Mot a randomised controlled
trial n=12

Aim of intervention to increase
physical activity/exercise n=45

Participants not disabled n=16
Protocol n=4

Conference abstracts n=18

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

2009)

37



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 |l ength of time considered as 6waking hou
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
vi sual check of the included studiesbod
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.

39

conf i



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 studiesweredee med | ow r i sk offorpatrhtel cdbplainntdsi nagnd per son|
(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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percentages across all included studies

=~ | Random sequence generation (selection bias)

| Allocation concealment (selection bias)

Bania 2016

MoAuley 2015%

Mekille 2015

Mooijen 2016

~ @~ |®|® |otherbias

Slaman 2015

D DO ® ®| ® | vindingof outcome assessment (detection bias)
. - . . . . Incomplete outcome data (attrition bias)
~ . e . . ~ | Selective reporting (reporting bias)

. . . - . . Blinding of participants and personnel (performance bias)

NOOOE
NOB0E

Thomsen 2016

=

Figure 8 Risk of bias summary; Judgements about each risk of bias

item for each included study




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. Aspersub-r evi ew one, studies often r
behaviour 6 whear itthieryg wep ey diesall i nactivityo
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

i nterventions i ncl (Rol8)dargetad individuaisovighdomg-terra vi e w
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
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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

Toaddressthe over al |l broader review question; oW
appropriateness and acceptability of interventions aimed to reduce sedentary
behaviourinpeopl e wi t hitwas gaarned tb aggregatestite dindings 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
effectiveness, appropriateness and acceptability of interventions aimed to reduce

sedentary behaviour in people  wi t h d i Unfartunately dué te & 1&ck 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
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

patientés views of sedentary behavVidtmur have emer |
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 I imited to; mul ti pl
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

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 questionnairesrelyonthepar t i ci pant sé r ec
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; 0 Hoexconamunity witlestrake- e
related dis a b i | Thetsysterdatic 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 addresstheover al | question; 6How active a

community with stroke-related disability?6

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:

1 Report new, original data

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

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

1 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

1 Full text available in English.

3.3.2.2. Exclusion criteria

1 Conference abstracts
91 Does not include an objective measure of physical activity

1 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 same study data, the study authors were
contacted for clarification. The reviewer also 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 as all data was available in
the papers.

3.3.6. Critical Appraisal

Risk of bias of the included studies was assessed by both the primary reviewer and
a second independent reviewer. The critical appraisal tool used in the original
review was sought from the lead author for use in the current review. The tool was
based on a tool developed for use in case-control observation studies (Scottish
Intercollegiate Guidelines Network) that had been through a process of robust
development (Sanderson et al., 2007) and that has been found to have good
validity (Hootman et al., 2011). Despite its validity, the same study found poor inter-
rater reliability for the SIGN tool, with the authors suggesting the six response
options for each item causing more subjectivity in choosing between the response
options. As the studies in the original review were not all case-control studies, the
original review authors adapted the tool to be appropriate for use in a wider range
of research designs. As part of the refinements, they also changed the judgement
options for each of the items to reflect the Cochrane Collaboration guidance of low,
high and unclear risk of bias options, potentially addressing the reliability issues
with the original SIGN tool. Although it is unknown whether the adapted tool by
English et al. (2014) was validated, all of the adaptations were made in reference to
and in accordance with the Cochrane Collaboration guides for assessing risk of
bias (Higgins and Green, 2011; Higgins et al., 2011). This tool was deemed
appropriate for use in the current review as similarly to the original review, it

included studies with a range of research designs.
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The tool included detailed instructions on how to score each of nine criteria

assessed over four categories: selection of subjects, assessments, confounders

and statistical analysis. Each criterion is scored either high risk of bias, low risk of

bias, unclear or not applicable. The first criterion,6 Compar abl e Groupsodé r
the two groups being studied (if applicable) being selected from source populations

that are comparable, with a low risk of bias being scored if groups are at least

mat ched by age and gender. The secalowd crite
risk of bias if clearly defined eligibility criteria are presented, for example; level of

walking ability, time since stroke, other measures of disability. 6 Number s scr eene
and recruitedd criterion refers to an indic
take part did so, in each of the groups being studied. If the study authors do not

report recruitment strategies, the criterion is scored a high risk of bias. The last
criterion within theé &3dlegotriyon sofé DPampt iowit s
order to score a low risk of bias, authors should report the number of participants

included and the number with complete outcome measures. If data are missing,

authors should report how these missing data were dealt with.

The second category in the critical apprais
of three crriptreirmaar.y 6oQitecaome and valid assess
risk of bias if both the reliability and validity of the primary outcome are justified

either from the data generated from the study itself, or by quoting other studies in

the same population (e.g. stroke). In order to score a low risk of bias for the criterion

Blind Ass es s ment of Prognostic Factorsb, t he as
must have been made without knowledge of measures of energy expenditure or

physical activity. All key prognostic factors had to be clearly defined and measured
usingavalid and reliable tool in order to scor

Prognostic Factors6 criterion.

The last two criteria refer to confounding and analyses. The main potential

confounders must have been identified and taken into account in the design and

analysis. I n order to score a |low risk of bias f
measurement of physical activity must have been over at least a 5 days period, and

if he study had more than one group of participants they must have been matched

for both age and sex. A high risk of bias w

outcomes are reported or are only partially reported in the article.
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3.3.7. Data synthesis

As with the original review, the purpose of the current review was to provide a
descriptive overview of all available studies measuring physical activity and
sedentary behaviours in community living stroke survivors. Given the
heterogeneous nature of the studies, a descriptive summary of the findings was
deemed a suitable method of synthesis for the review, as used by English et al.

(2014) in the original review.

With the systematic review aiming to answer the
people living in the community with stroke-r el at ed di sabilityo, the findi
synthesised to reflect and answer the four sub-questions. As per the original

review, findings are presented in five sections; Sedentary time, Time spent in light-

intensity activity (Standing and walking), Time spent in moderate-to-vigorous

physical activity, Patterns of activity and inactivity and Factors influencing free-living

physical activity.

3.4. Results

3.4.1. Description of studies

Figure Eleven summarises the study selection process, using the PRISMA flow
diagram (Moher et al., 2009). 14,385 articles were initially identified, with 84 articles
suitable for full text review. A total of 52 papers fully met the inclusion criteria and
were included in the review. Six study authors were contacted to determine if 17
papers were either linked or reporting independent study data. Responses were
received from three study authors who confirmed that six studies were independent
(Danks et al., 2016a; Danks et al., 2016b; Danks et al., 2014; Mudge and Stott,
2009; Mudge et al., 2009; Mudge and Stott, 2008) and four were linked and
reporting the same study data (English et al., 2016a; English et al., 2016b; English
et al., 2016c; Lewis et al., 2016). For the seven remaining papers, where no
response was received from the study authors (Mahendran et al., 2016a;
Mahendran et al., 2016b; Michael et al., 2009; Michael and Macko, 2007; Michael
et al., 2006; Michael et al., 2005; Haeuber et al., 2004), the primary reviewer (NC)
reviewed the papers usingthe Cochr ane Handbookds guidance on iden
multiple reports from the same study (Higgins and Green, 2011, Section 7.2.2) and
consulted with the original review author (CE). As five of the papers were included
in the original review (English et al., 2014) as individual studies, it was decided to
present them in the current review as separate studies. Following a review of the
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t wo remaining papers it was determined,

that they were reporting findings from the same study and were therefore treated as

one study.

Following review of the 52 papers and contacting study authors to check originality
of data, 44 individual studies were identified. The original review published by
English and colleagues in 2014 identified 26 studies reported in 30 articles. The
current review identified one additional study for inclusion (Mudge and Stott, 2008)
that was published during the search period of the original review. Three studies
that were included in the original review were excluded from the current review.
Two of the studies did not have objective measurements taken over at least two
days (Janssen. et al., 2010; Sakamoto et al., 2008). The third excluded study
(Shaughnessy et al., 2005) did not report the amount of measurement time. After
discussing these with the lead author of the original review (English et al., 2014), an
agreement was made to exclude all three studies. Twenty-four articles, reporting on
20 studies were published since the original paper (English et al., 2014).

Studies were published between 1998 and 2017 with a combined total sample of
1966 participants. Sample sizes of the studies ranged from 9 (Touillet et al., 2010)
to 262 (Butler and Evenson, 2014) participants. The majority of studies included
participants at least six months after stroke who were living in the community and
able to walk short distances independently. One study published by Jones et al.
(2016) assessed the feasibility and acceptability of a self-management program for
increasing physical activity in adults with acquired brain injury. Although this study
had a mixed patient group with data unable to be separated for the two groups, the
majority of participants were stroke survivors (83%). As per the protocol, studies
with mixed participant groups would be included if the majority of participants were
stroke survivors, therefore it was decided to include Jones et al. (2016) in the

review.
Characteristics of the included 44 studies, including details on the measurement

tools used, are shown in Table Four. Physical activity data, sedentary behaviour

data and predictors of physical activity are summarised in Table Five.
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data not reparted n=4
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Mot original research or
conference ahstract n=h

Figure 11 PRISMA flow diagram of study selection (Moher et al., 2009)
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3.4.2. Critical appraisal of included studies

The results of the critical appraisal for each individual paper are presented in Table
Three. Overall, the methodological quality of included papers was good with the
majority of the articles (50 out of 52) scoring a low risk of bias (or not applicable) on
at least five out of the nine criteria. Two articles scored an overall high risk of bias
with five out of nine (Kerr et al., 2016) and six out of nine (Loprinzi and Addoh,
2017) criteria scoring high of risk of bias. Seven papers were of extremely high
guality, scoring a low risk of bias (or not applicable) on all nine criteria (Ezeugwu et
al., 2017; Preston et al., 2017; English et al., 2016c; Jones et al., 2016; Tieges et
al., 2015; Moore et al., 2013; Moore et al., 2010).

In 44 of the 52 articles included in the review, inclusion and exclusion criteria were
clearly stated. However, the number of potential participants who were screened for
inclusion was reported in only 22 (42%) of the 52 studies. The number of drop outs
and details of how missing data was dealt with was adequately reported in 51 of the
52 articles. The majority of studies used a valid and reliable method of measuring
physical activity and/or sedentary behaviour. A primary outcome of interest was
clearly defined and the reliability and validity of the measure used was presented in
over 82% of the articles (43 of the 52 included articles). Overall, the included
studies were good at reporting the findings of the studies with 51 out of the 52
included papers reporting the findings of all outcomes, therefore scoring a low risk

of bias for this criteria.
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Table 3 Critical Appraisal Score
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3.4.3. Findings
3.4.3.1. Sedentary time

Unlike the study by English et al. (2014) in which no studies specifically measured
sedentary behaviour, 16 of the included studies of this review reported sedentary
behaviour, using the similar definition of sitting or lying down with low energy
expenditures. Amount of sedentary behaviour in minutes and hours per day was
reported in 11 studies (Ezeugwu et al., 2017; Joseph et al., 2017; English et al.,
2016a; Jones et al., 2016; Kerr et al., 2016; Mahendran et al., 2016b; Paul et al.,
2016; Tieges et al., 2015; Butler and Evenson, 2014; Frazer et al., 2013; Moore et
al., 2013). Time spent sedentary ranged from 9.3 hours/day (SD=1.5) (Joseph et
al., 2017) to 11.3 hours/day (Ezeugwu et al., 2017) when measured over waking
hours. When sedentary behaviour was measured over a 24 hour period, time spent
sedentary ranged from 19.6 hours/day (SD=1.9) (Jones et al., 2016) up to 23
hours/day (SD=0.7) (Moore et al., 2013). Compared to age-matched controls, who
accumulated between 8.2 hours/day (SD=2 ) (English et al., 2016a) and 9.2
hours/day (SE= 0.1) (Butler and Evenson, 2014) measured over waking hours, and
between 17.4 hours/day (SD=3.8) (Paul et al., 2016) and 22.8 hours/day (SD= 4.5)
(Moore et al., 2013) when measured over a 24 hour period, stroke survivors spent

at least one hour more in sedentary behaviour.

Four studies used a measurement protocol that allowed reporting of time not on
feet (i.e. sitting or lying down) (Alzahrani et al., 2011; Rand et al., 2010; Mudge et
al., 2009; Mudge and Stott, 2009). Alzahrani et al. (2011) reported people with
stroke spent on average almost 7 hours (SD= 1.7) not on their feet (65% of the
average 10.8 hour monitoring period.). This study also reported comparison values
for healthy controls, with healthy controls spending around 7.5 hours/day (SD = 1.6)
not on their feet, however the measurement period was longer for healthy controls
(12.7 hours) compared with people with stroke (10.8 hours). After adjusting the
observation period to 12 hours, no significant difference was observed between the
two groups. Interestingly, stroke survivors made significantly less transitions (i.e. lie
to sit, sit to lie, recline to sit, sit to recline, recline to stand, stand to recline, sit to
stand, stand to sit) during the day compared to healthy controls, with healthy
controls almost having double the number of transitions throughout the day (57 (SD
= 43) compared to 109 (SD= 91)). A study by Mudge and Stott (2009) observed
83% of stroke survivorsod6 waking hours
studies by Rand et al. (2010) and Mudge et al. (2009), reported 86% and 83%,

respectively, of the waking day spent inactive.
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Four longitudinal studies measured sedentary behaviour over a range of times post-
stroke. A study by Askim et al. (2013) observed a non-significant increase in length
of time spent lying down in patients, one month, three months and six months after
stroke (12.5 hours, 12.7 hours, 13.1 hours, respectively). Mahendran et al. (2016b)
found that amounts of sedentary behaviour per day remained constant over one
month (19.8 hours), three months (19.7 hours) and six months (19.8 hours).
Similarly, a study by Moore et al. (2013) found no significant difference in amount of
sedentary time per day at one week (23 hours), three months (22.5 hours) and six
months (22.5 hours) after stroke. However Tieges et al. (2015) reported a non-
significant drop in sedentary time from one month post-stroke (19.9 hours/day) to
six (19.1 hours/day) and twelve months (19.3 hours/day) post-stroke.

Six of the 16 studies used an activPAL to record levels of sedentary behaviour. This
is a small activity monitor that includes both a triaxial accelerometer and
inclinometer and is capable of measuring sitting, standing and stepping. The
activPAL measures posture and has 100% accuracy in classifying sitting and
standing positions in older people and stroke compared to direct observational
techniques (Taraldsen et al., 2011). Of the remaining ten studies, two used an
ActiGraph accelerometer, two used a StepWatch Activity Monitor (SAM) to infer
time without steps and periods of inactivity and one used the Intelligent Device for
Energy Expenditure and Activity (IDEEA).

3.4.3.2. Time spent in light-intensity activity (Standing and walking)

Steps per day were reported in 37 of the 44 studies, with 18 using the StepWatch
Activity Monitor to record the activity, six using pedometers, eight using
accelerometers, four using an activPAL and one using the IDEEA. Average number
of steps per day ranged from 1193 (Range 5127 2856) (Kerr et al., 2016) to 7379
(SD=3107) (Manns et al., 2009). Healthy control data was measured in nine
studies, with average steps per day ranging from 5313 (SD= 2100) (English et al.,
2016a) to 14,730 (SD=4522) (Manns et al., 2009).

Light intensity physical activity (LIPA) was reported in four studies, with stroke
survivors spending between 1.8 hours/day (SD= 0.8) (Joseph et al., 2017) and 3.5
hours/day (SE=6) (Butler and Evenson, 2014) in LIPA. Only two of the studies also
measured healthy control levels of LIPA. Butler and Evenson (2014) observed
almost 4 hours/day of physical activity classified as light intensity whereas English

and colleagues reported age-matched controls spending on average 6 hours/day in
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LIPA. Butler and Evenson (2014) utilised cut-points previously defined by Matthews

et al. (2008, 2005), with the light activity intensity threshold using the ActiGraph

accelerometer, being defined as 101 to 759 counts/minute. Both English et al.

(2016a) and Joseph et al. (2014) also used the ActiGraph accelerometer to

measure physical activity, with English using cut-off points based on Freedson and

coll eaguesd (1998) c al9%lgaunts/ninate)iarmdosepd LI PA (
using cut-offs of 100-1041 counts/minute indicating LIPA (Copeland and Esliger,

2009).

The intensity of walking activity based on step cadence was reported in three
studies. Manns and Baldwin (2009) and Michael and Macko (2007) both
categorised low intensity bouts as those with less than 15 and less than 16 steps
per minute, respectively. In these studies, 68% (Manns and Baldwin, 2009) and
45% (Michael and Macko, 2007) of total activity recorded was at light intensity.
Mahendran et al. (2016b) defined low-intensity bouts as cadence less than 30 steps
per minute and showed no difference in amount of LIPA at one (1.4 hours/day
(SD=0.7)) and three months (1.4 hours/day (SD= 0.5)) post-stroke and a non-
significant drop of around ten minutes per day of light activity at six months post-
stroke (1.2 hours/day (SD=0.6)).

Six studies monitored time spent standing during the day, with two following people
with stroke over three time points (Mahendran et al., 2016b; Askim et al., 2013).
Average time spent standing in stroke survivors ranged from 1.7 hours/day (7% of
the day) (Kerr et al., 2016) to 2.7 hours/day (17.9% of waking hours) (Ezeugwu et
al., 2017). English et al. (2016a) also reported comparative data with healthy
controls spending on average 5.2 hours/day standing (SD=1.7). The longitudinal
study conducted by Askim et al. (2013) noticed no significant difference in time
spent standing at one, three or six months post-stroke (2.4hours/day at all three
time points). Mahendran et al. (2016b) also observed no significant difference in
hours per day spent standing across one month (3.1 hours/day), three months (3.2

hours/day) and six months post-stroke (3.1 hours/day).

Time spent walking per day was measured in seven studies, with stroke survivors

walking for an average of between 26 minutes per day (1.8% of the day) (Kerr et

al., 2016) and 1.8 hours per day (Danks et al., 2014), which compared to 2.2 hours

per day that healthy controls spent wal king

(2016b) longitudinal study showed no significant difference in walking time over the
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first six months post-stroke (approximately 1 hour/day at one, three and six

months).

One additional study (Alzahrani et al., 2011) monitored time spent on feet, i.e.
standing and walking, using the IDEEA. They observed 3.8 hours of a stroke
survivors6é day spent on their feet compared to 5

controls.

3.4.3.3. Time spent in moderate-to-vigorous physical activity

Fewer studies reported on time spent specifically in moderate to vigorous physical
activity (MVPA). Five of the included studies, observed minutes per day spent in
MVPA in the stroke population. Baert et al. (2012) utilised heart rate data and The
American College of Sports Medicine (ACSM) guidelines (2013) to define activity
level cut-offs. They found that stroke survivors one year after stroke spent on
average 44 minutes per day in MVPA. A study by Preston et al. (2017) used the
Sensewear armband and utilised energy expenditure to define activity levels, with
MVPA being defined by energy expenditure greater than 3.3 Metabolic Equivalents.
The study found, similar to Baert et al. (2012), that stroke survivors spent around 47
minutes per day in MVPA. Three additional studies reported daily levels of MVPA
using Actigraph accelerometers. Butler et al. (2014) and English et al. (2016a) both
used cut-off points around 2000 counts/minute for MVPA (Butler and Evenson
(2014) >2020 counts/minute and English et al. (2016a) 01 952 count s/ mi nute). Th
amount of MVPA was on average 10 minutes/day in the study by Butler and
Evenson(2014)and 4. 9 minutes/ day ([@0i6aEThesétwmes h et al . ds s
studies were the only ones that also measured and provided healthy control data
and found 13 minutes per/day (Butler and Evenson, 2014) and 38 minutes/day
(English et al., 2016a) spent in MVPA. Joseph et al. (2017) also used the Actigraph
accelerometer as the measurement tool, but used different cut-off points,

with >1042 counts/minute indicating MVPA. They found that people with stroke
spent on average 37 minutes/day (5% of waking hours) in MVPA. The higher
number of minutes recorded in this study may be explained by the lower cut-off
point applied to the activity count data therefore categorising more activity as MVPA
compared with the cut-off points used by Butler and Evenson (2014) and English et
al. (2016a).

In four studies, the intensity of activity and categorisation of activity into MVPA was

based on step cadence. Mahendran et al. (2016b) defined moderate activity as 30-
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80 steps/minute and observed a significant effect of time post-stroke on minutes per
day spent in MVPA, with time in MVPA recorded as 58.9 minutes/day, 64.7
minutes/day and 63.2 minutes/day at one month, three months and six months
respectively. High intensity activity was defined by >80 steps/minute and again
reported 3.6 minutes/day, 3.2 minutes/day and 4.1 minutes/day at one month, three
months and six months respectively. A study by Manns and Baldwin (2009) also
recorded measurements over three time points post-stroke. Moderate intensity,
defined by 15-39 strides/minute accounted for 31.2% of absolute activity at pre-
discharge, 24.7% of absolute activity at 2 weeks post-discharge and 26.2% of
absolute activity at 6 weeks post-discharge (no significant difference over the three
timepoints). Greater than and equal to 40 strides per minute were defined as high
intensity and stroke survivors demonstrated high intensity activity in 6.2% of
absolute activity at pre-discharge, 7.3% of absolute activity at 2 weeks post-
discharge and 5.4% of absolute activity at 6 weeks post-stroke (no significant
difference over the three timepoints). Another study reported 46% of total activity

during the day categorised as moderat e

nt e

6% of the day being spent in hi@khadlandensi ty

Macko, 2007). Paul and colleagues (2016) categorised MVPA as any activity with a
cadence of >100 steps/minute and reported stroke survivors spending 12

minutes/day compared to 36 minutes/day by healthy controls.

3.4.3.4. Patterns of activity and inactivity

Similar to reports of MVPA, a limited number of studies measured and reported
patterns and accumulation of activity and inactivity. Five studies in total reported
number of bouts of physical activity during the day, with one showing patterns
across the day (Frazer et al., 2013) and two longitudinal studies reporting over
three time periods post-stroke (Mahendran et al., 2016b; Manns and Baldwin,
2009). In a study conducted by Danks et al. (2014), a bout began when a
participant took 2 strides in a 10 second interval and ended when no strides were
taken in a 10 second interval. They reported 134 bouts/day (SD= 64) with a median
number of steps per bout of 22.8 (SD= 6.3). Manns et al. (2010) observed an
average 64 activity bouts per day (bout defined as >1 stride/minute) with a mean
duration of 4.1 minutes/bout. In comparison, healthy controls accumulated 74.2
bouts/day with an average duration of 5.6 minutes. Frazer et al. (2013) recorded
197 bouts/day of activity, when categorised as periods of activity that were at least
4 seconds in duration. Stroke survivors typically had more periods of ambulatory

activity during the afternoon and evening compared to morning (Morning: 3.18
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hours (SD=1), Afternoon: 4.85 hours (SD= 0.19), Evening: 4.9 hours (SD= 1)). The

average duration of activity bout was recorded as 16 seconds/bout.

The longitudinal study by Mahendran et al. (2016b) defined a bout of activity
whereby at least two steps were taken in a 15s period. Number of ambulation bouts
were recorded as 142 bouts/day (SD=65.1) at one month post-stroke, 151.4
bouts/day (SD= 151.4) at three months post-stroke and 141.6 bouts/day (SD=60.8)
at six months post-stroke. Although number of ambulation bouts did not significantly
change over the three time points, the results indicate a trend towards time having
an overall effect on change in activity when adjusted. Similarly Manns and Baldwin
(2009) also tracked number of bouts (defined as >1 stride/minute) at multiple time
points but over a shorter period post stroke. At pre-discharge stroke survivors had
57.6 bouts/day at an average duration of 3.3 minutes/bout. This was similar at two
weeks post-discharge with stroke survivors accumulating 57.2 bouts at an average
duration of 3.6 minutes/bout. At the third time point (6 weeks post-discharge),
stroke survivors showed a slight increase in the number of activity bouts (61.5
bouts/day) with average bout duration of 3.8 minutes/ bout. Although the number of
activity bouts were not significantly different across the three time periods, length of
activity bouts were significantly longer at 6 weeks post-discharge compared to time

point one (pre-discharge).

With regards to patterns of accumulation and breaks in sedentary behaviour, only
three studies specifically examined it. English et al. (2016a) observed 7.4 hours of a
stroke survivorsd day was spent in bouts of 30 m
equated to 51.6% of waking hours being spent in bouts of sedentary behaviour
lasting 30 minutes or longer. In comparison, healthy controls were found to spend
3.7 hours/day in bouts of sedentary behaviour lasting 30 minutes or more (24 % of
waking hours). A study conducted by Moore et al. (2013) observed the absolute
number of breaks in sedentary time. Stroke survivors significantly increased their
number of breaks throughout the day from one week post-stroke (252 breaks) to
three months post-stroke (291 breaks) and six months post-stroke (282 breaks).
They also measured healthy controls and found that on average 341 breaks in
sedentary time were taken during the day. Finally, a longitudinal study conducted
by Tieges et al. (2015) measured the average sedentary bout duration. At one
month post-stroke, sedentary behaviour bouts lasted around 1.7 hours and this

remained the same at six months (1.7 hours) and twelve months (1.7 hours).
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3.4.3.5. Factors influencing free-living physical activity

In 13 studies, the influence of walking ability on free-living physical activity was
examined (Ersoz Huseyinsinoglu et al., 2017; Ezeugwu and Manns, 2017; Danks et
al., 2016b; Baert et al., 2012; Roos et al., 2012; Tiedemann et al., 2012; Zalewski
and Dvorak, 2011; Fulk et al., 2010; Rand et al., 2010; Alzahrani et al., 2009;
Mudge et al., 2009; Bowden et al., 2008; Michael et al., 2005). Seven studies found
significant moderate strength associations between performance on Six Metre
Walking Test (6MWT)/ Ten Metre Walking Test (LOMWT) and total accelerometer
activity counts/day (Rand et al., 2010 (r=0.67, p<0.000); Alzahrani et al., 2009
(r=0.66, p<0.001)) total steps/day (Baert et al., 2012 (r=0.56, p<0.05); Tiedemann
et al., 2012 (p<0.001); Zalewski and Dvorak, 2011 (r=0.55, p<0.05),; Fulk et al.,
2010 (r=0.68, p=0.001); Mudge and Stott, 2009 (r=0.55-0.67, p=0.01)) and time on
feet during the day (Alzahrani et al., 2009 (r=0.60, p<0.001)). Gait speed was also
identified as a significant predictor of total steps/day in six studies (Ezeugwu and
Manns, 2017 (r=0.61, p<0.01); Roos et al., 2012 (p<0.05); Tiedemann et al., 2012
(p<0.001); Zalewski and Dvorak, 2011 (r=0.588-0.67, p<0.05); Bowden et al., 2008
(r=0.67, p<0.001)). Although an increase in gait speed was associated with an
increase in total steps/day, a study by Fulk et al. (2010) found that gait speed was

not a significant predictor of steps/day.

Significant correlations between balance (Berg Balance Scale (BBS), standing
balance and modified leg stance) and physical activity levels were reported in five
studies. Three observed significant associations between balance and total number
of steps/day (Tiedemann et al., 2012 (p<0.001-0.02); Michael et al., 2006 (r>=0.161,
p=0.02); Michael et al., 2005 (r=0.58, p<0.01)), one noted that better performance
on the BBS was significantly associated with more time spent in an upright position
(i.e. standing and walking) (Askim et al., 2013 (p<0.001)) and another observed
significantly greater numbers of accelerometer activity counts per day with
increased performance on the modified leg stance test (Alzahrani et al., 2012
(r=0.54, p<0.001)).

A study by Butler and Evenson (2014) found an inverse relationship between time
since stroke and physical activity levels, with participants within one year post-
stroke having the greatest volume of moderate to vigorous, lower to moderate and
light activity. This was the only study to report a significant association between
time since stroke and physical activity. Although Ezeugwu and Manns (2017) also

investigated the effect of time since stroke on physical activity levels, they found no
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significant associations between time post-stroke and volume of activity throughout
the day (r=-0.22, p>0.05).

Eight studies investigated the role of age and gender on physical activity levels in
community-living stroke survivors, with the majority finding no significant
relationship for both age (Ezeugwu and Manns, 2017 (r=0.18, p>0.05); Baert et al.,
2012 (r=-0.47, p>0.05); Tiedemann et al., 2012 (p=0.42); Robinson et al., 2011 (r=-
0.21, p=0.17); Fulk et al., 2010 (r=-0.43, p=0.063)) or gender (Joseph et al., 2017
(p=0.96); Baert et al., 2012 (r=0.14, p>0.05); Tiedemann et al., 2012 (p=0.53)). Two
studies however, did find significant associations between physical activity levels
and age (Joseph et al., 2017 (p=0.62); Mudge and Stott, 2009 (r=-0.29, p+0.05))
and one other study byal (018 mundihtpeasedyevets®fi noj | u et
self-reported physical activity in males compared to female stroke survivors
(p=0.03).

Three studies found significant correlations between cardiovascular fitness,
measured by 60, peak, and physical activity. Participants with higher 60, peak
values were likely to take more steps per day (Baert et al., 2012(r=0.73, p<0.05);
Michael and Macko, 2007 (r=0.316, p=0.05); Katoh et al., 2002 (r=0.61, p<0.01))
and a higher proportion of those steps would be at a higher intensity (Michael and
Macko, 2007 (r=0.61, p<0.01)). However, in contrast, a study conducted in 2005
found no such relationship between fithess (60, peak) and steps/day (r=0.058,
p>0.05) (Michael et al., 2005).

Factors associated with sedentary behaviour were investigated in four studies.
Stroke severity was found to be significantly correlated with sitting time in three
studies (Joseph et al., 2017 (p=0.05); English et al., 2016b (r=-0.345, p=0.02);
Tiegesetal.,2015( b=0. 11, SE=).Endish et alp20T6b) @lgo observed
higher levels of sitting time and more time in prolonged bouts of sitting in
participants who self-reported higher levels of disability (Stroke Impact Scale, SIS)
(r=-0.5, p=0.001) and had slower walking speeds (r=-0.454, p=0.001). Similarly,
Joseph et al. (2017) found that slower gait speeds (p<0.01) and the use of a
walking aid (p=0.02) were significantly associated with higher levels of sedentary
activity. The fourth study to investigate factors associated with sedentary behaviour
observed a relationship between time post-stroke and levels of sedentary
behaviour. Average daily hours of sedentary behaviour increased as time post-

stroke also increased (Butler and Evenson, 2014).
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Table 4 Characteristics of Included Studies
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Table 5 Physical activity and sedentary behaviour data
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3.5. Discussion

The current review identified 44 individual studies that assessed physical activity
and/or sedentary behaviour levels in stroke survivors living in the community. Since
the searches for the original review by English et al (2014) were conducted in
November 2012, 20 additional studies have been conducted and reported in 24
articles. One additional study was identified that was published in 2008 (Mudge and
Stott, 2008) that met the inclusion criteria but was not included in the original
review. Unlike the 2014 review whereby no studies specifically measured sedentary
behaviour, 16 of the included studies in the current review reported sedentary
behaviour. Earlier published studies often used measurement protocols that
allowed reporting of time not on feet (i.e. sitting or lying down) rather than
sedentary behaviour (Alzahrani et al., 2011; Rand et al., 2010; Mudge et al., 2009;
Mudge and Stott, 2009). With advancements in sedentary behaviour measurement
methods (Owen etal.,2010), a shift from inferring O6ti me
studies to objective measurements of sedentary time and patterns of accumulation
was observed. Additionally, the original review highlighted the lack of studies
investigating the patterns of activity and inactivity, with only three studies reporting
patterns of activity (i.e. bouts of stepping) across the day and none reporting
patterns of sedentary behaviour accumulation. Although numbers of studies were
still limited, five reporting patterns of activity and inactivity and three reporting
patterns of sedentary behaviour accumulation were identified in this review. While
the initial focus of sedentary behaviour research concentrated on investigating the
total levels of sedentary behaviour, recent research now indicates the importance of
how sitting time is accumul at e dHowandcktal.,t 6s r e
2013; Peddie et al., 2013; Dunstan et al., 2012b). This is reflected in the three
studies that emerged since the original searches were conducted in the 2014
review that report on the patterns of accumulation and breaks in sedentary
behaviour. The increased number of studies that have emerged in the five year
period since the original searches were conducted (November 2012) provides
evidence of the increasing interest in sedentary behaviour and especially sedentary
behaviours of stoke survivors. It also provides support for the need for the current

review which aimed to update the review completed by English et al. in 2014.

Overall, stroke survivors displayed significantly lower levels of physical activity
when compared to healthy controls. They took considerably less steps per day
(1193 (Kerr et al., 2016) to 7379 (Manns et al., 2009), compared to age matched
controls (5313 (English et al., 2016a) to 14,730 (Manns et al., 2009), and spent less
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time in all activity intensities (i.e. LIPA and MVPA) when compared to healthy
controls. Time not spent in physical activity is evidently related to sedentary
behaviour levels as stroke survivors were highly sedentary, with the majority of their
waking hours spent in sedentary behaviours (9.3 hours/day (Joseph et al., 2017) to
11.3 hours/day (Ezeugwu and Manns, 2017)). Stroke survivors tended to have
prolonged uninterrupted periods of sedentary behaviour, with 51.6% of waking

hours being spent in bouts of 30 minutes or greater of sitting (English et al., 2016a).

Three longitudinal studies provided insight into how physical activity and sedentary
behaviour levels change over time following a stroke. Mahendran et al. (2016b)
documented a significant increase in daily step count from one month to six month
post stroke, significant increase in time spent walking and sitting/lying time between
one month post stroke and three and six months post stroke. They also noted that
the time stroke survivors spend in moderate intensity ambulation also significantly
increased over time. Similarly, Moore et al. (2013) observed significant increases in
physical activity duration (minutes/day), daily step count and breaks in sedentary
behaviour between one week and three months post stroke, but interestingly
physical activity levels and number of breaks in sedentary behaviour plateaued
between three months and six months. It could be speculated that increases in
physical activity and ultimately increases in breaks from sedentary behaviour could
be related to rehabilitation and recovery of function following a stroke. Evidence has
suggested that recovery of function following stroke has an important three month
period when most recovery will occur (Lee et al., 2015). This timeframe matches
the longitudinal data whereby most changes in physical activity levels were
observed over the first three months after stroke, with a plateau then seen after
three months. In support of this, 13 studies examined the influence of walking ability
on free-living physical activity, and found significant moderate strength associations
between functional ability and levels of sedentary behaviour (i.e. steps/day,
accelerometer counts/day, time on feet). This would suggest that as time after
stroke passes and functional recovery improves, stroke survivors with the ability to
walk will become more physically active. The final longitudinal study focused on
sedentary behaviour and observed no significant longitudinal changes in the
amount or pattern of sedentary behaviour in stroke survivors over the first year after
stroke (Tieges et al., 2015).

One difficulty found during the extraction and analysis of the data within the review
was the heterogeneity of the measurements undertaken and recorded by the

different studies. Although the majority of studies aimed to measure physical
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activity, this was defined and measured in different ways. Some studies, particularly
ones published earlier, reported number of steps per day as an indicator of physical
activity. As highlighted in the original review (English et al., 2014), although step
counts are an easy to understand and important measure, it provides little
information about the relative intensity of activity. Although other studies described
physical activity in terms of the intensity of the activity, which is important to
understand amount of LIPA and MVPA stroke survivors participate in, it also raises
its own problems. Definition of each of the physical activity categories firstly
depended on the outcome being used which varied greatly within the studies (i.e.
heart rate, metabolic equivalents, step cadence). Secondly, when a similar outcome
was used, different categorisation limits were used to define what constituted each
activity level (LIPA and MVPA). For example, three studies used Actigraph
accelerometers to measure activity counts and specifically MVPA. Butler et al.
(2014) and English et al. (2016a) both used cut-off point around 2000
counts/minute for MVPA, whereas a study by Joseph et al (2017), used a lower cut-
off with >1042 counts/minute indicating MVPA. Overall, Joseph et al. (2017)
reported higher number of minutes in MVPA compared to the other two studies,
which may be explained by the lower cut-off point applied therefore categorising

more activity as MVPA compared to the other studies.

Another problem is the variation of tools used to measure both physical activity and

sedentary behaviour. In the review, a large variety of measurement tools were

utilised including but not limited to; pedometers, accelerometers, heart rate

monitors and inclinometers. Similarly, the variation in monitoring periods made it

difficult to interpret the data. Within this review physical activity and sedentary
behaviour data was either reported over the
hoursdé. Whilst t hhatmeajsarietdy awfaks hngdihesair soé i
long this period was, some did not. It is therefore important for future studies to

clearly define measurement periods so comparisons can be made across studies.

All of the issues highlighted through this review, with regards to heterogeneity of
physical activity and sedentary behaviour measurements made interpretation and
analysis of the data difficult, with statistical analysis being deemed not appropriate
for this systematic review. Standardisation of measurements would make
interpretation of the results easier and allow meaningful comparisons to be made
across studies. This may be difficult to do so future studies should also ensure that
they clearly outline the measurement details including, devices uses and

measurement periods used.
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When reviewing the findings of the present review it is also important to consider
the validity and reliability of the objective measurement tools used to record
physical activity and sedentary behaviour levels in stroke survivors. Whilst many
objective measures have been reported in healthy populations (Warren et al.,
2010), it has been unclear whether these measures would be valid or feasible for
use following stroke. Despite accelerometers and global positioning systems (GPS)
demonstrating the potential for use in the stroke population, studies have only
recently been conducted to assess the validity and reliability of these methods for
measuring physical activity in the stroke population (Mahendran et al., 2016). A
review by Fini and colleagues (2015) aimed to describe how physical activity was
monitored following stroke and to describe the reported psychometric properties of
these measurements. Overall, they found physical activity measurement was highly
variable following stroke with many different outcomes being reported, making it
difficult to compare results across studies. Validity and reliability data for monitors
was limited, with test-retest reliability only being reported in six of the twenty-nine
devices (r= 0.44 to r=0.99). Often papers report psychometric properties of the
devices in other populations which are not likely to be relevant to stroke survivors.
The characteristic slow movement speed, use of gait aids and asymmetry in stroke
survivorsis likelytoaf f ect a deviceds ability to
in this population (Fini et al., 2015). Accelerometers are also often found to

underestimate walking among individuals who walk slowly (Simpson et al., 2015).

The ActivPAL has been shown to have excellent agreement with direct observation
for time spent sitting, lying and postural transition in older adults with impaired
function, including people with subacute stroke (Taraldsen et al., 2011). It has also
more recently demonstrated excellent agreement with direct observations for all
measures of time spent walking and most measures of step count during walking
tasks. The test-retest reliability for most measures of step count, time spent walking
and METs (Mahendran et al., 2016) were also shown to be excellent,
demonstrating the valid and reliable nature of the device to measure community
ambulation in individuals with chronic stroke. Similarly, a recent study by Campos
and colleagues (2018), determined the validity of the ActiGraph activity monitor for
individuals who walk slowly post-stroke. They found that wearing the ActiGraph on
the unaffected ankle produced the most accurate step count in people with the
measurements showing no significant difference from the reference accelerometer.
Although studies are emerging that assess the psychometric properties of objective
measures of physical activity in stroke survivors, more work is needed to ensure

that validity and reliability data is available for all measures so that the most
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appropriate objective measure is chosen and used in research studies with this

population.

Although the main aim of this review was to update the knowledge base with
regards to physical activity and sedentary behaviour levels in community dwelling
stroke survivors, it also aimed to examine the participants included and determine
whether stroke survivors who have significant mobility problems are included in
research studies. Of the 44 studies included in this update, all of them included
participants who were able to walk short distances independently (with or without
aids and devices) with none including stroke survivors who have severe mobility
disability and cannot walk. This was highlighted as a limitation in the 2014 review,
however five years on no further research has been conducted that involves this
specific stroke population. With stroke being the largest cause of disability in the UK
with half of all stroke survivors being left with a disability, it is important to include all
severities of stroke to create a bigger picture of physical activity and sedentary
behaviour profiles for all stroke survivors. Although measurements of physical
activity and sedentary behaviour have in the past not been suitable for people in
wheelchairs, progress has been made in the field of physical activity measurements
in people with disabilities and wheelchair users (Nightingale et al., 2017), with wrist
worn and multiple sensor monitors being evaluated for use in this population.
Hopefully with the advancement of technology, more research can be conducted to
assess the levels and patterns of physical activity in community dwelling stroke
survivors who have significant mobility problems. This finding also provides support
for the overall project as it evidences the lack of research in stroke patients who
have a severe mobility disability, especially in relation to sedentary behaviour, and

highlights the need for further research to be conducted.

Whilst this review was being completed, a systematic review was published in July
2017 (Fini et al., 2017). The purpose of the review by Fini et al. (2017) was to
describe physical activity across the various stages following stroke (acute,
subacute, and chronic). In contrast, the present systematic review aimed to update
the systematic review by English et al. (2014) and explored the physical activity and
sedentary behaviour levels and patterns in stroke survivors living in the community.
It also investigated and presented factors that influence physical activity and
sedentary behaviour levels in the community dwelling stroke survivors. Unlike the
present review where inclusion of studies was dependent on the inclusion of at
least one objective measurement of free-living physical activity or exercise, over a

period of at least two days, Fini et al. (2017) included studies with physical activity
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measurements of at least four hours using either a device (e.g. accelerometer) or
behavioural mapping. Additionally, while the searches were conducted at similar
times in 2016, the present review also included an updated search in September
2017 and is therefore more up to date. The two systematic reviews are
complementary in exploring physical activity and sedentary behaviour levels after
stroke. Together they highlight the high levels of sedentary behaviour and low

levels of physical activity after stroke from acute through to the chronic stages.

One of the main limitations of the review was the variability in definition and
measurement of physical activity and sedentary behaviour. However, the narrative
approach to synthesis adopted by the review ensured that all studies included in the
review could be summarised and discussed in order to answer the research
guestions. Despite two reviewers being involved in the study selection, data
extraction and quality assessment processes, the second independent reviewer
was only able to review 20% of the papers during the study selection stage. The
availability of additional reviewers for the review was limited therefore potentially
increasing the risk of reviewer bias. However, given the agreement between the two
reviewers during the screening of title and abstracts (20% of total) and full text
articles (20% of total), it can be assumed that researcher selection bias was kept to
a minimum. Additionally, any studies where the primary researcher was unsure
about eligibility for inclusion, were discussed with the second reviewer and a third

independent reviewer if required.

3.6. Conclusion

The increased interest in physical activity levels and sedentary behaviours and the
emergence of research in this field is evidenced through the number of additional
studies included in this review compared to the 2014 review (English et al., 2014).
Although it was deemed important to update the review to update the knowledge
base during the planning phase of the review, the fact that 24 additional articles
from the five years between the two searches have been identified and included

only supports the need for this current review update.

Overall, stroke survivors had lower levels of physical activity, especially moderate to
vigorous physical activity compared to healthy controls. They also spent the
majority of their days engaged in sedentary behaviour, particularly in prolonged and

uninterrupted bouts. These high levels of sedentary behaviour highlight the need
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for interventions to reduce sedentary behaviour and ultimately increase light
intensity physical activity. With the ultimate goal of becoming more active, it may be
easier and more successful to try and reduce sedentary time first as opposed to
increasing physical activity levels, especially in stroke survivors with mobility
disability (Manns et al., 2012). Interventions are therefore needed to be developed

to reduce sedentary behaviour in community dwelling stroke survivors.

All of the 1966 participants that were included in the 44 studies were able to walk
short distances independently. Although the increase in studies exploring physical
activity and sedentary behaviour provides a great wealth of information, research
needs to become more inclusive of stroke survivors who have mobility disability.
This finding also supports the rationale for the overall project as during the planning
stages and through reviews of the literature it appeared that stroke survivors who
have a severe mobility disability were often excluded or underrepresented in
research studies. This review confirms this earlier suspicion and supports the
empirical work conducted and described in Chapters four and five (Q-
methodological study) and Chapter six (Energy expenditures of activities of daily
living study).
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Chapter 4 - Q-Methodology Study Methods
4.1. Introduction

This Chapter presents the first of two empirical studies that were conducted as part
of the research within the remit of this thesis. It introduces the Q-methodology study
which aimed to explore sedentary behaviour from the perspectives of stroke
survivors with severe mobility disability, their carers and professionals involved in
their care and assess their priorities in terms of mobility, sitting, movement and
exercise. This Chapter provides a background to the methodology and a rationale
for the suitability of the methods for the study purpose. It continues by describing
the methods of the study including study design, study set-up, recruitment and data

collection.

4.2. Background

While increasing amounts of research is being conducted into sedentary behaviour
and stroke, including the perceptions and experiences of the patients, the findings
from the qualitative systematic review (Chapter three) confirmed that stroke
survivors who have a severe mobility disability are often excluded or

underrepresented in research studies.

A study by Ezeugwu (2017) explored the perceptions of sedentary behaviour in
stroke survivors and the ways in which it could be changed. Thirteen stroke
survivors were recruited to the study and participated in a semi-structured interview
to explore their understanding of the concept of sedentary behaviour, their
perspectives on the barriers and facilitators to reducing sedentary behaviour and
their opinions on potential ways that they could reduce sedentary behaviour in their
day-to-day lives. The study found that only six of the participants had an
understanding of what sedentary behaviour was and only two were aware of the
associated health risks. This study highlighted the limited understanding of
sedentary behaviour and limited awareness of the associated health risks amongst
stroke survivors. Many barriers to moving regularly were identified including; motor
impairments, fatigue, cognitive problems and lack of motivation. Although this study
provided important detail on stroke survivors views of sedentary behaviour in order
to inform possible intervention development, the study only investigated the
perceptions of ambulatory stroke survivors and excluded those who were unable to

stand and walk at least five metres with or without a gait aid.
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Similarly a study currently being conducted (Nicholson et al., 2016) to better
understand the views of stroke survivors on sedentary behaviour and inform future
intervention development through qualitative interviews also excludes stroke
survivors who are not independently ambulatory. Another recently completed study
(Hall et al., 2019) that is part of a larger research project to develop and test an
intervention to reduce sedentary behaviour in stroke survivors, used both
observation and interview methods with stroke survivors, caregivers and staff to
understand current behaviours of stroke survivors. Although the study will inform
the development of an intervention to reduce sedentary behaviour and improve
health outcomes in stroke survivors, the study and research project has a focus on
stroke survivors who are independently ambulatory (with or without the use of a gait
aid). No studies therefore exist that specifically aim to explore the perspectives of
stroke survivors with severe mobility disability on the topic of sedentary behaviour
and possible approaches to trying to reduce sitting time.

Guidance published by The Medical Research Council (MRC) (2008) for developing
and evaluating complex interventions states that although a review of the evidence
base, through systematic reviews is important for intervention development, it is
also vital to draw upon existing evidence to develop a theoretical understanding of
the possible process of change. However, as limited evidence is available on the
experiences and perspectives of stroke survivors, there is a need for new primary
research. More targeted research is required to explore the determinants of
sedentary behaviour in people with severe mobility disability after stroke in order to

develop tailored interventions.

It is important for stakeholder involvement to be incorporated into every stage of the
complex intervention development process, including design, evaluation and
implementation, ensuring that the intervention is scientifically informed and
implementable (Medical Research Council, 2008). As the informal carers of stroke
survivors and healthcare professionals involved in their care are likely to be
involved in any interventions to reduce sedentary behaviour in those with severe
mobility disability, it is important that they are included in the development process.
They often provide regular care and support to the stroke survivors and would
therefore not only know what their current activity levels are but also what potential
they have to reduce their sedentary behaviour. Due to the limited mobility of these
stroke survivors, informal carers and health professionals could also be required to

help implement or support the stroke survivor during the intervention. It is therefore
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important to explore their experience, perspectives and expertise in caring for their

family member, friend or patient to help inform intervention development.

The present study was required to provide information on what stroke survivors with
severe mobility disability, carers and healthcare professionals understand about
sedentary behaviour, if they believe that it can be reduced and what the likely
barriers and facilitators might be for them. The study was intended to contribute to
recommendations regarding the possible design and content of an intervention that

could reduce sedentary behaviour in stroke survivors with severe mobility disability.

4.3. Aims and Objectives

The aim of this study was to conduct a Q-Methodology study with stroke survivors
with severe mobility disability, their carers and healthcare professionals involved in
their care, to explore and understand their perspectives of sedentary behaviour and

assess their priorities in terms of mobility, sitting, movement and exercise.

4.4. Q-Methodology

4.4.1. Origins of Q-methodology

Q-methodology was first introduced by William Stephenson in 1935 in a letter to
Nature (Stephenson, 1935). As an assistant to Charles Spearman, a statistical
theorist who invented factor analysis, Stephenson became concerned with the level
of reductionism within social science and psychological research (Stenner et al.,
2008; Corr, 2001). His desire to focus on the individual person and what makes t
hem unique rather than trying to identify characteristics across large populations of

individuals became his driver to develop the novel methodology (Corr, 2001).

Factor analysis was developed as a statistical method that aims to identify patterns
of association between a series of measured variables. Methods that employ tests
of traits as variables and use sample of persons to operate are given the broad
name of R methodology (Watts and Stenner, 2012). Although typically within
psychology, R methodological factor analysis is associated with individual
differences, Stephenson noted that the factors actually represent the associations
and differences between variables recorded at the population level. The resultant
factors are therefore not able to define specific individuals in a holistic manner or
compare individual differences (Watts and Stenner, 2012). Stephenson developed

Q-methodology as a resolution to the inability of the R methodological approach to
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explore individual differences fully. By inverting the conventional factor analysis,

i ndividual people become the 6évariablesdé an
materials become the study sample. Namely, persons become the variables of

interest and allow correlations between persons or whole aspects of persons to be

explored (Stephenson, 1936b).

In order for Q-technique to effectively operate, a new form of data was required as
transposed data gathered for R methodological purposes would not be appropriate.
The new form of data is derived when a sample of items are ranked relative to each
other by a group of individuals. The scaling or ranking process, named Q-sort, is
carried out from a first-person subjective perspective and ensures the holistic or
Gestalt quality of the resultant data (Watts and Stenner, 2012). With the
development of Q-methodology, Stephenson succeeded in his desire to focus on
whole aspects of individual persons and to identify those persons who resemble
one another with respect to whole aspects of their personality (Watts and Stenner,
2012; Stephenson, 1936a).

4.4.2. The Q-methodology process

Q-methodology has four distinct phases; Q-set design and construction, Q-sort data

collection, statistical analysis and interpretation of the resulting factors.

4.4.2.1. Q-set design and construction

The first step in Q-methodology is the development of the Q-set, a collection of
statements that participants sort during the Q-sort. The Q-set must always be
broadly representative of the research topic and aim to be suitably balanced to
capture the majority of possible viewpoints and opinions of the topic under
investigation (Watts and Stenner, 2012). The process of Q-set construction is

described in more detail in Section 4.5.

4.4.2.2. Q-sort data collection

Data for factor analysis comes from a process called Q-sorting whereby participants
rank-ordertheQ-s et i tems according to a O6condition
condition of instruction is; 6Sort the item
agree (+5) and those you most disagree (-5 )(Baker et al., 2006). Upon

presentation of the Q-set items, on individual cards, participants are advised to

initially sort the statements into three pi
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pile, starting with O6agreed,etherhserted 6di sagr eebd

individually and placed on a grid. The grid has the same number of spaces as the
number of item cards, but it dictates the number of statements that can be assigned
a particular ranking through a forced-choice distribution (See Figure Twelve for an
example grid)(Watts and Stenner, 2012).

Strongly Strongly
Disagree Agree
-4 -3 -2 -1 0 1 2 3 [}

Figure 12 Example Q-grid

To aid interpretation of the emerging factors from the Q-sorts, participants are
encouraged to talk about the placing of the statements and their perceived
meanings and/or understandings immediately after the Q-sort exercise is
completed. Once all statements are placed on the grid, their positioning is then
recorded by transcribing numbers associated with each statement onto a data

sheet that often has a printed version of the grid.

The population size for Q-methodology can be small (typically around 40-60
participants (Watts and Stenner, 2012)), because the character traits of a large
group of participants are not being studied; rather it is the viewpoints of the

participants that are of interest (Corr, 2001).

4.4.2.3. Statistical analysis

Analysis of the Q-sort data can either by carried out by a general statistical package
(e.g. SPSS) or more commonly by a dedicated Q-software package (PQMethod)
(Corr, 2001). First, a correlation matrix of all Q-sorts is calculated. This describes

the level of agreement or disagreement between the individual sorts, namely, the
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degree to which the points of view of the individual participants are similar or
dissimilar (Van Exel and De Graaf, 2005). In order to identify the number of different
natural groupings of Q-sorts which are similar or dissimilar, the correlation matrix is
subjected to by-person factor analysis. People with similar viewpoints will share the
same factor. Factor loadings that are determined for each Q-sort, indicates the
extent to which each (individual) Q-sort is associated with each factor (Van Exel
and De Graaf, 2005). A detailed description of the analysis process used in the

present study is presented in section 4.6.5.

4.4.2.4. Interpretation

Each emerging factor is represented by its own best-estimate Q-sort, also termed a

factor array. These factor arrays are then subjected to interpretation (Watts and

Stenner, 2005) with the aim to tease out the separate accounts underpinning the

patterns of Q-sorts, according to their similarities and differences (Baker et al.,

2006). Interpretation involves the identification of interesting patterns when

comparing and contrasting the statementsodo p
research, theories and cultural knowledge can help to aid the interpretation process

(Stainton Rogers, 1995). Similarly, the qualitative accounts collected during and

after the Q-sorts can act as useful aids during factor interpretation (Baker et al.,

2006).

4.4.3. Rationale for methodology

A Q-methodology study was proposed to explore the perspectives of stroke
survivors, their carers and professionals involved in their care, in relation to
sedentary behaviour. Q-methodology is a useful method to explore perspectives of
a subject, as the results describe a population of viewpoints instead of a population
of people (Risdon et al., 2003). It allows feelings, beliefs, motives and goals; which
form a part of personality that are often largely unexplored but have great influence

on behaviour, to be examined (Van Exel and De Graaf, 2005).

Some authors argue that the ranking procedure of the Q-sort activity makes this
6alternatived6 qualitative method | ook too m
However, unlike survey and questionnaire methods whereby the investigator often

imposes categories on the responses, Q-methodology determines categories that

are operant (Smith, 2001, cited in Van Exel and De Graaf, 2005, p.2). It neither

tests nor imposes meaning a priori. Instead it prompts the participants to decide

what is meaningful, specifically to identify what does and does not have value and
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significance from their perspective (Watts and Stenner, 2005). This is important as
it generates diverse accounts that are not easily characterised as pre-defined
attitudes or beliefs (Risdon et al., 2003). Q-methodology also allows exploration of
topics where participants would not necessarily have readily constructed responses
(Baker et al., 2006). This is important as sedentary behaviour is a relatively new

concept and not fully understood by the general population.

One of the main arguments of Q-methodology refers to the lack of reproducibility of

the methods. However, Q-methodology makes no claim to identify viewpoints that

are consistent with individuals across time and instead is interested in pursuing a

6snap shotd of a conoasctednseoiedvioéwpobpesd at |
time point (Watts and Stenner, 2005). With regards to reproducibility, despite the

method not being concerned with achieving consistent subject results over time, the

methods do employ a level of control that allows the study to be reproduced.

Standardised instructions to research participan:
I nstructiond ensures that esartimhasindar ti ci pant can p
manner.

Q-methodology has been quite widely used in health and social care research. The
method has proved acceptable to participants from a range of backgrounds and has
been successfully used in a range of projects including; understanding nursing
practice in stroke units (Clarke and Holt, 2015) evaluation of a day service for
younger adult stroke survivors (Corr et al., 2003), comparing a definition of
occupational therapy with the experience of ex-consumers of stroke services (Corr
et al., 2005), disability-related research (Mckenzie et al., 2011) and understanding
of Down6s (Bryanietal.o2006).

4.5. Development of the Q-set

45.1. Background

The first step in Q-methodology is the development of the Q-set, a collection of
Oheterogeneous itemsd that participants sort. It
set that it allows participants to respond effectively to the research question (Watts

and Stenner, 2012). The Q-set must always be broadly representative of the

research topic and aim to be suitably balanced to capture the majority of possible

viewpoints and opinions of the topic under investigation (Watts and Stenner, 2012).

Unlike the design of a questionnaire or test, the generation of potential items in a Q-
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set does not need to be theory-driven, and should instead be considered a

sampling task (Watts and Stenner, 2005).

One of the main limitations of Q-methodology is the time and effort it takes to

design and develop the Q-set due to the iterative process of reviewing, synthesising

and piloting the items in order to be confident that the final Q-set is balanced and
representative (Watts and Stenner, 2012). The design and development process

has been described to be (Biowo 1980, ml86)andt t han
fone pl aceaoetwvhedei  not (Curtel@94,Ipy28429citiaf t o
important to note that although the process has been likened to art or a craft, it

takes an appropriate application of system and rigour along with very high levels of

skill and patience to produce the best possible Q-set (Watts and Stenner, 2005).

Q-sets typically take the form of a collection of statements, but can be composed of
pictures, words, objects, descriptions and behaviours (Donner, 2001). It is generally
agreed that a Q-set of between 40 and 80 items is satisfactory, though the exact
size is often dictated by the subject matter (Paige and Morin, 2016). It is important
to create a Q-set that is large enough to be comprehensive and representative of
the topic without being too large and demanding for the participants to complete
(Watts and Stenner, 2012; Watts and Stenner, 2005). Although 40 items is
considered the lowest acceptable number of items, in some circumstances a limited
number of items should be considered in order to make the Q-sort less taxing. This
is especially important if participants are children or adults with learning difficulties
or coghnitive deficits (Watts and Stenner, 2012). If the number of items are limited,
statements should be worded or phrased more generally in order to still provide

satisfactory coverage of the research topic.

It is often thought when designing a Q-set that, even with effective selection and

piloting, the Q-set can never be described as whole as there will always be

something else that could be potentially said about the research topic (Watts and

Stenner, 2005). However, in Q-methodology the items in the Q-set are not deemed

to be the mostimportant part of a study but rather the
with the Q-set; their understandings, meanings and interpretations of the items and

research topic. Q-met hodol ogy exploits a humanés inna
ascribe meaning to all stimuli and events that are experienced (Watts and Stenner,

2005) and relies on the participants to impose their own viewpoints and meanings

onto the items through the sorting process. As Q-methodology aims for meaning to

be attributed a posteriori through interpretation rather than through a priori
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postulation (Watts and Stenner, 2012; Brown, 1980), Q-set design should not be
driven by focusing on the meaning of the items. For these reasons, a Q-set that
only contains a representative condensation of potential information is considered
acceptable as the detail, quality and meaning of the items will be established as the
study proceeds (Watts and Stenner, 2012).

4.5.2. Process overview

Limited resources are available to guide the sampling process involved in Q-set
design, with the majority of existing literature focusing on the methodological
techniques involved in Q-methodology. Although there is no consensus on the best
method to design a Q-set, two overall approaches have been suggested to create
either structured or unstructured Q-sets. Structured Q-sets are created when the
subject topic is broken down, using a preconceived theory, into a series of
component themes or issues. Items are then generated relative to the themes or
issues, ensuring equal items for each sub-theme (Watts and Stenner, 2012). This
deductive process selects items systematically using a structure based on concepts
derived from a theory or framework (Paige and Morin, 2016). Alternatively an
inductive approach can be utilised to design an unstructured Q-set, with the
researcher selecting statements when no pre-existing theory exists in relation to the
phenomenon of interest (Paige and Morin, 2016). This approach often still begins
with the identification of key themes and issues relating to the research subject, but
with the aim then to sample representatively from the whole population rather than
quota sample from predefined sub-groups (Watts and Stenner, 2012; Stenner et al.,
2008). It is important to note that the word unstructured refers to the flexible nature
of the Q-set construction process rather than implying an absence of structure in
the final Q-set (Watts and Stenner, 2012).

Constructing a Q-set typically follows a non-linear four stage process, as outlined in
Figure Thirteen. The first stage involves drawing from the universe of statements
that could be made about the research subject or topic of interest, this is named the
concourse (Paige and Morin, 2016; Brown, 1980; Stephenson, 1973). Numerous
sources that provide conversational sources of opinion can be explored in order to
sample items. It is common for the sampling process to begin with extensive
examination of the academic literature as this helps to identify the key themes or
issues that characterise the research topic of interest (Watts and Stenner, 2012).
Other sources that can be drawn from during the sampling process include but are

not limited to; formal interviews, informal discussions, printed media, policy
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documents, public consultations, internet forum discussions and existing scales and
guestionnaires (Watts and Stenner, 2005). During this first stage, it is advised to
generate an overly large number of items that can be refined and reduced during
the subsequent three stages. This is to ensure that all possible viewpoints and

opinions of the topics will be covered in the Q-set.

Once all possible statements have been generated from the concourse, it is
important to refine and reduce the number of items into a representative sub-set.
This is required as a Q-set containing over 100 items would be unmanageable for
participants to sort and rank-order during the Q-sort. Selecting the primary sample
is the second stage of Q-set construction. Whether the structured or unstructured
approach as described before is employed, it is recommended that the sampled
items should be sorted into categories and sub-categories. The main purpose of the
categories are to ensure that all aspects of the subject of interest to the researchers
and participants have been covered by the items (Herrington and Coogan, 2011). In
order to reduce the number of items, duplicates should first be removed (Corr,
2001). Next, items with similar content within the categories should be reviewed
and combined, rephrasing the items if necessary (Herrington and Coogan, 2011).
By selecting the items that are most unalike, the Q-set produced will be
representative of the complexity of the phenomenon of interest (Brown, 1980). The
aim of the second stage is to create a Q-set of 40-80 items that is broadly

representative and provides satisfactory coverage of the research topic.

The next stage in Q-set construction is to evaluate the Q-set items with subject
experts in order to determine how closely the items within the Q-set represent the
whole subiject of interest (Paige and Morin, 2016). They are also able to comment
authoritatively on obvious omissions and the phraseology of individual items.
Subject experts should be reminded that they do not need to review the accuracy of
the content but rather the readability of the items (Paige and Morin, 2016).
Following review by subject experts, it is often beneficial to pilot the Q-set items and
the Q-sort procedure with lay persons and interested parties (Watts and Stenner,
2012). Again this review allows commentaries on phraseology, omissions and
clarity of the statements. It also provides an opportunity to practice the
administration of the Q-sort and assesses the clarity of the instructions, the time
required to complete the Q-sort and the acceptability of the number of items in the

Q-set that require sorting.
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Q-set construction is an iterative process that continuously cycles through the
stages to edit and refine the statements until a balanced and representative Q-set
that is deemed acceptable to the participant group is created. It is important when
designing the Q-set that it remains unbiased towards a particular viewpoint and
includes statements that people can both agree and disagree with regarding the
topic (Herrington and Coogan, 2011). When selecting and editing Q-set items,
statements should be avoided that are too difficult to understand, are the direct
opposite of another statement or are double barrelled with two or more propositions
(Watts and Stenner, 2012). Editing of the items is often required following review by
both subject experts and lay persons, however as Brown (1980, p.190) states, edits
should be fimore akin to cosmetics than to plasti
and generally focused on grammar and syntax corrections, with the essence of the
statement from the original source still being retained (Paige and Morin, 2016).

Draw from the concourse

= Anything that will give conversational sources of
opinion &.g. literature, printed media, intemet forum
discussions

L Generate too many items in first instance

Select primary Q-sample

« Select a sample that is representative of the topic (40-
80 items)

e F

i Evaluate Q-sample with experts

= Consult with subject experts (academic /practitioner)
« Pilot adequacy of Q-set

+ Comment authoritatively on its overall coverage,
obvious omissions, and the phraseclogy of individual
| items

Edit and refine
statements

Pilot Q-sample

+ Pilot items and Q-sort procedure with lay persons and
interested parties
« Comment on phraseoclogy, omissions, clarity of
statements and procedure.

Figure 13 Steps in Q-set construction (Adapted from Paige and Morin (2016))
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4.5.3. Design and development of stroke survivor, carer and healthcare

professional Q-sets

As the study was designed to conduct a Q-methodology study with stroke survivors,

their carers and healthcare professionals, different Q-sets were required for each

participant group. It was decided to construct a Q-set for the stroke survivor

participant group initially, that could subsequently be adapted to construct the Q-

sets for the carer and healthcare professionals. As sedentary behaviour is a

relatively new concept and not fully understood by the general population, it was

decided to focus on the term 6dmovemesnt &6 and

and sitting into the statements.

The process began with a review of the academic literature. The qualitative
systematic review of sedentary behaviour and disability that was completed at an
earlier stage of the PhD project highlighted the lack of research into perspectives of
sedentary behaviour in people with a disability but more specifically the stroke
population. With the lack of stroke and disability specific information, it was decided
to widen the concourse to include sources of information about movement, physical
activity, exercise and mobility after stroke, and general information on sedentary
behaviour. During an initial review of the academic literature and other sources
including government reports and factsheets, nine key themes (Figure Fourteen)
were identified to provide a framework for item sampling. As previously described,
as sources and information specific to sedentary behaviour and disability were
limited, very few statements were taken verbatim from the concourse. Instead,
whilst searching the concourse sub-categories were identified and noted in order for
statements to be created to cover the identified concepts. The process of identifying

the nine key themes and sub-categories is shown in Figure Fifteen.
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Figure 15 Sampling framework created from nine key themes and sub-categories

identified from initial review of the concourse
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Numerous sources were reviewed during the item sampling process including but

not limited to; academic literature relating to sedentary behaviour and physical

activity for both general and stroke populations, guidelines (Intercollegiate Stroke

Working Party, 2016), government reports (Davies et al., 2011; The Sedentary

Behaviour and Obesity Expert Working Group, 2010), websites and information

factsheets from international stroke associations and foundations (Stroke

Association, Stroke Foundation, Canadian Partnership for Stroke Recovery,

National Stroke Association), internet discussion forums and printed media.

Although only one study was highlighted through the systematic review, studies that

were excluded during the full text eligibility screen stage of the review were

searched for relevance and information that could inform potential statements.

Additionally, during the title and abstract eligibility review of studies within the

systematic review, excluded studies that were highlighted as interesting were saved

within a folder on the reference management system (EndNote), and explored

during the Q-set sampling process for further information. Internet discussion

forums were searched as they provide a rich source of conversational information.

Only discussion forums that were accessible without an account were used as

these are considered open to the public domain and can therefore be explored. The

UK Stroke Associationf6s Tal kStroke forum wa
Stroke Foundationds (Australia) Enable Me f
Healthtalk.org website which provides information about health issues by sharing
peopleds experiences. The website is organi
6Di sability and i mpairmentd categories were

interest for potential statements and information.

Once all sources had been explored and saturation of information was reached,
214 statements were initially collected. The statements were organised into their
respective themes and sub-categories. To aid the second stage of Q-set
construction, statements were written on post-it notes and displayed on a large
piece of paper. This enabled the entire collection of sampled items from the
concourse to be viewed at once and aided the process of decision making with
regards to item selection and reduction. This strategy has been recommended by
Paige and Morin (2016) as it provides a Gestalt view of the entire concourse and
helps with the deliberation over item selection. Statements were kept organised
within their themes to ensure coverage of the identified concepts was maintained
during the selection process. Figure Sixteen shows the items sampled from the
concourse on green and yellow post-it notes arranged around their respective

themes, written on pink post-it notes. Duplicates were removed first and then items
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with similar content within the themes were reviewed and combined where possible.
At the end of the second stage, a preliminary Q-set was constructed of 63 items
(See Appendix | for lists of initial statements collected). It was felt at this stage that
external input from both subject experts and lay persons was required to reduce the

number of items further.

Figure 16 Process of item review and reduction using post-it notes

It was agreed, taking account of previous Q-methodological studies involving stroke
survivors and carers as participants, that an adapted Q-set, using lay terminology
and with fewer statements, should be constructed for use with this group of stroke
survivors and carers. Following a meeting with an expert in Q-methodology, it was
decided that a Q-set of around 30-35 items should be aimed for as this number will
allow the Q-sort process to be manageable and acceptable to the stroke survivors

whilst ensuring sufficient coverage of the subject topic.

The initial shortlisted 63-item Q-set was reviewed by a group of nine subject experts
including; a Professor of Stroke Rehabilitation, an Associate Professor in Stroke
Care, a Professor in Exercise Science, four stroke research fellows and two
healthcare professionals (a nurse and a physiotherapist). The draft Q-set was also
presented to a Stroke Consumer Research Advisory Group (CRAG) as part of
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patient and public involvement. Both subject experts and members of the CRAG
were asked to review the draft Q-set and determine if any items were considered
irrelevant and highlight any topics that ne
included. They were also asked to comment on the phrasing and terminology used
within the statements to ensure that the Q-set was accessible for stroke survivors.
To aid the process of reducing the items, subject experts and members of the
CRAG were also asked to identify the items that were most important to include and
those that could either be removed or combined with other statements. All
suggestions from the reviews along with any edits or amendments made to the Q-
sets following the reviews process were documented and kept for reference. The
stroke survivor Q-set was eventually refined and reduced to 34 items, with the
finalised items shown in Table Six.
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Table 6 Stroke survivor 34-item Q-set

1 |l 6m scared of moving in case | hav

2 Problems with my mobility do not stop me from exercising

3 Setting goal_s _and recording progress is a good way of trying to increase
physical activity

4 There is no point in trying to move as | cannot do as much as | used to

5 Physiotherapists should be moving

6 Reducing time spent sitting or lying down is impossible in stroke survivors
with severe mobility problems

7 Moving regularly is important to reduce my risks of having another stroke

8 Movement is different to exercise

9 Moving regularly reduces my pain

10 | My family, friends and carers stop me from moving

11 | I find being able to care for myself difficult because of my physical problems

12 | I have no choice but to sit or lie-down for long periods

13 Moving regularly helps to improve and maintain physical functioning after
stroke

14 | Exercise is important after a stroke

15 | Without family, friends and carers | would not be able to keep active

16 | My lack of confidence affects how much | move

17 | The risk of falling stops me from trying to move

18 lam a hindrance to my family and friends because | cannot move without
assistance

199 (1 d&m happy to sit or |lie down witho

20 | Fatigue limits how much | can move throughout the day

21 | Itis important not to spend a long time sitting or lying down without moving

22 You_ sometimes have to force yourself to move when you do not have the
motivation

23 Reducing the periods of time | spend just sitting or lying down would make
me happier

24 Practising exercises and tasks is vital to improving mobility and increasing
movement

25 | You cannot be physically active if you are not moving your legs

26 | You cannot be healthy if you are inactive

27 | The majority of my free time is spent sitting or lying down without moving

28 | Being unable to move unaided does not mean | cannot be useful

29 | To be independent you must be able to walk and stand without help

30 | Sometimes | cannot be bothered to move

31 | An active social life does not depend on being able to move without help

32 | I am not embarrassed by my mobility problems

33 | Doing jobs around the house is not physical activity

34 | | find it difficult to accept that | cannot move like | used to before my stroke
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Once the stroke survivor Q-set was finalised, it was modified to create the carer Q-
set. Ten statements taken from the stroke survivor Q-set, with no changes made to
the phrasing were included. These items were general knowledge statements and
therefore did not require refinement to make them specific to the carers. Thirteen
statements were adapted in order to make them relevant to the different participant
group. Although the phrasing of the statements was changed, concepts behind the
statements were retained. Eleven statements from the stroke survivor Q-set were
removed and replaced with carer specific statements. The majority of the new
statements were adapted from items taken from the sampled concourse that were
excluded during the preliminary selection of the Q-set. The editing process of the
items was constantly discussed with the research team and the draft Q-set was
also reviewed by subject experts. The final 34-items included in the carer Q-set are
listed in Table Seven.
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Table7Car e r-gefh Q3et

1 I limit their movements to reduce their risk of falls

2 It is important not to spend a long time sitting or lying down without moving

3 Exercise is important after a stroke

4 They have no choice but to sit or lie-down for long periods

5 Moving regularly is important to reduce the risks of having another stroke

6 | often have to remind them to move

7 Setting goals and recording progress is a good way of trying to increase
physical activity

8 Having problems with mobility should not stop them from exercising

9 Practicing exercises and tasks is key to improving mobility and increasing
movement

10 Moving more would allow them to be more independent

11 They are unable to care for themselves because of their physical problems

12 They do not need long term physiotherapy and occupational therapy input
to increase their movement

13 | An active social life does not depend on being able to move without help

14 We were given information after their stroke about the importance of
keeping moving and breaking up long periods of sitting or lying

15 Reducing time spent sitting or lying down is impossible in stroke survivors
with severe mobility problems

16 | 6m unsure about how to increase t

17 Moving regularly helps to improve and maintain physical functioning after
stroke

18 It is easier not to include them in activities because of their mobility
problems

19 They will not move independently without my encouragement and support

20 Someti mes itds hard to motivate th

21 | find it difficult to accept that they cannot move like they used to before
their stroke

22 Their mobility problems have made them dependent on me

23 | regularly try to motivate them to increase their activity.

24 It is hard to support someone with mobility problems after stroke

25 ltés the physiotherapists job to g

26 You cannot be healthy if you are inactive

27 Doing jobs around the house is not physical activity

o8 There is no point in them trying to move as they cannot do as much as
they used to

29 Fatigue limits how much they can move throughout the day

30 I 6 m s c ar embving foo mubhdmease they have another stroke

31 The fear of falling stops them from trying to move

32 | would be happier if they could move more

33 Without family, friends and carers stroke survivors would not be able to
keep active

34 Movement is different to exercise
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I n order to construct t isat,thhne keythemmasraed pr of e s
sub-categories identified during the first stage of Q-set construction were reviewed

and assessed for appropriateness for the population group. The framework was

also checked for omissions that were specific to healthcare professionals and their

potential viewpoints on movement and sedentary behaviour. The next step involved

looking over the stroke survivor and carer Q-sets to identify the statements that

applied to healthcare professionals and therefore should be kept, those which

needed to be removed and those that required re-wording. Four general knowledge

statements taken from the stroke survivor Q-set were retained, with no changes to

the wording. Eighteen statements taken from the stroke survivor Q-set were

adapted to be included. The wording of the statements was changed to be

applicable for healthcare professionals, whilst the concepts behind the statements

were retained. Two statementswereadapt ed from items included
set. The preliminary sampled 64-item stroke survivor Q-set was reviewed and three

items that were general knowledge statements were included. The academic

literature was again reviewed for healthcare professional specific information, with

seven additional items being added. Again, the 34-item Q-set was then sent to

subject experts to review. They were reminded to comment on the readability and

terminology of the statements rather than the accuracy of the content. Discussion

with healthcare professionals from the subject expert group identified that terms

focused on participantsd knowledge of seden
distinguish what staff members perceive sedentary behaviour to be. The two

st at e mIedentary beh@viour is any waking behaviour, while sitting or lying

down that uses | ow energy expenditured and
meet the physical activity guidelines6, wer
understandings of sedentary behaviour. It was also agreed that statements should
include more specific terminology, includin
members would be more likely to be more familiar with them. The 34-item

healthcare professional Q-set is presented in Table Eight.
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Table8Heal t hcare Pr-tem&sati onal sé 34

Only physiotherapists can make stroke survivors with severe mobility

1 problems move more

2 We inform stroke survivors and their family/carers about the importance of
keeping moving and breaking up long periods of sitting or lying down

3 The health effects of not moving regularly are different from the health
effects of not exercising

4 The fear of having another stroke stops stroke survivors from trying to
move regularly
Practising exercises and movement tasks is vital to improving mobility and

5 increasing movement in stroke survivors who cannot walk or stand without
help

6 Until stroke survivors come to terms with their mobility problems following
their stroke, it is impossible to increase their level of movement

7 Risk avoidance stops healthcare professionals from encouraging
movement in stroke survivors with severe mobility problems

8 Stroke survivors with severe mobility disability cannot care for themselves
because of their physical problems

9 Stroke survivors with severe mobility problems have no choice but to sit or
lie-down for long periods

10 | am afraid to encourage movement in stroke survivors with severe
mobility problems for safety reasons
Breaking movement tasks and exercises into smaller chunks would make

11 | trying to move more in stroke survivors with severe mobility problems
easier
Loss of confidence in stroke survivors with severe mobility problems

12 e :
makes it difficult to get them to move on a regular basis
It is important for National Clinical Stroke Guidelines to recommend that

13 , S
sedentary behaviour should be minimised after stroke
Stroke survivors with severe mobility problems do not need long term

14 . . )
therapy input to reduce their sedentary behaviour

15 Exercise is important for people with severe mobility problems after stroke

16 There is no point in stroke survivors with severe mobility problems trying to
move if the effort does not lead to any health benefit

17 It is difficult to encourage stroke survivors to move more when family,
friends and carers inhibit regular movement

18 Moving regularly is important to reduce the risks of having another stroke

19 ltés not my job to reduce the ti me

20 Sedentary behaviour is any waking behaviour, while sitting or lying down
that uses low energy expenditure

21 All health professionals should encourage the reduction of sedentary
behaviour in stroke survivors with severe mobility problems.

22 You cannot be healthy if you are inactive

23 The physical activity guidelines of 30 minutes per day are unrealistic for
stroke survivors with severe mobility problems

o4 Reducing sedentary time is impossible in stroke survivors with severe
mobility problems
Setting goals and recording progress is a good way of trying to reduce

25 | time spent sedentary time in stroke survivors with severe mobility
problems

26 Having severe problems with mobility should not stop stroke survivors

from exercising
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27 It is important to break-up long periods of sitting or lying

28 Someone is sedentary if they do not meet the physical activity guidelines

29 Movement is different to exercise

Moving regularly helps to improve and maintain physical functioning in
people with severe mobility problems after stroke

31 Fatigue limits how much stroke survivors can move throughout the day
Stroke survivors who are unable to walk or stand without help cannot be

30

32 .
independent

33 Family, friend and carer involvement is important to help reduce sedentary
behaviour in stroke survivors

34 It is hard to motivate stroke survivors who cannot stand or walk without

help to move more

Once the stroke survivor and carer Q-sets were finalised, the statements and Q-sort
process were piloted with stroke survivors and carers who would not be involved in
the research study. During the piloting stage, the formatting of the Q-methodology
resources was tested. Different sized cards with different font sizes and different
sized Q-sort grids were presented and trialled to establish the optimum size. It was
important to have cards large enough to allow suitable font sizes for participants to
read the statements easily. Whilst the Q-sort grid had to be of a suitable size for the
cards to be sorted and arranged onto the grid, it also had to be an appropriate size
to transport and t ak eFoliowingdhe platingtitwasidgridedt sd ho
that the Q-set cards should be 8x7cm in size to allow the statements to be printed

in Arial size 20 font. This resulted in a grid size of 55x77cm that was again deemed
acceptable by the pilot participants. It was also thought that laminating both the grid
and statement cards to ensure durability and to withstand multiple uses would be a
good idea. As the Q-sorts were to be conducted in different environments including
participantsd hmayoemay mohhave been ah apprepriate surface
(i.e. a table) to lay the grid out, the cards and grid it was suggested that they would
have Velcro attached, to allow movement of the grid without disrupting the
placement of the cards that had been sorted (Figure Seventeen). Again, these
formatting options were presented during the piloting stage and received positive
feedback, resulting in the final presentation of the Q-sort resources being laminated

and including Velcro.
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Strongly
Disagree

Figure 17 Example Q-grid with statement cards attached with Velcro

4.6. Methods

4.6.1. Ethical considerations

The study protocol, information sheets, consent forms and all other relevant study
documentation were submitted to and approved by Yorkshire and Humber - Leeds
East Research Ethics Committee on 4" May 2017 (REC reference i 17/YH/01086,
IRAS ID 1 223528). This was part of the Health Research Authority (HRA) approval
process which was granted on 11" May 2017 (Appendix E and F).

4.6.2. Study design
4.6.2.1. Sample identification

The following eligibility criteria were adopted during recruitment of stroke survivors,
informal carers and healthcare professionals to ensure an appropriate participant

group were included in the study.
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4.6.2.1.1. Eligibility criteria

Inclusion criteria
Stroke survivors were eligible for the study provided they:

0o Were aged over 16 years

0 Had a confirmed primary diagnosis of stroke

o Had a severe mobility disability (Funct.i
(FAC) categories 1, 2 and 3 - unable to stand or walk without the help of at
least one person (Holden et al., 1984))

0 Were returning home/ live at home independently or with support from an
informal carer (who may be a spouse, child over 18 years), or other family
member

0 Were able to participate in the Q-study (determined by the completion of
both the 6 Item Cognitive Impairment Test (6 CIT) and Frenchay Aphasia
Screening Tool (FAST) with scores that met the agreed cut off points
(Section 4.6.2.1.3) and the ability to place statements independently or with
the help of either a carer/researcher)

0 Were able to provide informed consent

Informal carers were eligible for the study provided they:

0 Were aged over 16 years

0 Would be / were regularly supporting a stroke survivor who met the above
eligibility criteria by providing care o
home

0 Were able to participate in the Q-study (assessed through discussion with
carer prior to seeking informed consent and prior to participation in the Q-
study and interview)

0 Were able to provide written informed consent

Health care professionals were eligible for the study provided they:

0 Were a registered nurse or registered therapist (physiotherapist,
occupational therapist) or physician or healthcare assistant or therapy
assistant (occupational therapist assistant, physiotherapist assistant,
technical assistant or any variant of this title)

0 Had a caseload including adults with post-stroke severe mobility disabilities
(Unable to stand or walk without the help of at least one person)

0 Were willing to participate in the Q-study

o Were willing to provide written informed consent
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4.6.2.1.2. Sample size

Stroke survivors and informal carers were purposively sampled to ensure that
stroke survivors with a range of time post stroke, a range of ages and a range of
post-stroke mobility impairment severities were recruited. Similarly, healthcare
professionals were also purposively sampled to reflect a range of job roles (nurses,
physiotherapists, occupational therapists, therapy assistants), experience and
services (community, private). The study aimed to recruit approximately 20 stroke
survivors, 20 informal carers and 20 healthcare professionals.

As the study aimed to understand and examine par:
sedentary behaviour and movement in stroke survivors who have a severe mobility

and are living at home, it was anticipated that recruiting 60 participants across the

three participant groups would provide sufficient depth and detail in the data to

allow meaningful comparison across the participant groups. This decision was also

made through discussions with the supervisory team, with consideration given to

the difficulty in identifying these stroke patients and the scope and timescales for

the project. .

4.6.2.1.3. Screening i Cognitive impairments, Language deficit and Capacity

In order to take part in the Q-methodological study, participants had to be able to
comprehend the instructions for arranging the Q-set in rank order, the meaning of
the statements and to be able to place the statements in their preferred order
(physical assistance could be provided for this part of the Q-sort as long as the
participant was able to direct the assistant to place the statements in the
participantdéds preferred order). To help establis|
and would be able to complete the study, the researcher used the 6-item Cognitive
Impairment Test (6 CIT) (Brooke and Bullock, 1999) (Appendix G) and Frenchay
Aphasia Screening Test (FAST) (Enderby et al., 1986) (Appendix H) to screen
potential participants for cognitive impairment and language deficits respectively. All
potential stroke survivor participants were screened by the researcher using the 6-
CIT and FAST screening tools before they were invited to take part in the study and

provided written consent.

The screening tools are brief and simple validated assessment tools that have been
used effectively with stroke survivors (Cullen et al., 2007; Woodford and George,
2007; Salter et al., 2006). The 6CIT produces a score of between 0-28 with a score

of 0-7 interpreted as probably normal and scores of 8 or greater interpreted as
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significant cognitive impairment. The FAST tests across four domains;
comprehension, expression, reading and writing and produces a score out of a total
of 30. The presence of aphasia is indicated if the participant scores below 27 points
(age 20-60) or 25 points (age 61+). For the purpose of the study, participants who
received a score of 8 or greater on the 6-CIT and/or below 27 (age-60) or below 25

(age 61+) were excluded from the study.

The importance of inclusiveness in healthcare research in general, and in stroke
care in particular is acknowledged. Using the screening tests sought to ensure that
stroke survivors with mild cognitive impairment or aphasia were not unnecessarily
excluded, as these groups are often under-represented in stroke research.
However, including participants who lacked capacity was not believed to be
essential to answer the research question. It was considered inappropriate to
include those who lacked capacity on the basis that such individuals may not only
be unable to comprehend the purpose of the study and the instructions to complete
the Q-sort, but may also be caused unnecessary distress as a result of being
unable to participate in the Q-sort. All participants were assumed to have capacity
to consent , unless it was established that they lacked capacity to consent (Mental
Capacity Act 2005: Code of Practice, 2007). I f capacity couldnoét
participants were informed that the study would not be suitable for them but

thanked for their time.

4.6.2.2. Recruitment

In total, five NHS Trusts, including both acute and community teams and one
private neurophysiotherapy practice acted as recruiting sites for the study. In order
to recruit a sample of stroke survivors with severe mobility disability and carers from
a range of time points post stroke, a number of overlapping strategies were
adopted. Stroke survivors and carers were identified using either a consent to
researcher contact method, recruited on the hospital wards, identified using a

research register or through voluntary organisations.

Recruiting using consent to contact method

Stroke survivors with severe mobility disabilities who matched the inclusion criteria
were identified by treating healthcare professionals from the NHS sites and the
private neurophysiotherapy practice and provided with a study information pack.
The information pack contained an invitation letter from the researcher, a summary

information sheet for the stroke survivor, a summary information sheet for the
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informal carer, a consent to researcher contact form and a pre-paid reply envelope.
If the potential participant was interested in taking part they were to complete the
consent to researcher contact form and return it directly to the researcher using the

pre-paid reply envelope.

Recruiting on the hospital wards

Treating healthcare professionals identified potentially eligible participants from the
inpatient stroke survivors and their informal carers on the stroke wards. The
potential participants were identified when they were due to be discharged from the
wards. Once identified, the clinically based staff approached the stroke survivors
and their informal carers to briefly introduce the study and ask if they would be
happy for a researcher to talk to them about the study in more detail. If they agreed,
the healthcare professional then introduced the researcher to the stroke survivor
and their carers (if appropriate). The researcher then followed-up the patient once
they were discharged from the hospital.

Research Register

The Academic Unit of Elderly Care and Rehabilitation (AUECR) at Bradford
Teaching Hospitals NHS Foundation Trust holds a database of stroke survivors
discharged into the community who have consented to be contacted regarding their
participation in future research studies. Before correspondence was sent out, the
survival status and addresses of the stroke survivors were checked using the
Summary Care Record on the NHS Spine Portal System. The researcher posted
out a covering letter, a summary information sheet for stroke survivors, a summary
information sheet for informal carers, a consent to researcher contact form and a
pre-paid reply envelope. Similarly to the consent to contact method described
before, if the potential participants were interested in taking part in the study they

would return the consent to researcher contact form to the researcher.

Although the research register does not record severity of stroke, the wording of the
letter clearly explained the aim of the project and the specific inclusion criteria (i.e.
unable to stand or walk without the help of at least one person). The consent to
researcher contact form also included a screening question asking the stroke
survivor to indicate their level of ambulation by ticking the box that applied to them.

This was included to help the researcher to identify eligible potential participants.
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Recruitment through voluntary organisations

Stroke survivors with severe mobility disabilities who matched the inclusion criteria
were identified by voluntary organisations (stroke clubs) and provided with a study
information pack. The information pack contained an invitation letter from the
researcher, an information sheet, a consent to researcher contact form and a pre-
paid reply envelope. Similart o t ¢ruwtingdusirgy consent to contact methodé
method described before, if the potential participants were interested in taking part
in the study they were asked to return the consent to researcher contact form to the
researcher. Additionally, voluntary organisations were also able to advertise the

research study in their office/clubs, on their websites and/or via social media.

Healthcare professionals were identified through the recruiting NHS, private
practice and voluntary organisation sites. Information sheets were provided to the
staff members in order for them to consider participation in the study.

4.6.3. Consent

For all participants (stroke survivors, carers and healthcare professionals), informed
consent was obtained prior to starting the Q-sort exercise. Participants were fully
supported to provide informed consent during the researcher visit (stroke survivors
and carers) and research appointment (healthcare professionals). The researcher
encouraged the participant to ask questions and also asked the participant
guestions to ensure that they understood what was being asked of them. Written
consent was obtained after eligibility had been confirmed and the purpose of the
study had been explained in full. Each point of the consent form was read out loud
to the potential participant before it was signed to ensure that any questions were

answered and that the potential participant was happy to proceed.

4.6.4. Data collection

Participants were presented with the 34-item Q-set tailored to their participant group
in random order (each printed on a separate card). Participants were required to
rank the statements from strongly agree to strongly disagree in relation to each
other, from their own individual perspectives based on their beliefs or judgements
about the statements. This process was completed in stages, with participants
initially being asked to read each statement individually and sort them into those
they agree with, those they disagree with and those that they categorise as neutral
(i.e. non-relevant statements, have no strong feelings, not sure). Once the 34 items

were sorted into the three piles, participants ranked the statements and placed the
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cards on a grid with a quasi-normal distribution ranging from +4 to -4. Each pile was
sorted individually, starting with the agree statements, then the statements sorted

as disagree and finally the neutral pile (Figure Seventeen).

Each Q-sort took place in a one-to-one session with the researcher at a place of the
participantdéds choosi ng. \dAthiostructprssiartdi ci pant was pr o
guidance on how to complete the sort, with the condition of instruction stating;

6What are your own experiences and perspectives
sedentary after stroke? Please sort the provided statements in order to best

describe your view. 0

To aid interpretation of the Q-sorts, participants were encouraged to talk about the

placing of the statements and to make comments about the statements and their

perceived meaning whilst conducting the Q-sort. An informal discussion also took

place immediately after the participant had finished placing the statements, to gain

additional information regarding the participant:
statements and explanations for the placing of the statements on the grid.

Both the Q-sort process (to record participantsbcomments and thoughts during the
sorting process) and the informal discussion with the researcher were audio
recorded, with permission for this being obtained as part of the consent process.
For the purpose of the audio recording, the researcher often repeated phrases or
identified the statement number that the participant was referring to in order to
produce a meaningful and useful record that could be used for interpretation. Upon
completion of the Q-sort, a photograph was taken of the anonymous grid as a
record of the placement of statements, again with permission for this being obtained

during the consent process.

4.6.4.1. Q-methodological study: stroke survivors and carers

Participants were able to choose the venue and time for the Q-sort. It usually took
around 20 minutes for the researcher to explain the study, assess the eligibility of
the participants using the two screening tools (6-CIT and FAST) and take informed
consent. To set-up, explain and conduct the Q-sort typically took between 40 i 60
minutes, although this time was extended if more time was required to

accommodate the need for additional breaks.
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Prior to participants sorting the statements, they were asked to complete the data
collection form that was included in a response booklet (Appendix J and K). This
form collected demographic data about the participants and included; age, gender,
ethnicity, time since stroke, length of hospital stay, place of residence (stroke
survivor only), relation to stroke survivor and amount of support provided (carer
only). The information collected about the participants helped to aid the analysis

and interpretation of the Q-sort data.

The researcher also determined the strokes ur vi vor 6 s | evel of
Functional Ambulation Classification (FAC) (Holden et al., 1984) (Figure Three) and
their Barthel Index of Activities of Daily Living score (Collin et al., 1988); in order to
determine their current level of ability and therefore independence for ADLs (e.g.
grooming, feeding and bathing), and documented the scores on the stroke survivor
response booklet.

Once stroke survivors had completed the Q-sort, their informal carers, if
appropriate, were then asked to complete the Q-sort from their own perspective. If
the carer preferred to complete the study on a different occasion, the researcher

arranged an appropriate time for the carer to conduct the study.

4.6.4.2. Q-methodological study: Healthcare professionals

The researcher worked with each of the individual sites to agree a process that
would work best for them in order for staff to participate in the Q-study. The
researcher ensured to work flexibly around staff members shifts and clinical
commitments. Two strategies were adopted by the sites to organise the staff Q-
sorts; two sites agreed for the researcher to be present on site for a half or whole
day to allow staiffhéd mamdbepar tiocibpatop at
with staff at two other sites arranging individual appointments with the researcher
that best suited their work commitments. Typically, it took between 30-45 minutes to

set-up, explain and conduct the Q-study with the healthcare professionals.

Prior to sorting the statements, participants were asked to complete the
demographic data collection form that was included in the response booklet
(Appendix L). The information about the healthcare professionals was collected to
aid analysis and interpretation of the Q-sort data and included; age, gender,
ethnicity, profession, grade, length of experience in stroke care and time since

qualifying.
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4.6.5. Data analysis

The data generated by the study was analysed with the support of Dr Janet Holt
(Senior Lecturer and Q-methodologist at the University of Leeds). Data was
anonymised before being analysed. As has been highlighted briefly in sections
4.4.2.3 and 4.4.2.4, analysis of data from a Q-methodology study is a multi-stage

process and includes; factor extraction, factor rotation and interpretation.

Non-i denti fiable data (linked to a pafticipant 1| D
sorts was entered into PQMethod, a dedicated software package designed for
analysis of data in Q-methodological studies. First, a correlation matrix is created
through the intercorrelation of each Q-sort with the other Q-sorts. This describes the
level of agreement and disagreement between the individual sorts, namely, the
degree to which the points of view of the individual participants are similar or
dissimilar (Van Exel and De Graaf, 2005). In order to identify the number of different
natural groupings of Q-sorts for being similar or dissimilar, the correlation matrix is
subjected to data-reduction through factor extraction. There are two common factor
extraction techniques that are used by Q-methodologists, centroid factor analysis
and principal components analysis (PCA), with both being available options through
the PQMethod software. Although ultimately the two methods will ordinarily produce
very similar outputs, the two techniques are very distinct with PCA not being a form
of factor analysis (Watts and Stenner, 2012). Principal components analysis
resolves into a single, mathematically superior solution that should be accepted,
whereas centroid factor analysis allows the best solution to be explored and
theoretically informed as it leaves all possible solutions open for review (Watts and
Stenner, 2005). For the purpose of the present study, the analysis options were
reviewed with a Q-methodologist and principal components analysis was deemed a
suitable factor extraction method and was therefore selected for use in the analysis.
PQMethod software programme provides eight un-rotated factors as standard,
therefore an analysis of the un-rotated factors was completed in order to determine
the number of factors to rotate and include in the study. In order to help decide how
many factors should be retained in the factor solution, objective criteria were
applied. Ei genvalues indicate a factrafrds strengt
an extracted factor. Typically, factors are only retained using the Kaiser-Guttman
criterion of 1.00 or above (Guttman, 1954; Kaiser, 1960), as an eigenvalue of less
than 1.00 accounts for less study variance than a single Q-sort (Watts and Stenner,
2012).
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Two further parameters were employed in order to guide the decision; two (or more)
significantly loadingQ-s ort s and Humphreyds rule. The fi

that have two or more significant factor loadings. A significant factor loading at the

0.01 level was calculated at 0.44 ( ¢c® QU p ¢ & o QA "YOQphowever

following an initial review of the factor matrices of all three participant groups, a high

number of confounding Q-sorts were observed. It was therefore decided to increase

the significant factor loading criterion to 0.50, as per the guidance in Watts and

Stenner (2012) in order reduce the number of significant factor loadings on the

factor matrices. Another method for haiding

states that a factor is significant if the two highest loadings multiplied exceed twice

the standard error (i 6 W& AADII '@ p ¢ & o Q8 "YYBrown, 1980).

Twice the standard error for the present study was 0.34.

Although the objective criteria were applied to the data, they were used as a guide
to help aid the decision of how many factors to retain instead of making the
decision. The factor matrixes were also reviewed during the process to assess how
many significant factor loadings were present across the factors and to assess the
total number of participants accounted for in each of the solutions. Additionally, a
gualitative exploration of the data was also conducted with preliminary factor arrays
for the rotated factor solutions being plotted to assess the variability across the
factors in each of the factor solutions. Factor arrays were created using the z
scores for each individual item to produce a single Q-sort configured to represent
the viewpoint of each factor (Watts and Stenner, 2012). Following a review of the
objective criteria and qualitative exploration, the most appropriate factor-solution

was decided for each of the three participant groups.

Factor extraction was followed by factor rotation. Similarly to factor extraction, there
are two main methods for the rotation of factors; by-hand rotation and varimax
rotation. Factor rotation ensures that each factor offers the most meaningful view of
the subject matter and allows identification of Q-sorts whose viewpoint closely
approximates that of a particular factor (Watts and Stenner, 2012). Often Q-
methodologists prefer by-hand rotation for its theoretical approach and ability to
reflect the substantive reality of the situation under investigation. Although the
subjectivity of by-hand rotation is one of the advantages of the technique, it is also
raises suspicion of its unreliability as a result of researcher bias (Watts and
Stenner, 2012; Watts and Stenner, 2005). As varimax rotation aims to ensure that

each Q-sort significantly loads onto only one factor, the overall solution maximises
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the amount of study variance explained by the factors (Watts and Stenner, 2005).

Varimax rotation was used in the present study for factor rotation.

Following factorr ot ati on, f actor estimates (i.e. an estim
were created by weighted averaging of the Q-sorts that load significantly on the

individual factors alone (Watts and Stenner, 2005). This process was done within

the PQMethods software, with the researcher identifying the significantly loaded Q-

sorts through a manual process of o6flaggingd. A
the factor estimate was calculated with a higher score indicating a higher value

attributed to the item by the factor. In order to allow cross-factor comparisons, the

total weighted score for each item was converted into a z-score from which the final

factor array; a single Q-sort displaying the best estimate viewpoint of the factor, was

created. The factor arrays produced were then subjected to interpretation.

The final stage in the analysis process was interpretation of the factors, which aims

to tease out the separate accounts underpinning the patterns of Q-sorts, according

to their similarities and differences (Baker et al., 2006). Interpretation involves the

identification of interesting patterns when comparing and contrasting the

statementsé6é position within each factor using th
holistic interpretation of the entire item configuration within each factor, the crib

sheet method devised and described in Watts and Stenner (2012) was utilised. The

crib sheet was created as a method of organisation that ensures that nothing is

overlooked or missed during interpretation because it forces engagement with

every item within the factor not just those positioned at the extreme rankings (+4

and -4). The first draft of the crib sheet identified the highest and lowest ranked

items in the factor array (+4 and -4), and the items that were ranked either higher or

lower than the other factors. Once the four categories were identified during the first

draft, a second draft was created whereby other items of interest or additional

highly ranked items were identified. Consensus statements are the items whose

rankings do not discriminate between factors. These statements are often important

to consider during interpretation of the factors to assess the shared ranking of items

across all of the factors and were incorporated into the crib sheet. The crib sheets

all owed a picture to be created of the factorbs
suggested in order to try and understand the mea

on the factor arrays.
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In order to support and aid the interpretation process, the participant demographic
information as well as the participantsdé co
were reviewed. The audio recorded Q-sort discussions were transcribed and

reviewed by the researcher. Participant statements that were attributed to specific

items were identified and noted to help aid the interpretations of the factors and

specific item placement using the crib sheets produced for each factor.

4.7. Conclusion

This study aimed to explore and understand the perspectives of stroke survivors
with severe mobility disability, their carers and healthcare professionals involved in
their care. A Q-methodology study was chosen as it allows the subjective views of
the participants to be studied in a systematic manner and it explores the
perspectives of a subject rather than the viewpoints of a population of people
(Risdon et al., 2003). Q-methodology has been quite widely used in health and
social care research and has proven acceptable to participants from a range of
backgrounds.

This chapter described Q-methodology and explained the rationale for choosing the
methodology for the study. It described the methods for conducting the study
including; development of the Q-set, recruitment, data collection and data analysis.

The findings from the study are presented and discussed in Chapter Six.
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Chapter 5 - Q Methodology Study Results
5.1. Introduction

In this chapter, the findings from the Q-methodological study described in Chapter
Five are presented and discussed. These findings are based upon the Q-sorts and
informal interviews undertaken with a total of 49 participants. Details of the Q-
methodology process and the data collection and analysis steps are described in

the previous chapter.

As this study aimed to explore and understand the perspectives of stroke survivors
with severe mobility disability, their carers and healthcare professionals involved in
their care in relation to sedentary behaviour, all three participant groups are
represented in the study findings. With the Q-sets (sets of statements) being
tailored to each participant group, as previously described in Chapter 5, individual
participant group analyses were conducted and are reported in this chapter.

Foll owing a description of the individual partici
discussion of how these compare across the three groups (stroke survivor, carer

and healthcare professional), reflections are then made on the methods used in this

study and the implications for future work.

5.2. Findings

5.2.1. Stroke Survivors

Seventeen participants consented and participated in the study. Characteristics of
the seventeen participants are detailed in Table Nine. Three participants were
recruited from the Research register, three from a private neurophysiotherapy
practice, six from three NHS sites and five were recruited from a community stroke
group. The gender split of participants in the study was almost equal with eight
male participants and nine female participants, with an average age of 73.7 years
old (SD=9.47). Time since stroke ranged from three months to seven years, with
only one stroke survivor having had multiple strokes. Length of hospital stay varied
between seven days and fourteen months indicating a range of stroke severities.
Eight participants were categorised as level one on the Functional Ambulation
Classification denoting an inability to ambulate, four participants were categorised
as level two therefore requiring continuous manual contact of at least one person

during ambulation on level surfaces to support body weight and/or maintain
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balance. The remaining five participants were categorised as level three indicating
a requirement of continuous or intermittent light touch manual contact from one
person during ambulation on level surfaces in order to assist balance or
coordination (Holden et al., 1984). The stroke participants scored between two to
sixteen on the Barthel Index of Activities of Daily Living (ADLS), typically with lower
levels of independence for the ADLs corresponding with lower levels of mobility (i.e.
lower FAC associated with lower Barthel Index Scores). The majority of participants
resided in a bungalow, ground floor flat or lived downstairs in a house. Of the
seventeen participants, eight had informal carers who also participated in the Q-

study.
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Table 9 Table of Characteristics i Stroke Survivors

€T z morefung syuow 6 sieak ¢ yspug | 18 ae 6TO 6TS
L z morefung SoaMm ¢ syuow 8T ysnug | L aen V/N 8TS
8 T | SIeISUMOpP SaAl| 8SNOH syuow 9 syuow {7 Jeak T ysnug €8 alewos V/N .TS
S 1 mojebung Noam T syjuow 9 sieak g yshug | 88 ale V/N 9TS
] T SI'eISUMOp SaAl| SnoH - Syuow / sieak v ysnug €/l SleiN V/N GTS
8 T J00}4 punoib yei4 ST LuUow Hm.mm wﬁcowchcmw:ow Nm yspug | 29| orewasd €10 €TS
z T morebung SY9aM 6T sypuow 9 ushug | 16 ale r4%0) Z1S
L € morefung sypuow g sieak g ysnug | 85 ale 110 T1S
8 T | sirelsumop sl 8snoH syuow ¢ sypuow g yshug | 29| olewsd 010 0TS
L T J00}4 punoib ye|4 syiuow ¢ syuow 8T ysnug | TL| orewad 60 6S
0T z J00}4 punoib ye|4 syiuow g syuow 1T yshug | 68| olewsd 1O LS
9T € morefung SEELW syuow f yspug | 08| orewad VIN 9s
8 T | SIeISUMOp SaAl| 8SNOH syuow 4T sieak } ysnug 9 T («70) GS
1T z morefung syuow ¢ sieak g yshug | €L | olewsd VIN S
ST € asnoH skep , sieah g yshug | G9 | orewsd VIN €S
GT € mojebung skep L sieak ¢ ysiug | g9 | dlewsd V/N s
7T € mojebung shep 1 Teak T ysiug | 89 ale V/N 1S
_Mmmm_m_ cmmmm%< aouaplsal Jo ade|d >mwmbwm_mw.n_f 8)041S 92UIS Wl ] Aoiuyg | by | Jspuso Ewn_wo Emamu__tmn_

150



5.2.1.1. Factors

In order to help decide how many factors should be retained in the factor solution,

the process described in section 4.6.5 was followed. After an initial review of all

eight factors, factors six, seven and eight all had eigenvalues less than 1.00 and

were therefore discarded from the analysis. Similarly, although factor one had an

eigenvalue of 5.47 therefore exceeding the cut-off criterion, as other factor solutions

were available with the potential to explain the most study variance, it was decided

to rule out a one-factor solution.

Only a two-factor and a three-factor solution met the three objective criteria, as

displayed in Table Ten. Following a review of the objective criteria and qualitative

exploration, it was decided that a three-factor solution was deemed the most
appropriate for the stroke survivor data. The three-factor solution accounted for

f ourteen

p asorts.i Thréeparticipastd®wel@ not associated with the

three-factor solution, with two Q-sorts being non-significant and not loading onto

any factor and one confounding Q-sort that had significantly loaded onto both factor

one and two.

Table 10 Quantitative summary of a two to five factor solution for stroke survivor

data
()]
c Two — Total number 28
S O Eigenvalues | significantly < o of participants 2 5
g 5 greater than loading 2'5 accounted for o GEJ
Lo 1.00 participants S in the solution | S g
per factor T (n=17) On
2 Yes Yes Yes 14 (8, 6) 15
3 Yes Yes Yes 14 (7, 4, 3) 9
4 Yes No No 14 (6, 4, 3, 1) 5
5 Yes Yes No 15(7,2,3,1,3) 1

Interpretation and explanation of the three-factor solution will be discussed in the

next sections. Tables Eleven - Thirteen present the factors, including only

statements that were most agreed (ranked +3 and +4) and disagreed (-3 and -4)

with for each of the factors.
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5.2.1.1.1. Factor One: Willing but less able

Factor one had an eigenvalue of 5.47 and explained 32% of the study variance.
Seven participants loaded onto factor one. Participants comprised of four female
and three male stroke survivors with an age range of 64 to 88 years old. Time since
stroke varied in this group of stroke survivors between eleven months to seven
years. Two stroke survivors scored at level one on the functional ambulatory
classification (FAC), two at level two and three at level three, suggesting a range of
ambulatory abilities.

TablellPati ent Factor One: O6Willing but | ess abl eb
only)

Number Statement Rank

14 Exercise is important after a stroke +4

16 My lack of confidence affects how much | move +4

15 Without family, friends and carers | would not be able to keep  +3
active

21 It is important not to spend a long time sitting or lying down +3
without moving

24 Practising exercises and tasks is vital to improving mobility +3
and increasing movement

1 Il &m scared of moving in case -3

6 Reducing time spent sitting or lying down is impossible in -3
stroke survivors with severe mobility problems

10 My family, friends and carers stop me from moving -3

4 There is no point trying to move as | cannot do as much as | -4
used to

5 Physiotherapists should be m-4

These stroke survivors understood the importance of exercising after a stoke

(statement 14: +4) and related moving regularly with improvement and

maintenance of physical functioning after their stroke (statement 13: +2). They

believed that practising exercises and tasks was vital in order for them to improve

their mobility and adopted a deémem2ctB8)i ce makes per:
Setting goals and recording progress was believed to be a good way of increasing

their physical activity and a strategy that they found worked for them (statement 3:

+2). They strongly disagreed that there was no point in trying to move because they

couldnét do as much as they used)Theyfepfri or to t he
that they shouldn't just give up and without practicing or trying they would never

know what they were capable of achieving or make any progress. Their

152



understanding of the importance of keeping active and their drive to keep moving
may be explained by their belief that individuals cannot be healthy if they are
inactive (statement 26: +1). Therefore in order for them to remain healthy they must

try and remain as active as possible.

iANo. I candét do as much as | wused to but
doing something it does help but not doirt
and | disagree, vy ¢ParticpdnbS3) dnbét give upo.

AiNo. Youbve got to tryébecause you must t
any wh dParéicipant S4)

Although the participants appreciated the importance of exercise after stroke, they
also understood the problems of sedentary behaviour, believing that it is very
important not to spend a long time sitting or lying down without moving (statement
21: +3). This belief was supported by their view that reducing sedentary behaviour
is not impossible in stroke survivors with severe mobility problems (statement 6: -3).
Although they acknowledged that it would be difficult to reduce time spent sitting or
lying down due to their mobility problems, they believed that everyone should be

able to do something to reduce sedentary behaviour.

i Wel | itbés,dyoblui gnlotww, t ot sdgpends how act.i
but I think | would have thought that most people would be able to do
s 0 me t h(Partigpari S6)

Although this group acknowledged that they spent a lot of time being sedentary
(statement 27: -1), unlike the other two factors, they felt that they were still being
active by either moving their limbs, taking breaks from sitting or associating using
their brains as being active, for example doing crosswords. This is supported by
their view that people can still be active if they are not moving their legs (statement
25: -2). They are still able to move other parts of their bodies with some participants
describing how they exercised while sitting down including taking part in chair

aerobics.

Al am busy with my br aiParticjpanteSd) | 6 m si tt i ng

ANo, because you can move the rest of yol
y o u(Padticipant S6)

153



There was an overall agreement that they were not happy to sit or lie down without
moving (statement 19: -2), these participants felt that reducing the periods of time
that they spent just sitting or lying down would make them happier (statement 23:
+2). Ultimately they were not happy with their situation and would prefer to be more
active but explained that it was difficult for them because of their mobility problems.
Out of the three factors, the participants loading on factor one disagreed most that
they had no choice but to sit or lie-down for long periods (statement 12: -1).
However, the placement of the statement close to the middle of the grid (-1)
indicated that although they do have a choice, it is extremely hard work and takes

more effort, planning and help to achieve it.

AYou do have a choiceedfs movi sgcdr @und.i nGhas
donot have, you do, if you want to move around
Might take a long time but at least if you get started then it will increase as it

goes a(Paticigant &3)

All three factors suggested that stroke survivors with mobility problems find being
able to care for themselves difficult as a result of their physical problems (statement
11: +2). However participants loading on factor 1 strongly emphasised the help and
support that they required from family, friends and carers especially in relation to
keeping them active and moving (statement 15: +3). Their reliance on family and
friends to help them with day-to-day activities was also evident in their belief that to
be independent they must be able to walk and stand without help (statement 29:
+1), indicating that as they have problems with their mobility, they cannot be fully
independent.

Al candt do anything for myself if they donét
wal k and | (PatigipadtS7)gr i p. 0

il 6d be a | ot more independent i f | could walKk
star t

L t with and h (Participast SYY mport ant to me. O
They were extremely grateful for the help and support provided to them by their

family members and friends but believed that they were a burden to their family as

a result of the continued support needed (statement 18: +1). Stroke survivors very

strongly disagreed that their families, friends and carers stopped them from moving

(statement 10: -3) as from their experiences, they did not stop them but were

instead integral in enabling them to keep moving and also trying to increase and

improve their movement.
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i Wel | I say I 6m a hindrance and they say
canod6t move wit lParticipaneS3)si st ance. 0

0 €

ANo | disagree with e
p .

t
people moving when th
mo v i fPgrticipant S3)

h one. [ canot S
e e there to hel

o

a
yor
Unlike the other two factors, participants in factor one strongly agreed that their lack
of confidence following their stroke affected how much they moved, with the
statement being rated as +4 (statement 16:+4). Participant S6 especially believed
that her lack of confidence affected her movements outside of her house with it
limiting how much she got out of the house, but felt more confident moving around

within her own home.

My

i | ack of confidence affects how much |
doesnot é i f |

w(Rarticipant86) go out it does. ¢

Participants in this factor also highlighted that fatigue (statement 20:+1) and the risk

of falls (statement 17:+1) were barriers to them trying to move throughout the day

with both statements being equally ranked as +1 on the Q-grid. Often participants

descri bed how they would feel extreme tiredn
understand why as they hadndt done anything
the participantsd experience of falling fol

stroke survivors who had fallen. This links with their affected confidence with

regards to movement and fear of falling discussed previously (statement 16: +4). It

is not that the stroke survivors do not want to move but they are often afraid to.

Participant S4 linked the fatigue that she regularly experienced with her fear of falls.

When she was tired she was more at risk of falling and had in the past fallen and

broken her shoulder, resulting in her being more afraid of moving and therefore

limiting her movement.

Af¥sterday | was ever so tiredéSo | sat ar
even have the television, | was so tired. And | don't know why because |
havendt don(PartieipapgtS&4) i ng. 0O

inYes. I do sit down for a | owmggtrdadande . I he
Il 6m frightened I 611 fall. The thing is, )
fall éand then when you fall y@at&ipast a bi t
S4)

Al would try more if | (Raticpang3vy | wasndt ¢
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Participants did not associate moving with increasing their risk of having another
stroke, with the statement being ranked similarly to factor two at i 3 (statement 1: -
3). Some patrticipants however described how they had an initial fear of moving in
case they had another stroke early after having their stroke. This fear then
disappeared over time once they realised that moving more may actually help them

to reduce their risks of another stroke.

AYeah. Well I was at f i (Paticipant8Hhat feel i n

=1

[ mean |1 &m more | ikely t o (Rastivipant®6he i f

Participants that loaded onto this factor were the only ones who indicated that they
were embarrassed by their mobility problems compared to the other two factors

(statement 32: -2). All participants were embarrassed initially following their stroke,
with some having continued feelings of embarrassment even many years following

their stroke.

i am someti mes embarrassed. You know,
public place and say, and tel!]l everyone
(Participant S5)

Factor one participants strongly disagreed that physiotherapists should be moving

them as it is their job (statement 5: -4). The participants strongly believed that
although it is the physiotherapistsoé job t
ultimately got to want to move and to continue to do it themselves. Physiotherapists

can provide advice but as they are not an unlimited resource, with the stroke

survivors receiving limited therapy once they were discharged, the participants

believed that it was important for them to be driven and continue their recovery

themselves.
ANo ités not their job to move me, but
(Participant S6)
Al dondét think it's because (ParticpatSr)hei r

=1

I shoul d be (Patcipant@llmysel f . 0O
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5.2.1.1.2. Factor2il é m st i | | a person

Factor two had an eigenvalue of 2.12 and explained 12% of the study variance.
Four participants significantly loaded onto the factor, with three female participants
and one male participant with an age range of 67 to 71 years old. Similar to factor
one, time since stroke varied in the group of stroke survivors with a range between
three months and four years seven months. All participants scored level one on the
functional ambulatory classification (FAC), indicating that all of the stroke survivors

have severe mobility impairments and are therefore unable to ambulate.

Tablel2Pat i ent Factor 2: o061 6dm still a persono
Number Statement Rank
28 Being unable to move unaided does not mean | cannot be +4
useful

34 | find it difficult to accept that | cannot move like | used to +4
before my stroke

11 | find being able to care for myself difficult because of my +3
physical problems

12 I have no choice but to sit or lie-down for long periods +3

24 Practising exercises and tasks is vital to improving mobility +3
and increasing movement

1 Il &m scared of moving in case -3

10 My family, friends and carers stop me from moving -3

26 You cannot be healthy if you are inactive -3

4 There is no point trying to move as | cannot do as much as | -4
used to

18 | am a hindrance to my family and friends because | cannot -4

move without assistance

This group of stroke survivors found it extremely difficult to accept that they could
not move like they used to before their strokes (statement 34: +4). It is not just the
physical aspects of their mobility impairments that are hard to deal with, the
psychological aspects are especially hard to deal with. Coping with what has

happened is also hard as their strokes have resulted in huge changes to their lives.

get weepy dondt | [ husband] éespeci ¢
itds because | coul d fgettingydwWhegde ar s arr
(Rahicpant 20)

= —~ =
o T —
c o

S T Qa
o MmO

il 6ve got theaazuwepti thatt rnattobitarmedal | don
day but , I 6d | i ke t @ParticipangSdAs) deni ng but | ¢
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With the participants loading onto this factor ranging in time post stroke from 3
months to over 4 years, it is evident that coming to terms with the effects of a stroke
and gaining acceptance takes time. These participants struggled with the transition
of becoming disabled and battled to keep a positive attitude and make sure that
they are still seen as a person not just a stroke survivor who cannot ambulate. This
is supported by their views that just because they are unable to move does not
mean that they cannot be useful (statement 34: +4). They were still able to help out

around the house or contribute to daily tasks ultimately giving them purpose.

el | i f wedre making meals from scratch there
uldn'"t prepare the veg on (Ratcimntor the potat o

0o

\
0
9)

fWell I think | am useful in a way because | sort out my own medicines, phone
the doctors and the chemist and things like that, operate the television
contr ol s (Participantgh3s | 0

The participants loading on this factor did not think that it was important to break-up

long periods of sitting time (statement 21: -1) compared to those loading onto the

other two factors. This belief could be explained by the fact that the majority of their

day was spent sitting or lying down without moving (statement 27: +2). As a result

of their mobility problems, without assistance from others they do not have a choice

but to sit or lie-down for long periods (statement 12: +3). This group of participants

was also the only group to tatliekowswithoute ment 19; 61
mo v i asgnéutral (statement 19: 0). As these stroke survivors do not have a

choice but to sit as they are unable to ambulate, they may have had to accept their

limitations on movement by their disability and are therefore resigned to sitting for

long periods as they have limited alternatives. However, as this group strongly

agreed that they found it difficult to accept th
+4), it may be more of an adaptation to their situation rather than an acceptance

and have found sitting activities that they enjoy and get pleasure from doing

including watching TV.

A6l &m happy to sit or | ie dowPartigwatthout movi ng?©o

Stroke survivors loading on this factor believed that their mobility problems did stop
them from exercising (statement 2: -2) which correlated with their functional
ambulatory classification level of one (unable to ambulate). The placement of

statement six (statement 6: 0) implies an uncertainty as to whether it is actually

158



impossible or whether they are just unaware of how to try with their specific mobility
limitations. Although they found exercising difficult or impossible following their
stroke, they understood the importance of exercise after a stroke (statement 14:+2).
These results indicate that for this group of stroke survivors exercise is more
important than reducing sedentary behaviour unlike the other two factors who

believed that both were really important.

AdProbl ems with my mobility do not stop
exercise, swit &dRaticdpandLB)e e
AfOExercise is important af(PadiciparaS18)t r ok e 6,

Although this group of stroke survivors had highlighted that they struggled to accept
their mobility problems and found exercising very difficult, they were of the strong
belief that there was a point to continuing in trying to move even though they could
not do as much as they used to before their stroke (statement 4: -4). They found
that practising exercises and tasks was a good way of improving their mobility and
increasing their movement (statement 24: +3). Even if they found it extremely
difficult to do themselves, repetitive task practice for increasing movement could be
used by all stroke survivors to achieve improvements. Participants loading on this
factor also quite strongly disagreed that you cannot be healthy if you are inactive
(statement 26: -3). This may have been a reflection on themselves with them still

classing themselves as healthy despite their mobility problems. They also

r

questi oned what &6éinactived refers to; although

limbs they could still use their unaffected upper limb(s) and keep an active mind.

This group of stroke survivors highlighted fatigue as a big barrier for them with
regards to how much they move throughout the day (statement 20: +2). In contrast,
they did not feel that the risk of falling (statement 17: -1) or a lack of confidence
(statement 16: -2) affected how much they tried to move or exercise. Instead of
these barriers identified by the other factors, the amount of movement in these

participants was determined by their lack of ability to move themselves.

The family, friends and carers of the participants in factor two did not inhibit their

movement (statement 10: -3). Their movement was instead restricted by their
physical i mpairments and in some cases by
safety reasons to reduce the risk of falls and injury to both the stroke survivor and

carer.

159



hey donét secoausne If rcoam aro,vitnhge physi os
t hat (Participant$18)n 6t wal k.

Despite this group of stroke survivors finding it very difficult to care for themselves

following their stroke as a result of their physical problems (statement 11: +3), they

strongly did not believe that they were a hindrance to their family and friends

(statement 18: -4). Although they accept that they need help from their family,

friends and carers, they still want to be seen as the people they were before their

stroke and part of accepting and coping with their disability is trying to maintain their

identity and keeping a positive 6not giving upo6 .

i Wel | |l donét think I 6m aéwell apart from poor
hindrance. (Participant S13)

5.2.1.1.3. Factor3il know the importance, but whatdés the p

Factor three had an eigenvalue of 1.64 and explained 10% of the study variance.
Three participants were significantly associated to the factor. The participants were
comprised of one male, aged 91 who was six months post-stroke, one female, aged
65 who was four years post-stroke and another female, aged 83 who was 1 year 4
months post-stroke. Two participants scored level one on the functional ambulatory
classification (FAC), indicating that they were unable to ambulate as a result of their
mobility impairments, with the remaining participant scoring level three (requiring
continuous or intermittent light touch manual contact from one person during

ambulation on level surfaces in order to assist balance or coordination) .
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Tablel3Pat i ent Factor 3; ol know the importanc

strongly agree/disagree)

Number Statement Rank

14 Exercise is important after a stroke +4

24 Practising exercises and tasks is vital to improving mobility +4
and increasing movement

2 Problems with my mobility do not stop me from exercising +3

8 Movement is different to exercise +3

21 It is important not to spend a long time sitting or lying down +3
without moving

16 My lack of confidence affects how much | move -3

18 I am a hindrance to my family and friends because | cannot -3
move without assistance

19 |l 6m happy to sit or | ie down -3

15 Without family, friends and carers | would not be able to keep -4
active

33 Doing jobs around the house is not physical activity -4

Participants loading on factor three appeared to know and understood how
important both exercise (statement 14: +4) and movement (statement 21: +3) were
after a stroke and believed it was important to not sit for a long time without moving.
For them, it was important to keep moving and exercising to help their bodies
recover from the stroke despite their mobility problems. They were also the only
group that believed that exercise and movement were different concepts and
understood what the difference was (statement 8: +3). From their experiences of
doing jobs around the house before their stroke, they also deemed doing these
tasks as physical activity (statement 33: -4), knowing from experience how difficult
some of the tasks can be. Although they were clear that movement and exercise
were different and also what constituted physical activity, they were unsure whether
you could be physically active if you are not moving your legs (statement 25: 0) or
whether you can be healthy if you are inactive (statement 26: 0), placing both

statements at zero.

i Wel | because the | onger you |l ay inacti ve
unless you exercise your limbs, if you recover from your stroke you have a

l ong, | ong(PartmigantS12) go . 0

Alt makes my @articipantsS17)vo r k

=1}

So I try to wash up to help him or | sit
bat hr @artmipant S2)
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AdDoing jobs around the house is not physical
used to do all those jobs and | know how difficultitallu s e d  t(Rartidipand
S12)

Although they moved and exercised to keep their joints moving, they believed that

moving was more important to reduce their risks of having another stroke

(statement 7:+2) rather than to improve and maintain their physical functioning

(statement 13: 0). As two of the participants in this factor were severely disabled

(FAC level 1), it may be that they knew that they would not continue to improve

much and therefore for them trying to reduce their risk of a recurrent stroke would

be their priority. Similarly participant S2 may have felt that as four years had

elapsed since her stroke, no more improvement would occur. Despite their physical

problems and unlike those loading on the other two factors, the participants

associated with this factor did not feel that that their mobility problems stopped

them from exercising (statement 2: +3). However, compared to the other

participants, these stroke survivors sometimes felt that there was no point in trying

to move as t hsmucthas thdy dsedid (stadementd: +2). This also

accompanied their view that they have no choice but to sit for long periods without

moving (statement 12: +1), which is consistent with their level of physical

disabilities. These are surprising results given that these stroke survivors know the

i mportance of keeping moving and dondét feel that
from exercising, yet they still think that there is sometimes no point in trying to

move. One possible explanation for this viewpoint could stem from how they are

following their stroke and their recovery trajectory. All three stroke survivors were 6

months or longer since their stroke and could feel that any recovery that they were

to have has already occurred. If they believe that their recovery is halted and they

won't get much more improvement they may not feel that they have much of a

choice or need to keep trying for improvement. This is supported by the placement

of statement three, Osetting dvwapadftsyinpgmmd recor di ng
increase physical activityd whil)€&dmthamhey di sagreed
they may have felt goal setting was not as important for them in relation to the other

statements. With these stroke survivors not believing that they have a choice in how

much they get to move throughout the day, they are unsurprisingly very unhappy

about having to sit or lie-down without moving (statement 19: -3) and said that

being able to sit less would ultimately make them happier (statement 23: +2).

Similarly to participants loading on the other two factors, these stroke survivors

acknowledged their struggle to care for themselves as a result of their physical
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problems (statement 11: +1) and felt that they had lost some of their independence

(statement 29: -1) which was often frustrating.

i Wel | because | was my wifeds carer befor
cooking all the meals, doing all the jobs around the house and now | see jobs
t hat want doing &a®d) | can6t do them. o

Participants loading on this factor strongly disagreed that a lack of confidence
affected how much they moved (statement 16: -3) and unlike the other two factors
fatigue was not a barrier (statement 20: 0). This supports the idea that for these
participants their activity levels are ultimately dictated by their physical disabilities
and not affected by other barriers that are problematic for other stroke survivors.

One of the distinguishing views that in this factor was the strong disagreement that
without family, friends or carers they would not be able to keep active (statement
15: -4). For participants S12 and S17, this could either be because they do not
receive the help or maybe because their mobility problems are so severe and
complex that actually family and friends are unable to provide help safely. As
participant S2 had less problems with her mobility and was further post-stroke than
the other two participants, she may have developed adaptations and strategies to
complete tasks and therefore did not need to rely on her family as much. These
stroke survivors also believed, unlike those loading on the other factors, that
physiotherapists should be helping them to move (statement 5: +2).They believe
that it is the physi ot hgandkeep thdmsadtivej Abflist t o get
thought this could be the stroke survivors expressing their wishes for longer term
therapy input. However another possibility is the thought that as these stroke
survivors have such complex needs, maybe specialist input and assistance that
their family and friends are unable to provide is required. There was a disagreement
that their family, friends and carers inhibited their movements (statement 10: -2)
suggesting that just because their family and friends are unable to or do not need to
provide the assistance, does hot mean they are actively stopping their movements,

as participant S12 states in the below quotation:

Altdéds a ridicul oRagicipart $1R)e ment i s that! o

5.2.1.2. Consensus Statements

Analysis in Q-methodologycon si der s wher e participantsd su

(distinguishing statements) but also considers where there is agreement amongst
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participants (consensus statements). Nine consensus statements did not

discriminate between factors for the stroke survivors (Table Fourteen).

Table 14 Stroke Survivor consensus statements

No. Statement F1 F2 F3
8 Movement is different to exercise 0 0 2
10 My family friends and carers do not stop me from 3 3 2

exercising

| find being able to care for myself difficult because
of my physical problems

22 You sometimes have to force yourself to move 0 +2 0
Reducing the periods of time | spend just sitting or

11 +2  +3 42

23 lying down would make me happier *2 1 +1

o4 Prac_tl_smg exercises and tasks is vital to improving +3 +3 ‘a4
mobility and increasing movement

29 To be m_dependent you must be able to walk and +1 +1 1
stand without help
An active social life does not depend on being able

31 . -1 0 -1
to move without help

33 Doing jobs around the house is not physical activity -2 -2 -3

There was consensus that to be fully independent, individuals must be able to walk
and stand without help. As the statement was rated as one by all participants, this
indicates that these stroke survivors believe that you can have some form of

independence still even if you are unable to ambulate (statement 29: 1, 1, 1).

A moderate disagreement that doing jobs around the house is not physical activity
was observed (statement 33: -2, -2, -3). They acknowledged that as they used to be
able to do the activities they understand how difficult some of them can be and how
it is physical activity. This supports the notion that activities of daily living could be
incorporated into interventions to reduce sedentary behaviour as they already have
an understanding that completing these everyday activities has benefits.

There was also consensus in response to statement 10 with stroke survivors
strongly disagreeing that their family, friends and carers stopped them from trying to
move (statement 10: -3, -3, -2). This is encouraging as it shows that carers are not
actively discouraging movement and is supported by the majority view that without

family, friends and carers they would not be able to keep active (discussed in

previous sections) . St ariodsofémetl spéndjustsittRee duci ng

or lying down would make me happierdo,

they would prefer not to have to sit down without moving and would potentially

164

t he

moder af



welcome an intervention that aimed at trying to reduce or break-up their sitting time.

A neutral to moderate agreementwas o bser ved wi tYousmamesment 2
have to force your sel f+2t0p Thedifficetpin rhosivatamg e me n t
stroke survivors to move matches some of the findings from both the carers and

staff data.

No matter what their views were in relation to movement and exercise with their
mobility problems, they all believed that practising exercises and tasks was vital to
improving mobility and increasing movement following a stroke (statement 24: 3, 3,
4).

5.2.1.3. Summary

Stroke survivors who loaded onto factors one and three both understood and
acknowledged the importance of breaking up long periods of sitting with regular
movement and also of exercising after stroke. The shared understanding of the
benefits of exercise and reducing sedentary behaviour suggests that these stroke
survivors understand the difference between the two concepts but equally believe
that both should be targeted during rehabilitation. In contrast, although factor two
believed that exercise was important following a stroke, they did not agree that
reducing sedentary behaviour was important. With stroke survivors in factor two all
being classified as FAC level one and therefore being unable to ambulate; their
view that breaking up periods of sitting is not important may reflect their abilities.
These stroke survivors know how difficult it is for them to try and move and
therefore may be suggesting that it is not important to reduce sedentary behaviour
protects them as they know they cannot do it unaided. They see exercise as
important to seeing improvements therefore their focus is on increasing exercise
over reducing sedentary behaviour to ultimately try and improve their condition.
Habitual physical activity was not checked before the stroke survivors took part in
the study as part of the data collected prior to undertaking the study. However,
when sorting the items relating to exercise and physical activity, participants did
discuss with the researcher during the Q-sort process about how active they were
and what exercises they could and could not do. As with the Barthel Index of
Activities of Daily Living score which was calculated in order to determine their
current level of ability and independence for ADLs, upon reflection it would also be
important for a measure of habitual physical activity to be included in future studies.
This would help to understand how active they currently are so that comparisons

and associations can be made with their viewpoints identified through the Q-sort.
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The overall consensus across all stroke survivors was that reducing sedentary
behaviour is not impossible for stroke survivors with severe mobility problems. This
is encouraging as it suggests that an intervention to reduce sedentary behaviour
may be welcomed by stroke survivors. What the three factors highlighted was the
varying degrees of support required by the stroke survivors. The first factor
exemplified a group of stroke survivors with varying degrees of mobility impairment
but who appeared to believe that they would continue to improve and are therefore
willing to keep trying. In order to do this they acknowledged that the help and
support of their family and friends was essential for them to keep active and
improving. The second group of stroke survivors in factor two stressed the
importance of identity in recovery since their stroke. Most importantly for them was
that they wanted to be still seen as useful and still classed as a person not just a
stroke survivor with mobility problems. This determination and positivity drove their
focus and although they considered that reducing sedentary behaviour is very

di fficult they also believed it not to be i mposs:
goingd attitude dfedtpithalleof thetstroke survivars havingay d
FAC of one. Factor three highlights the difficulty that having very severe mobility
impairments can have. Despite these stroke survivors knowing the importance of
moving and exercise after stroke and not feeling that their mobility problems
stopped them from exercising, they also believed that there is sometimes no point
in trying to move as they cannot do as much as they used to. Unlike the other two
factors, they believed that specialist help from physiotherapists was more important

to them than input from family and friends in order to help them to move.

5.2.2. Carers

Twelve carers consented and participated in the study; their characteristics are
detailed in Table Fifteen. Two participants were recruited from a private
neurophysiotherapy practice, six from one of three NHS sites, two from a
community stroke group and two from a local charity for carers. Significantly more
female participants were recruited to the study, with nine female and three male
carers, with an average age of 65.8 years of age. Eight of the participants were
wives of a stroke survivor, two were husbands, one cared for her sister and one
was the grandson of a stroke survivor. These informal carers provided care to their
relative daily, with the time since stroke ranging from three months to seven years.
Eight participants were linked to stroke survivors who also participated in the study,
with the other four carers completing the study independently as a result of their

relative either being unable to take part or wishing not to.
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Table 15 Table of Characteristics - Carers
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5.2.2.1. Factors

In order to help decide how many factors should be retained in the factor solution,
the same processes that were used for
(section 5.2.1.1). After an initial review of all eight extracted factors, factors six,
seven and eight all had eigenvalues less than 1.00 and were therefore discarded
from the analysis. Only a two-factor solution met the three objective criteria (Table
Sixteen). However, following a review of the factor matrices and a qualitative
exploration of the data through factor arrays, both the two-factor solution and the
three-factor solution were considered for inclusion in the study. The three-factor
solution accounted for the same number of participants as the two-factor solution
but had four less consensus statements. Although only one participant was
associated with the third factor in the three-factor solution, following review of the
individual factor arrays and the participant characteristics it was decided that a
three-factor solution was deemed the most appropriate for the carers data.
Participant C97, who significantly loaded onto factor three, was the wife of a stroke
survivor who had had his stroke over sixteen years previously. As she was the only
carer to have provided care for over ten years it was believed that including the
single participant factor was important in order to provide the viewpoint of a long-
term carer (over ten years). The factor array was judged to provide significant
nuances that separated it from the other two factors and supported its position as a

separate factor.

Table 16 Quantitative summary of a two to five factor solution for Carer data

[¢)]
- Two - Total number of 2]
S o | Eigenvalues | significantly <o participants 2 G
‘c‘cé 5 | greater than loading g's accounted for in o GE)
w o 1.00 participants S . the solution S®
per factor T (n=12) O
2 Yes Yes Yes 10 (7, 3) 12
3 Yes No No 10 (7, 2, 1) 8
4 No No No 11(7,2,1,1) 6
5 No No No 12 (5,2, 1, 1, 3) 1
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The three-factor solutionac count ed f or t -sants. pwe patticipantsp ant s 6
were not associated with the three-factor solution, with their two confounding Q-

sorts significantly loading onto two factors. Interpretation and explanation of the

three factor solution will be discussed in the next sections. Tables Seventeen -

Nineteen present the statements that were most agreed with (+3 and +4) and

disagreed with (-3 and -4) for each of the factors.

5.2.2.1.1. Factor 11 Practice makes perfect

Factor one had an eigenvalue of 5.05 and explained 42% of the study variance.
Seven participants were significantly associated with the factor (C5, C7, C10, C12,
C20, C98, C99). The participants were comprised of two male and five female
informal carers. Four carers were linked to stroke survivors who also took part in
the study (C5, C7, C10, C12), with the remaining three stroke survivors not being
able to take part as a result of the cognitive and communication deficits caused by
their stroke. The family members they cared for were scored level one or level two
on the functional ambulatory classification (FAC), indicating an inability to ambulate
or requiring continuous manual contact to stand or walk. Time since stroke ranged
from six months up to eight years five months, with four participants being under

twelve months post stroke and the remaining three over six years.

Tablel7Car er Factor 1: O6Practice makes perfect
only)
Number Statement Rank
3 Exercise is important after a stroke +4
9 Practising exercises and tasks is key to improving mobility — +4
and increasing movement
7 Setting goals and recording progress is a good way of +3
trying to increase physical activity
8 Having problems with mobility should not stop them from +3
exercising
23 | regularly try to motivate them to increase their activity. +3
16 Il &m unsure about how to inc -3
25 ltds the physiotherapists | -3
30 |l m scared of them moving t -3

another stroke

12 They do not need long term physiotherapy and -4
occupational therapy input to increase their movement

28 There is no point in them trying to move as they cannotdo -4
as much as they used to
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The placements of statements in the higher columns indicating a strongly agreed

viewpoint highlighted these carersdstrong will to help the stroke survivor to move

more. They believed that exercising was extremely important following a stroke

(statement 3: +4), not only for the physical aspects but also psychologically

i mproving the stroke survivorsdéd mood. They al so |
problems caused by the stroke did not stop stroke survivors from exercising and

should not be used as an excuse. Participant C99, a wife of a stroke survivor with a

FAC of one stated that despite her husbandés i nal

pedalling on a mini exercise bike.

Exercise is important after a stroke. Well it
aveno6tt had a (ParticipamtkC6) i snét it 2?0

0

Al t hink t-évidentreallyghatithe stroke stdps you doing physical

things, and if youdre going to get those back
from all the other things you might do with medicines etc. it must be the

numberonething t o get movi ndRarticgpantCl@)i f e] does. 0

i Wel | I think first of all, |l i ke the physical
going to improve muscle tone, you know for that aspect of it, but | think
mentally as well , t fParticipantC99 an | i ft your mood. 0

A

y shouldndét stop
allyo

AHaving problems with mobilit
ot, you Kknow, ({Participant€C8)er se r e

=]

ifHe feels |Iike hebdébs doing something and heds n
hebds not | us tdossiquitd likerpgdallind astualy,andhust, you

know, watching the telly or whatever and heol |l
know, and if | say to him, have you had enough
you know and hedl | carrtyi mnf,ealndt Hatt hh e@e&ks t chaitn
something and hebés being productive, you know,
things that (Partcipaht€99bi t better. 0

They also understood the importance of not spending a long time sitting or lying

down without moving (statement 2: +1), but felt that exercise was more important

for the potential improvements that exercising could provide. The believed that

moving regularly helped to improve and maintain |
functioning after their stroke (statement 17: +2) and that it was also important to

reduce their risks of having a recurrent stroke (statement 5: +1).

t is important not to spe
r it

d long times witho
with that, even i f S

n
0 s (Participgnt bei ng moved
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This group of carers regularly motivated their family members to increase their

activity (statement 23: +3). Often they wer
they needed to get them motivated to allow them to reach the potential that they

can see for them. As carers they are doing everything that they can to help as they

know the importance of moving and the potential for improvement in the stroke

survivors6é mobility disability.

=2}

Ités called naggi ngé(Paticipast&€s) | 6m nagging

fi Y e alhthe time, taking her to the toilet and things like that in-between
carer visits, always trying to walk and t
so she coul d hooRadicipani®7) r ound her 0

foBecause, for exampl e, m gn wihan siebdaes d |, he <caeé
things regularly he improves but when he
backwards. But | battle all the time to push him to do more because | know he

can do more and he makes progress and | think his balance is not 100% and

t hat 6 s wh ywalk iedegkrdenglyrbut t think if he just had and would

do it more that he coul d pr olfRatdpgnt get mor
C98)

The carers loading on factor one were confident in their knowledge and ability to
increase their fvanant(stagtement 16b-B. Ty strangly
disagreed that this was a barrier to movement and acknowledged that they had
either been taught or had worked it out for themselves over time. Similarly they
were not afraid to encourage movement for fear of causing another stroke
(statement 30: -3). This links to their belief that there are no excuses when it comes

to increasing movement and activity levels.

il strongly disagree with that because |
(Participant C5)

il &m norte amegganouse | 6ve worked it out myse
(Participant C20)

"6l 6m scared of moving them too much i n
you know, it wonbét happen, I mean it miglt
c ot t on (Partiipant.Cb)

i No . |l &m very much a believer in if it he
getting exercise (PartcipdndGy)af f ect t hat . o

A6l 6m scared of them moving too much i n ¢

to that. | was to start with mind you because | never got any information as to
what he could do and what he coul dndét do
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ke, so itds only from confidence in the fa
e that we have(Patticipant@20) y carried on. o

With the overall view of the carers loading onto this factor wanting to help stroke

survivors to move more and do everything they can to help and support the

process, they believed that goal setting (statement 7: +3) and constant and regular

practice waskeyto i mproving and increasing the stroke sul
(statement 9: +4).

AwWell we do thiséYeah we have a goal. At the
up without pushing down, to use his |l egs to st
(Participant C20)

AFor [Husbandg¢ry i mportantéso you have a sense

that you, enables you to keep positive, you know, go back to saying when

[Husband] first came home he was almost still being hoisted out of bed and

you, ités | i ke a chi lglow, yaudargetthe stagetlsat baby or a ¢
t hey w¢Raricipant C5p

Overall participants loading onto this factor strongly disagreed that there was no

point in the stroke survivors trying to move as |
used to (statement 28: -4). There is a point as they strongly believe that exercise is

important after a stroke and that practising is crucial to achieving improvement. The

stroke survivors may not be able to do much now but without trying and practising

they will never progress or know what improvements they are capable of.

AAnd thereds no poi ntdmovetahtbeycabnbtadda8s you, trying
much as they used to. Thatodéds very defeatist. A
[ Wi f(Rrafticipant C10)

AWell, yes they obviously canét do as much as

that o6there is noepoi mtv@&r yyowikhnowyotuh&now, t
and get them to do as much as they possibly can, you know, to realise

whatever potentialds there, that youdére helpin
And I, I think you can relearn things as well, you know, so keep, just keep

encouraging them and get them to do as much as you possibly can. Oh yeah,

yeah | strongly di(Raeigpare@9wi t h that one. 0

Despite the carers being very keen for the stroke survivors to keep moving and
trying to improve, they acknowledged that their family members were dependent on
them (statement 22: +2) as they struggled to care for themselves as a result of their
stroke (statement 11: +1). They knew that without their help they would not be able
to keep active (statement 33: +2) but were extremely dedicated to helping and

supporting their family member to improve and get active. They hoped that trying to
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get them moving more would not only be good for health reasons but allow them to
regain some independence (statement 10: +2). They admitted that it was hard to
support someone with a mobility problem following a stroke (statement 24: +1), but
their focus was on continued progression and helping their loved one improve.
Similarly they would be happier if they could move more (statement 32: +1), but are
more focused on doing all they can to get them moving and improving their physical

functioning even if it is only small movements.

i Wel | b e c, &nove, pHusbaynd is reliant on, on me because of his
mobil ity pr obl, ymknovg aslarkibdldfast thiatl aamtthe sole,
principal carer | should say, and of cour

more from the physical sense but also an emotional and psychological sense,
because he gets very frustrated as well. And | do have to ask him, remind him
to move and that can cause friction and clearly if, if, if he did move more then
t hat would help t o i(Raticpana@Ge i ndependence.

inwel |, he does have to have most t hings ¢
eventhoughhe has carers because he just canodt
hi mself, soéYes it does, he is dependent
not happy about (PatcipantCh2yt it ds there. 0

AAnd it is hard to support texasomekene wi t h r
becauseentdmpassi ng and, you know, spont a
one has in your | ife when you can move, i

t hi (Phrticipant C5)

With regards to external support, these carers strongly disagreed that stroke

survivors with severe mobility disabilities did not need therapy input in the long term

(statement 12: -4). This was evident with some of the carers who were able to pay

for additional private physiotherapy believing that without this longer-term input their

family members would not have been able to improve to the extent that they had.

They also strongly disagreed that it was th
moving (statement 25: -3). Although they believed that it was part of their role, they

strongly thought that it was the job of the stroke survivor and family to continue. As

it is the family who spend the majority of time with the stroke survivor unlike the

physiotherapists who can spend only a few hours per week, it is important for them

along with the stroke survivors to take responsibility for their continued rehabilitation

iThey do n oterm phegsetderapycandgccupational therapy input to

increase their movement. Oh please, you know, | mean | get so angry when |

think ofthe peopl e who are not able to access
they couldn't afford it and you see, you will see it clearly, tremendous
deterioration which hgRapidpansC5yv ery, very (gl
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Altés the physiotherapi sNtobs tj dbs ntda , g @th etyh eom | mpo

how to do it and encourage and assist but the good practice hopefully

happens all the time at home and thatdés so o
i s minimal c¢ompPatcigtCio | i ving. o

AWel |l , yeah | casesntwalld kaveitmbe ghygsio,e/ou know if

some stroke patients dondét have the support
on the physio to come in and help them to do
people to help, then no, yjosutriedtedo, do it canét
whatever the physios have suggested then | 06v
taught me how to do things as well, you know, which means that you can

actually do it and then if some days the physi
actually do it, and again for you that makes you feel that you're helping, that

youdbre doing something positive, you know, t
that bit better, make that progress. So yes,

physiother api s {ParticipantaC99) not al al |l . 0

5.2.2.1.2. Factor 21 Fait Accompli

Factor two had an eigenvalue of 1.71 and explained 14% of the study variance.
Two participants significantly loaded on to the factor (C9, C13). Both were carers of
stroke survivors who were unable to ambulate (FAC level one). Participant C9 was
the husband of a stroke survivor who had her stroke 18 months ago. Participant
C13 cared for her sister who had had a first stroke over 10 years ago and had
recently had a recurrent stroke only three months previous. Both carers provided
support to their family member every day.

Table 18 Carer Factor2: O Fai t (noststonglp agieddisagree only)

Number Statement Rank

24 It is hard to support someone with mobility problems after +4
stroke

33 Without family, friends and carers stroke survivors would not +4
be able to keep active

4 They have no choice but to sit or lie-down for long periods +3

23 | regularly try to motivate them to increase their activity. +3

34 Movement is different to exercise +3

1 I limit their movements to reduce their risk of falls -3

5 Moving regularly is important to reduce the risks of having -3
another stroke

28 There is no point in them trying to move as they cannot do -3
as much as they used to

8 Having problems with mobility should not stop them from -4
exercising

26 You cannot be healthy if you are inactive -4
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The viewpoint of participants who loaded onto factor two, had a strong focus on the
huge life event that a stroke was and the impact it had on their lives. They agreed
that it was extremely hard to look after and support their relative (statement 24: +4)
and that without their help and support the stroke survivor would not be able to
move and keep active (statement 33: +4). This was supported by the fact that the
str oke s wbiliwyiprebblemshad nmade them dependent on the carers
(statement 22: +2), with the stroke survivors not being able to care for themselves
as a result of their physical problems following the stroke (statement 11:+1). The
carers that associated with this factor not only reported the difficulty of supporting
someone following a stroke but also the difficulty in obtaining support for
themselves to help them to cope in their <ca
affected as they are unable to look after themselves and often neglect their own
health and care needs.

nYeah, |1 mean to put it in a nutshell [ wi
wheel chairéShe can feed herself but | h a
i t, that 6s [wifel?...Yoe @ dutya bif ofsta dn inithe

morningéand t hat GRarti@aphmd@) i t, yeah. o

AAnd to start off with, of course, when &
support from family and friends but over the years that falls away. And it

becomesf ar more difficult and, you know, t h

and of course my healt hos/Pagidpant@i8)r se and v

fnYes, youbre dependent on me but thatds v
(Participant C13)

These carers found it very difficult to adjust to their life after their family member or
friendbs stroke and struggled to accept tha
to (statement 21: +2). They not only struggled with the realisation of what had

happened but also the effect that it had had on their family. They believed that an

active social life does depend on being able to move without help (statement 13: -

1), and although they did not like to admit it, they felt that it was sometimes easier

not to include their family member in activities due to the complex issues arising

from their mobility problems. Their lives have changed dramatically as a result of

the stroke and they are still trying to adjust and accept the consequences years

down the line.

el | it cveoulod hbaev enian active social |ife
does depend on bei ng (Parbicipant@1l move wi tl
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Alt is easier not to include them i
problems. Well | used to do that I think in the olden days because when
[ sister] could walk and get in the

time to do i te syoo uy oguodidn gs aocurti fsioc | coul d do

(Participant C13)

With regards to their views on movement and exercise, they strongly believed that
the two concepts were different (statement 34: +3). A score of zero for statement
number three indicated that they were unsure if exercise is important after a stroke
(statement 3: 0). They also strongly believed that having problems with their
mobility does stop them from exercising (statement 8: -4), which is a polar opposite
view to the participants loaded onto the other two factors who believed that having
mobility problems should not stop them from exercising.

AExercise is important but o b (Partipantl
C9)

=13

Exercise is important aft ehthagabutot r o
ourse webre, it 6s g on dPafticgpant @l3)é But

(@)

Having problems with mobility shou

o

In contrast to the other participants loaded onto factor one and three, these two
carers did not think it was that important to break up long periods of sitting and lying
down without moving (statement 2: -1). This could be explained by their associated
viewpoint that their family members do not have a choice but to sit or lie down for
long periods as they are reliant on their formal carers who transfer them in a
morning and evening (statement 4: +3). This is supported by their feelings that
moving regularly is not important to reduce the risk of having another stroke
(statement 5: -3), nor is it important to improve and maintain physical functioning
(statement 17: -1). It could therefore be suggested that their thoughts on
movement and it not being very important, may be a coping mechanism as they feel
that the stroke survivor does not have a choice and therefore increasing their
movement is impossible. They have a sense of resignation, of powerlessness to
change the situation rather than not believing that movement and exercise is not

important.

I S Iimportant not
t hen you get to t
know. We know that bu
thecaresystemé The carers ca
d a yParicipant C13)

spend a | on
position wh
we canodt do
only come so

cC o

t 6
t

W >
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i d Movi ng isimpagtant tareduce therisks of havingéod, well
to believe that and do things about it bt
(Participant C13)

Despite these carers believing that their family members were not able to engage in

exercise or movement as they have no choice, they still strongly believed that there

was a point in them trying to move even though they couldn't do as much as they

used to (statement 28: -3). Even though they cannot do much, the carers still tried

to remind the stroke survivor to move (statement 6: +1) and thought it important to

keep motivating and encouraging them to increase their activity (statement 23: +3).
Participant C13 described howf ol | owi ng her sisteros first
motivate her to move more but due to the severe mobility impairments caused by

her second stroke, there was no point in doing the same as her sister was unable to

move. These carers also strongly believed that someone could be healthy if they

were inactive (statement26:-4) , suggesting that despite th
limited movement they were still healthy as they were able to remain active in other

aspects of their life i.e. mentally active.

il often have to remind them to move, we l
anymoreéThere is no point, see that woul c
not s o muRaficipan @13)0

AiYou cannot be healthy if yomntalthe i nact i\
time isndt it, your definition of health
So, like, at the minute itbds very import e
al so therebts a |l ot of work that gabbes int
parts of her body, so |I don't know what |
we try to keep our mi (PdrscipantsCl@icti ve as we

Al t hough the carers did not feel that they
(statement 31: +2) asthey wer endt afraid of them falling
their family members were extremely afraid of moving for fear of falling (statement

1: -3). This contrasting view may potentially be explained by the fact that these

carerscanno longerlimtst r oke survivorsd® movements due
movement following the stroke. Whereas the stroke survivors may still be fearful as

they know they have limited control over their movements and therefore are reliant

on their formal carers to help them transfer from bed to chair.
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ol l'imit their movements to reduce
as |, i f l &m here then | can help h
you were wal king t hr ou gherahddhdngshSoV lienit t
themél used to try not to | imit you
of f a (ParScipantoCl3)

Out of all of the carers, the two loading on factor two were not provided with
information on the importance of keeping moving following stroke (statement 14: -
2). The carers may have felt that this was due to the very limited movement that the
stroke survivors had at time of discharge. Compared with the other two factors,
these two carers believed that some long term therapy would be helpful for their

family members but scored the statementas-1 as t hey knew t hat
Similarly they gave a neut r althegphysiotherapikto r

e
h
r

the ri
r not
e chai

s k
t o

0
f

r be
t s

movemen

it i snot

stat emen:

job to get them movi ng®é thaydoinothdieveitgobaasbel i ef

important for their stroke survivors as other aspects of their recovery.

They do need long-term physiotherapy and occupational therapy. See | think

thatdos the big mistake all the way
the word goéday @Earteipapt€l3) need it . 0

il just feel that especially for st
And i f itds not auwdde, bna bldglet , | ddan't khow, mpeople
can pay for things but you cané6t, t
contribute to as well isndét there?

three after a stroke, they should put in as much physiotherapy as they
possibly can to every patient. And just for confidence alone, even if they can't
make great physical i mpr ov e mamehody wihot
is interested in them every week who comes and takes them out into the

a

e

|l ong,

> ®® —+ O
o = ~
o »w o
n O -
owm

hel ps

gardenor helpsthe m t o wal k a few stepséThatés bett

(Participant C13)

5.2.2.1.3. Factor 31 With time comes adaptation and acceptance

Factor three had an eigenvalue of 1.10 and explained 9% of the study variance.
Only one participant (C97) significantly loaded onto this factor, however it was
deemed important to include it in the results as the carer was the only one who was
a long-term carer of over 10 years. The experience she gained over the 16 years
following the stroke provided a unique insight into the needs and experiences of a
long-term stroke survivor. The participant was the wife of a stroke survivor who
provided daily care to him. Her husband was initially scored level one on the
functional ambulatory classification (FAC) following discharge but had improved to

level two over time with him being able to stand with help.
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Table 19 Carer Factor3: o6 Wi t h ti me comes ad@npstati on an

strongly agree/disagree only)

Number Statement Rank

26 You cannot be healthy if you are inactive +4

32 | would be happier if they could move more +4

13 An active social life does not depend on being able to move  +3
without help

24 It is hard to support someone with mobility problems after +3
stroke

33 Without family, friends and carers stroke survivors would not  +3
be able to keep active

1 I limit their movements to reduce their risk of falls -3

6 | often have to remind them to move -3

16 | 6m unsure about how to incr -3

11 They are unable to care for themselves because of their -4
physical problems

28 There is no point in them trying to move as they cannot do as -4

much as they used to

Unlike the other two groups of carers, this participant, C97, did not think that
exercise was that important following a stroke (statement 3: -1) but instead thought
that it is was more important to not sit for long periods without moving (statement
2:0). This participant strongly agreed that someone cannot be healthy if they are
inactive (statement 26: +4). Although the placement of this statement at first
suggests that she believes her husband may not be healthy, following discussion
with the participant it emerged that she strongly believed that it was extremely
important to keep active in order to be healthy with numerous different ways to be

active, not just physical activity.

iwell youbve got to have something to do.
mobility, itéds ment al and witdevemyt t he Suc
morning |ike a piece of workéthe day woul
active and then he has, since we moved here and it created all these extra

jobs because itdéds easier, itdos a small m L

doesndt have tfomthasiting reom todhe lgedreom yo the
kitchen. So (PartipantiCd7) i s right. 0

One of the important things for the stroke survivor and the carer after so many
years post-stroke is to keep as healthy as possible. This was reflected in the
part i ci pant s response that moving regularly
future strokes (statement 1: +2) than to try and improve physical functioning
(statement 17: 0). As the participantds hus
for them their focus was on remaining as happy and healthy as possible. Out of all

179



of the factors, this one was the only one to somewhat agree that reducing

sedentary behaviour in stroke survivors with severe mobility problems is impossible
(statement 15: +1). Experience may have allowed this carer to understand and
appreciate how difficult it is to get a stroke survivor moving more when they have
severe mobility limitations and are confined to a wheelchair. Similarly they believed
that their mobility limitations do stop them from exercising and getting them to try is
often very difficult. The participant didn't feel that reminding (statement 6: -3) or
trying to motivate (statement 23: -1) her husband to move more was necessary as
after 16 year s i tshewskedodemdouragedahiin toeaas heh at

now does what he wants.

il regularly try to motivate them, | don
think it would workéYou know, i f he didn
(Participant C97)

o O
—+
(¢}

Participant C97 was honest when discussing the journey of recovery that she has

experienced with her husband. She has played a big part in her husband® recovery

and without her support he would not have been able to remain active (statement

33: +3). Although she has relished the opportunity to provide help and support she

was not afraid to acknowledge how difficult caring for her husband has been since

his stroke (statement 24: +3). Her response to s
difficult to accept thattheycannotmove | i ke they used it before thei
sorting it as neutral (statement 21: 0), indicates that she is unsure if she finds it

difficult to accept anymore. Perhaps the length of time since the stroke has allowed

them time to cope and adapt to their new situation.

This participant strongly disagreed that stroke survivors were unable to care for
themselves because of their physical problems (statement 11:-4). They believed
that the stroke survivors can care for themselves as with time has come adaptation
and working out how to do things. In the case of participant C97, their home that
they were in when he had his stroke was restrictive and made him more dependent.
But following a house move, her husband has been able to do a lot more for himself
and regain a lot of his independence (statement 22: -2). Despite the increase in
independence over time, being able to move more would ultimately allow the stroke
survivor to be even more independent (statement 10: +2). It would also make the
carer much happier if her husband was able to move more (statement 32: +4) as it
would not only reduce the strain on them but also allow him to live a more

independent and 6normal 6 | ife.
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i Wel | I think things have moved on so t he
bearing in mind that we have a carer that comes in in the mornings, we have

now just from the last month got 7 days a week care to help him get dressed

but thatés because of my Il imitations now.
ago and | canodt pagslhcaildybebormrsébBwutit hot he
doeséln the evenings he does get himself
the furniture so i t(Radicipana@y) i n the morni ng¢

Aiwell that's just a broad overall thing,
totally different scenario and of course one would wish they were better able
to cope and could do more. I mean itds L

big adapt éA hu @ParticpahteC9%) at i on. 0

The carer associated with factor three strongly disagreed that there was no point for
them to try moving as they couldn't do as much as they used to. They believed that
there was a point in moving, no matter what they are able to achieve in order to be
healthy and to work on increasing their level of independence. There was also a
disagreement with statement number four, as participant C97 believed that her
husband did have a choice to not sit or lie-down for long periods (statement 4: -2)

but acknowledged that it was much more difficult with his mobility problems.

iAWwWel |, my h u s bdistante walkes, yoa knbwg thegadaptation for

him has been monumental él think youéwell
to do and we can encourage and the familycansuppor t , it és great! ¢
(Participant C97)

Another benefit of being many years post-stroke was the knowledge and

experience in how to provide daily care for the stroke survivor including transfers

and encouraging movement safely. Participant C97 did not actively restrict her
husbandbés movements to st op-3hnorwasfsheom f al | i n
unsure about how to increase his movement safely (statement 16: -3). After years

of learning and trying different things, they now know how to safely move and

transfer the stroke survivors correctly and understand that they will not fall and hurt

themselves if they follow the correct procedures.

Although the stroke has affected their lives significantly, they have managed to
adapt to life over the years following the stroke. This factor was the only one to
agree that an active social life does not depend on being able to move without help
(statement 13: +3). They believed that is was important to maintain an active social
life and that it was possible with careful planning. However, despite it being hard to
admit, this factor were also honest in saying that sometimes it is easier not to
include the stroke survivor in plans because of their mobility restrictions (statement

18: +2).
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5.2.2.2. Consensus Statements

Eight consensus statements did not discriminate between factors for carers (Table

Twenty).

Table 20 Carer consensus statements

No. Statement F1 F2 F3

1 I limit their movements to reduce their risk of falls -1 -3 -3
Reducing time spent sitting or lying down is

15 impossible in stroke survivors with severe mobility -1 0 +1
disability

16 Il 6m unsure about how to 3 0 3
safely
They will not move independently without my

19 -2 -2 0
encouragement and support

20 Sometimes itds hard to m O 0 -1

27  Doing jobs around the house is not physical activity -2 -2 0
There is no point in them trying to move as they

28 -4 -3 4
cannot do as much as they used to

29 Fatigue limits how much they can move throughout 0 +1 0
the day

Overalll the carers did not l i mit t hle-B,r

-3) and either strongly disagreed that they were unsure about how to increase the

stroke survivorsb©o

have been trained or have worked out, through trial and error, how to move the

stroke survivors safely and have understood what their limits are in order to not

push them too far.

movement

family me

saf 6)]0y-3).ofhey wer e uncert.

The carers were uncertain whether reducing sedentary time in stroke survivors with

severe mobility disability was impossible (statement 15: -1, 0, +1). Even if it is

possible, they acknowledge that it would be very difficult as many barriers would

have to be overcome in order to achieve it. There was an extremely strong

disagreement across the carer participants that there is no point in the stroke

survivors trying to move as they cannot do as much as they used (statement 28: -4,

-3, -4). They all agreed that it was important for them to continue moving as much

as possible not only for physical functioning but also for recovery. Similar to the

stroke survivors, the carers also believed that doing jobs around the house is

physical activity (statement 27: -2, -2, 0)

There was a general ranking consensus that it is sometimes difficult to motivate

their family members to move (statement 20: O, 0, -1). Although it may be hard to
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support them to regularly move they either do not feel that motivation is much of a
problem for them or they donét feel that it
support of this, the carers acknowledged that the stroke survivors do move

independently without help and encouragement suggesting that lack of motivation is

not a significant barrier.

Similarly, they believed that fatigue was neither a problem nor a significant barrier
to increasing their movement (statement 29: 0, 1, 0). They believed that this could
be easily overcome by planning activities and breaks throughout the day to ensure

that fatigue is minimised.

5.2.2.3. Summary

Three factors emerged from the carersd6 dat a
of caring for a stroke survivor with severe mobility disabilities. Factor one included
carers of stroke survivors with a range of functional ambulation abilities. Their
overall view was that they needed to keep trying and not give up. They understood
how important exercise is after a stroke and out of the three factors also
appreciated the importance of not spending too long sitting or lying down without
regular breaks. They acknowledged that in order for them to improve and recover,
their family members relied on their constant help and support. In contrast factor
two represented carers who have struggled with the transition into a carer and find
it extremely difficult to support the stroke survivor. As the stroke survivors had very
severe mobility problems leaving them unable to ambulate, they felt that they did
not have a choice but to sit or lie-down for long periods. They did not feel that
exercise or reducing sedentary behaviour was that important for their family
members as their mobility problems inhibited them. These carers were resigned to
the fact that their family members were so severely disabled that they would not
recover anymore. Factor three highlighted a very different viewpoint from a single
carer. As a carer of a stroke survivor for over sixteen years, she described how with
time she and her husband have | earnt to acc
consequences. She also explained that over time she and her husband learnt how
to adapt not only their environment but also their routines to allow them to live as
normal a life as possible. She agreed that it had been difficult to support and help

her husband over the years, but it has become easier with time.

Overall carers were unsure whether reducing sedentary behaviour was possible in

stroke survivors with severe mobility disability, with statement number fifteen being
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ranked neutrally. No matterhows ever e the stroke survivorsoé

were, there was a strong agreement across the three factors that they should keep

trying to move despite them not being able to move as much as they used to.

5.2.3. Healthcare Professionals

Twenty participants consented and participated in the study. Characteristics of the
twenty participants are detailed in Table Twenty-One. Six participants were
recruited from a private neurophysiotherapy practice, three from a community
stroke team and eleven from an NHS site that provided both acute rehabilitation
and early supported discharge care to stroke survivors. Significantly more female
participants were recruited to the study; nineteen females and one male participant,
with an average age of 41.2 years of age (SD=12.15). A range of professions were
recruited to the study including; twelve physiotherapists, four occupational
therapists, one physiotherapy assistant, one therapy assistant, one senior therapy
assistant and one assistant practitioner. No members of the nursing team (e.g.
nurses, healthcare professionals) or doctors were recruited to the study. A range of
seniority and experience in stroke care was observed in the sample, with grades
ranging from a band two to a band seven, and length of experience in stroke care

ranging from four months to over thirty years.
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Table 21 Table of Characteristics i Healthcare Professionals
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5.2.3.1. Factors

In order to help decide how many factors should be retained in the factor solution,
the same processes that were used for
were followed (described in section 5.2.1.1). After an initial review of the eight
extracted factors, only factor solutions one and two had eigenvalues greater than
1.00 (Table Twenty-Two). Brown (1980) argues that using the Kaiser-Guttman
criteria to determine if a factor should be included can often lead to meaningful and
significant factors, with eigenvalues of less than 1.00, being excluded from the
interpretation. Therefore in order to assess the factor solutions for inclusion and
exclusion a holistic approach was taken with both objective measures and a
gualitative exploration of the factor arrays being used. Factors seven and eight did
not meet any of the objective criteria and were therefore discarded from the
analysis. A review of the factor arrays indicated that factors five and six were weak
with interpretations of the factors being very similar and limited numbers of
distinguishing statements per factor. It was therefore decided to exclude these
factors from the analysis. With the four-factor solution accounting for sixteen out of
the twenty participants with fifteen consensus statements, and it meeting the
majority of the objective criteria it was judged to be the most appropriate factor

solution for the healthcare professional data.

Table 22 Quantitative summary of a two to five factor solution for Healthcare

Professional data

the stroke

[¢)]

Two = w0
5 S | Eigenvalues | significantly | < Total number of o S

oS . o® participants c
o5 greater than loading €35 . o £
e 1.00 participants - accounted for in c o
7 ' > the solution (n=20) | @ &
per factor T Own
2 Yes (1.00) Yes Yes 12 (7, 5) 25
3 No (0.94) No No 13(1,5,7) 24
4 No (0.81) Yes Yes 16 (6, 4, 3, 3) 15
5 No (0.70) Yes Yes 17 (3,3,3,3,5) 10
6 No (0.59) Yes Yes 18(2,3,2,2,5,4) 10

The four-factor solutionaccount ed f or si xt esoms.FRowamr t i ci
participants were not associated with the four-factor solution, with their four

confounding Q-sorts significantly loading onto two factors. Interpretation and
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explanation of the four factor solution will be discussed in the next sections. Tables
Twenty-Three i Twenty-Five present the statements that were most agreed with

(+3 and +4) and disagreed with (-3 and -4) for each of the factors.

5.2.3.1.1. Factor1i We 6r e al | in this together

Factor one had an eigenvalue of 13.25 and explained 66% of the study variance.
Six participants were significantly associated to the factor. Participants were
comprised of a mix of professions and included four physiotherapists, one therapy
assistant and one occupational therapist. All participants were female except for
one physiotherapist who was the only male participant to take part in the study.

Experience working in stroke care ranged from 4 months up to 23 years.

Table23Heal t hcare Professional Factor 1: O6Webodr
strongly agree/disagree only)

Number Statement Rank

21 All health professionals should encourage the reduction of +4
sedentary behaviour in stroke survivors with severe mobility
problems.

33 Family, friend and carer involvement is important to help +4
reduce sedentary behaviour in stroke survivors

2 We inform stroke survivors and their family/carers about the  +3
importance of keeping moving and breaking up long periods
of sitting or lying down

25 Setting goals and recording progress is a good way of trying  +3
to reduce time spent sedentary time in stroke survivors with
severe mobility problems

30 Moving regularly helps to improve and maintain physical +3
functioning in people with severe mobility problems after
stroke

1 Only physiotherapists can make stroke survivors with severe -3
mobility problems move more

8 Stroke survivors with severe mobility disability cannot care -3
for themselves because of their physical problems

19 ltés not my job to reduce th-3
being sedentary

16 There is no point in stroke survivors with severe mobility -4
problems trying to move if the effort does not lead to any
health benefit

32 Stroke survivors who are unable to walk or stand without -4
help cannot be independent

OWedre all in this togetheré was the over al

professionals in factor one. They believed that everyone should be involved in the

reduction of sedentary behaviour, with all healthcare professionals actively

encouraging regular movement in order to break up sedentary time (statement 21.:
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+4). They strongly believed that it should be a team effort, evidenced by their view

that it isnét just physiotherapists that can mak
problems move more (statement 1: -3) and a strong disagreement with statement

19, that itdéds not their job to try -3nd reduce se:
Those loading onto this factor shared the view that care should be a continuous

process from the acute setting to the rehabilitation through to GP practices and

neuro-rehabilitation teams once they have been discharged, with everyone involved

responsible for rehabilitation and promoting regular movement.

AAbsol utely, because it ds oakne MDAT iaepnptrso a csho wittodh
not just down to the fact always | etting the p
t o e v e (Participant Hi2, physiotherapist)

Al think if theydve had quite a debilitating s
t hi nk i fgtogetGhera mavingyandrdoing as much as possible while

theydre an in patient that needs to carry on o
why we send discharge summary onto the GP so t
doing. And | think it s epgthemgoingwiththeo t he GP t o t
r e h a(Partidipant H13, Therapy assistant)

A6l tdéds not my job to reduce the time stroke su
yeah, |l wouldnét be a physio if | didn"teél thi
only physios can make stroke s ur vi vor s motivated to move mor
just not true. No itdéds more because family, c
works, nurses, healthcare professional, the patient are the ones to make them

move more because we ai d eionlyothesthatcare dondét, weor

d o (Particigant H8, Physiotherapist)

Despite the importance of healthcare professionals being involved in the stroke

survivorsé6 rehabilitation, they also strongly be
include the stroke survivor themselves and their family, friends and carers

(statement 33: +4). Once the stroke survivor has been discharged from hospital,

although they may receive some therapy in the community (from a community team

or privately), this will be limited and ultimately family members and/or friends will be

with the stroke survivors for the majority of ti
important therefore that they are involved from an early stage so that they can

continue the rehabilitation once they are at home. In order to get them involved, the

staff members felt that it was really important to inform the family and carers about

the importance of keeping moving and breaking up long periods of sitting and lying

down (statement 2: +3). Taking the time at the beginning to work with the family,

friends and carers and provide them with the knowledge to continue to care once

they are home is vital in the stroke survivorso6
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fBecause | think the
helpingthe pati ent to keep moving because i
thing, yeah. And | think theydre there
potentially more than any therapist going in, so | think the whole sort of
friends and family needs to be invol v e (artigipant H6, Physiotherapist)

famil y-pboariand ends and

P

0
2 ¢

Al think depending on ethnicity, some pec

members, so | think we need to get them to be more on-board with the rehab
side, so | do think it ds ddingupuctrthepneed t hat
to get them out of bed, and instead of just being in a chair in one room, if
theydédre able to bring them into family

€

ti

carers, whoeverb6s deal i ng -bnv & rffarticipantm, neeoc

H13, Therapy assistant)

Like the other three factors, the staff loading on factor one strongly believed that
there was still a point in stroke survivors trying to move even if it doesn't lead to any
health benefits (statement 16: -4). Moving regularly is important to help improve and
maintain physical functioning in stroke survivors with severe mobility problems
(statement 30: +3). It was also believed that moving regularly was more important
for rehabilitation purposes than for reducing the risks of having another stroke
(statement 18:+1).

ifiSo | strongly disagree with that because

Yes, you want people to move in as normal way as possible and the therapist
can educate with that but actually movement is good to prevent risk of é Al |

the health benefits of not moving outwei

so important that they continue to move in as little a way as possible but at
l east itds f o(Participaht HXpOcapatonal thetapist)

fAgain itbs, apowdr enokvéengi ng your muscl es

things moving, going, and so you can actually maintain, even if not improve it

(

can definitely maintain the ability youod\

worked hard to get there. If you go home and just sort of sat around
t henéYeah, s or(Particidant if6aRPhysiotherapist) 0

The use of tools to aid rehabilitation and encourage movement was favoured by the
staff, and included setting goals (statement 25: +3), practising exercises and
movement tasks (statement 5: +2) and breaking movement tasks and exercises
into smaller chunks (statement 11: +2). Goal setting and recording progress was
used by all of the healthcare professionals as it motivated the patients to engage
with the rehabilitation programme and see improvements. Being able to record and
review their progress further increased their motivation and ultimately their

confidence.
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AfBecause i f we donét make goals, thatds not

patient. Goals are really, | think goals are really important to give patients the
encouragement to work towards what they want to. In that we include talking
t o f a(Rartitipant B8, Physiotherapist)

Similarly with the other three factors, those loading on factor one agreed that
exercise is important following a stroke (statement 15:+2) and also believed that
having mobility problems should not stop stroke survivors form trying or completing
exercise (statement 26: +2). They acknowledged that fatigue was a barrier to
movement in these patients (statement 31: +1), however with a ranking of +1 it
indicates that it is not an impossible barrier to overcome and that other barriers may
be more of an issue for rehabilitation.

Al think that is a Iimiting factoréVYeah.
insult, fatigue does play a part and a lot of kind of times you can be, yeah, if

you try and beat it then you pay for it t
people at which point they need to stop and recognising that point because

often it dés mi ndPanidipant HenRhysiotmempisttbody . 0

NfnSee, fatigue does | imit how much they can

do something. So, like, they might not be able to do 30 minutes a day but they
could do 10 minutes in the morning, 10 minutes in the afternoon and, like,

d a

do

spread it out as they need toél suppose again

you then teach them how to pace themselves rather than doingitallinone . 0
(Participant H8, Physiotherapist)

Although these healthcare professionals acknowledged that reducing sedentary
behaviour was somewhat important in these stroke survivors (statement 27: +1),
they ranked it the lowest out of all of the factors indicating their belief that
rehabilitation and exercise is more important in stroke survivors who have severe
mobility problems. This is supported by their view that they agree that reducing

sedentary behaviour should be included in guidelines (statement 13: +1), but again

it is not the most important aspect of a stroke

This group of healthcare professionals were passionate in their view that just
because stroke survivors may have severe mobility impairments this does not mean
that they cannot care for themselves (statement 8: -3). Similarly they strongly
disagreed that these stroke survivors cannot be independent as a result of their
mobility problems. There are differing aspects of care and levels of independence,
so although they may not be able to ambulate independently they can still be

responsible for other aspects (e.g. self-care).
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il think people can be able to care
right support mechani sms. It hi mRt |
mean to say youbre going to go and

stroke survivors do go home to live alone and survive, okay with care
packages but thatodos what people, an
y e a [Participant H6, Physiotherapist)

AfiThereds different degrees of indep
can't stand, but therebs nothing to
drink, or toilet themselves with a bottle, or answer the phone or change the

TV dependingon t he cognitive abilitieséldu
they may not be as independent as they were, but as long as they can do
somet hing for themselves, they need
(Participant H13, Therapy assistant)

Risk avoidance does not stop healthcare professionals from encouraging
movement (statement 7: -2) and the healthcare professionals loading on factor one
also stated that they were not afraid to encourage movement in stroke survivors
with severe mobility impairments (statement 10: -2). Healthcare professionals
assess the risks as part of their jobs; they have been trained to deal with potential
safety issues.

ARi sk management, I dondét really ag
cons of risk, ther egotaaaroiddut threemajorttyioin g s
what we do i s, t hereds an el ement o]
pl ace otherwise theredd DbRarticipanti8p i nt
Physiotherapist)

fiYeah, | mean that 6s n o twhatweadd. Wevannét i
be afraid to move patients because
webre treating patients i f we think
we 61 | kind of clinical reason t hotlike
kind of being afraid, wedre in the

(ParticipantH12, Physiotherapist)

In contrast to the other three factors, participants loading on factor one did not feel
that long term therapy input was essential for stroke survivors with severe mobility
problems (statement 14:0). They may need some input but maybe not intensive.
Maybe the involvement of family, friends and carers (statement 33:+4) can allow
the therapists to start the rehabilitation process but then the responsibility should

then transfer to the stroke survivor and their support.

il think that Ilinks very much to th
because | think from my experience of stroke, quite long-standing, | think
people think that therapyisthe answer to everything
that we can be | i ke the guidelines
everybody. And | often kind of think that my time is best spent with those new
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stroke patients because wenilessavalabllity mi ti ng f act o
for us, yeah. So wedre a | imited resource so W
efficiently as we can. Atopdshop,yomtansee say wedre no
us, we can set goal s, can work on things, once
booked out and then when things change down the line, good or bad, can get

back in touch with us. YeahéSo thatdés why | th
therapy is the answer to everything and | donbd
facilitate thingtobueéev a@utiripaatyi6,0do it al l
Physiotherapist)

AYeah, I think again depending on how far they
take on more i f family are abl e, so it doesnot

input, it can be family therapy input, as long as they know what they should
b e d o(Partigipadt H13, Therapy assistant)

Despite agreeing more with the correct definitiol
waking behaviour while sitting or |ying down t ha"
(statement 20:0),c ompared to the other definition; O0someo
not meet the physical a c t2), the posjtionmgiaftdee | i nes 6 (st at e
statement at zero may suggest that the participants felt more strongly about some

of the other statements and may have been unconcerned with the definition,

especially as they were not aware that their knowledge of sedentary behaviour

definitions was being tested. Similarly, they were unsure whether the health effects

of moving regularly were different to not exercising (statement 3: 0) and slightly

disagreed that movement was different to exercise (statement 29: -1). The

comments below may add to the argument that the concept of sedentary behaviour

is not well known and understood.

fi'm not sure what sort of the definition of sedentary is, really, | know what it

is, but |I'm not sureéSomebody who stays still,
chair for long periods of time, stays in bed for long periods of time, doesn't get

up and move, or move around as much as they're able to, so they may not be

able to walk or stand up because of their physical disability. So | could be

sedentary if | decided t o (Partmigpantélhmy t he sofa al l
Physiotherapist)

ifSomeone who i s s edenhbegphyyical adtiityegyidethes. not meet t
| 6m just not t oo (PatidpantHBbPbysivtheradist one. 0

5.2.3.1.2. Factor 21 Therapy gets people moving

Factor two had an eigenvalue of 1.00 and explained 5% of the study variance. Four
participants were significantly associated to the factor. All of participants were
female and were comprised of three occupational therapists and one assistant

practitioner. Experience working in stroke care ranged from 8 months up to 5 years.
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Table24Heal t hcare Professional Factor 2 6Ther

strongly agree/disagree only)

Number Statement Rank
5 Practising exercises and movement tasks is vital to +4
improving mobility and increasing movement in stroke
survivors who cannot walk or stand without help

31 Fatigue limits how much stroke survivors can move +4
throughout the day
13 It is important for National Clinical Stroke Guidelines to +3

recommend that sedentary behaviour should be minimised
after stroke

25 Setting goals and recording progress is a good way of trying +3
to reduce time spent sedentary time in stroke survivors with
severe mobility problems

27 It is important to break-up long periods of sitting or lying +3

9 Stroke survivors with severe mobility problems have no -3
choice but to sit or lie-down for long periods

16 There is no point in stroke survivors with severe mobility -3

problems trying to move if the effort does not lead to any
health benefit

24 Reducing sedentary time is impossible in stroke survivors -3
with severe mobility problems

1 Only physiotherapists can make stroke survivors with -4
severe mobility problems move more

19 ltés not my job to reduce t1-4

being sedentary

Healthcare professionals loading on this factor had a strong focus on getting the
stroke survivors moving, especially movement with a functional emphasis. This is
unsurprising as the majority of the participants who were associated with this factor
were occupational therapists. They strongly believed that sedentary behaviour
should be reduced and understood the importance of it (statement 27:+3). In
contrast to the other factors, they did not feel that exercise was that important
(statement 15: 0), which again supports their view that functional movement should

be the focus of the rehabilitation.

Al &m going to say thatds more i mportant,
think itds more just the gener al movi ng e
just because my definitonofe x er ci se is a bit too hardcoc

(Participant H15, Occupational therapist)

Their views about movement were supported by their belief that reducing sedentary
behaviour in stroke survivors with severe mobility disability is not impossible
(statement 24: 3) and that there is still a point in trying to move even if it doesn't

lead to a health benefit (statement 16: -3). Out of all of the factors, the staff
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associated with factor two disagreed the most that these stroke survivors have no
choice but to sit and lie-down for long periods (statement 9: -3). They believed that
everyone has a choice and it should be for the healthcare professionals to work
with the stroke survivor to figure out what can be done and how best to approach it
in order to enable the stroke survivors to be as independent as they can be
(statement 32: -2). Their overall view was that priority should be to reduce
sedentary behaviour not just to increase exercise. Smaller movements that have
more of a functional purpose are more important for the rehabilitation of these

stroke survivors.

Al suppose itods different from exerci

e X e r c(Pastieipanit H7, Occupational therapist)

i Um, | think that exercise is mor e,

exercise as something that they have

exercises because we have cognitive exercises as well with workbooks and
so on. Whereas movement, a patient would consider perhaps that they need
to move their arm to reach for the

movement , al | mo v e me n t(ParticgpanaH1f, or m o f
Occupational therapist)

The group of health care professionals who loaded on factor two strongly believed
that it was important for national clinical guidelines to recommend that sedentary
behaviour should be minimised after stroke (statement 13: +3). Guidelines provide
a platform for healthcare professionals to tailor and guide their practices, therefore
in order to get the reduction of sedentary behaviour into everyday practice, it is
important for it to be outlined in guidance. Interestingly, participant H19 suggested
that another incentive to follow guidelines is to ensure that what is outlined is being
followed given the open access of the guidelines. Guidelines are freely available to
everyone including family and friends, therefore if it is not being followed, family and
friends may question the rehabilitation that their family or friend is receiving.

PN

fBecause | think the more that itods
will be followed and the more people seem to take notice of it and think
actually we need to be looking at this and we need to be doing what the

stroke guidelines, because anybody can go on and look at stroke guidelines

and | think even patientés carers and

S e.

or

t o

cup
exerciseéBut from a professional viewpoint
exerci

a

do,

and

sort

webve recent | yt hhaatdd ss cbneeebnodoyn t he str oke

know we should be getting this, thi
people should be aware of what, you know, what we should be aiming for and
be abl e t (PartcipamtiH&9y Assistant Practitioner)
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In order to increase movement, these staff members agreed that tools were

i mportant to help them to achieve it. They
and felt that practising exercise and movement tasks was vital to improving and

increasing movement (statement 5: +4). Similarly, goal setting was an important

part of their rehabilitation programmes with the stroke survivors (statement 25: +3).

Together these tools were very therapy focused and helped with the ultimate aim of
increasinglevel s of movement. Although they thoug
breaking tasks and exercises into smaller 0

movement (statement 11: +2), practice and goal setting was more important.

Al found that twoTkusts, $odhisene and anbtleedone, and

the Stroke Team in both of them, and | 6v
more goals on a regular basis and a lot more thorough goals and we engage

the patients in setting them goals, | feel that that actually gets them in a place

where they want to be moving a lot more, they want to be active. They know

what benefits their t(Padicipam 7, Gceupationsh at do e
therapist)

Al think as OTs we 6r e (Participantedl5| Ocsupatiogad a | or
therapist)

Out of all of the factors, these staff members acknowledged how much of a barrier
fatigue is for stroke survivors during rehabilitation in trying to get them to increase
their movement (statement 31: +4). They also acknowledged that loss of
confidence following a stroke affects a stroke survivors level of movement and can
obstruct their rehabilitation (statement 12:+2). It is important to acknowledge the

barriers that can affect movement in order to plan and overcome them.

fi J u scausebon a daily basis we see that all the time with our patients,

sometimes we have to cancel half of their scheduled therapy sessions with

them just because they are that fatigued. And on instances where we see

them one day, you tire them out that much that they are unable to participate

the next day. Or that they remember how
want t o e (Pgriacipant HF,@ccopational therapist)

All of the therapists loaded on this factor strongly disagreed that only
physiotherapists can make stroke survivors with severe mobility problems move
more (statement 1: -4) and felt that it was a big part of their job as occupational
therapists and assistant practitioners (statement 19: -4). Physiotherapists should
assess the stroke survivors movement early on and then advise and provide
guidance to the other therapists and healthcare professionals in order for them to

continue the rehabilitation.
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fBecause |1 6m an OT and | do th
ro

t as wel |,
help peoplewi t h severe mobility p I

a
bl ems move

physios. We work collaboratively, especial
mul tidisciplinary effort (PasticippetHh, to wor Kk

Occupational therapist)

s o
mor e
Iy i
co

b

Al wosadyWnd®Only physios can make stroke survivo
[

t 6s, I would say they take a |l ead on it
how to move people so we can do it as wel
(Participant H15, Occupational therapist)

Unl i ke the other three factors, t hose | oadi

health professionals should encourage the reduction of sedentary behaviour in

ng

but t
I

An

on

stroke survivors with severe mobility problemsd |

suggests that although everyone should be involved, they take more responsibility

as they believe it is part of their role and do not just rely on everyone else to do it.

ifiBecause itdéds not just for | ike the physioth
multidiscipinary team t hat everybodyb6s responsi bl e
patients get up and move and not just when

session. And like encouraging not only moving but independence as much as
possi bl e(Partipandil9l Asgistant practitioner)

Interestingly, those loading on factor two also did not believe that family, friend and
carer involvement was as important as the other three factors and indicated that
therapy and stroke survivor involvement was more important in the rehabilitation of

the stroke survivors (statement 33: +1).

In regards to the definition of sedentary behaviour, those loading on this factor did
believe the correct definition was slightly more appropriate (statement 20: +1) than
the definition stating sedentary behaviour was a lack of physical activity (statement
28: 0) to express their opinion. However, the placement of the statements suggests
that they are still uncertain about the true definition of sedentary behaviour. This is
supported by their view that movement is different to exercise (statement 29: +1)
but their uncertainty whether the health effects are different for not moving regularly

and not exercising.

AActually | have to sayé | have to be honest,
0
I

definitdi n is for sedentaryéWestybalgtou hear
used by aypeople but | would think ités
somebody spends sedentary because | think everybody in the world spends a

certain amount of time in a sedentary state. | would think time is a key factor
there.Butldond6t know what t (RPaticipantiE/f Qcaupatonal s . 0
therapist)

196

er
f C
t he

of t

nke



5.2.3.1.3. Factor 31 Focused on the barriers

Factor three had an eigenvalue of 0.95 and explained 5% of the study variance.
Three participants were significantly associated with the factor, all were female.

These participants were physiotherapists working at a private neurophysiotherapy

practice and had experience of working in stroke care for eight years or longer. As

these physiotherapists worked privately, they were the therapists who had contact

with stroke survivors in the long-term and had experience of providing rehabilitation

to these patients, years following their strokes.

Table25Heal t hcare Professional Factor 3: Focus
strongly agree/disagree only)
Number Statement Rank
17 It is difficult to encourage stroke survivors to move more +4
when family, friends and carers inhibit regular movement
33 Family, friend and carer involvement is important to help +4
reduce sedentary behaviour in stroke survivors
12 Loss of confidence in stroke survivors with severe mobility +3
problems makes it difficult to get them to move on a regular
basis
21 All health professionals should encourage the reduction of ~ +3
sedentary behaviour in stroke survivors with severe mobility
problems.
34 It is hard to motivate stroke survivors who cannot stand or +3
walk without help to move more
10 | am afraid to encourage movement in stroke survivors with -3
severe mobility problems for safety reasons
14 Stroke survivors with severe mobility problems do not need -3
long term therapy input to reduce their sedentary behaviour
16 There is no point in stroke survivors with severe mobility -3
problems trying to move if the effort does not lead to any
health benefit
1 Only physiotherapists can make stroke survivors with -4
severe mobility problems move more
19 ltés not my job to reduce t -4
being sedentary
Family, friends and carersé involvieanent i n
was deemed extremely important by these physiotherapists. As these are the
people that spend the majority of time with the stroke survivor, they can continue
the work that the therapists are able to do in the limited time that they spend with
the patient (statement 33: +4). Despite the importance of them being involved, the
physiotherapists acknowledged the difficulty of involving them and how they can
often be a hindrance to their family member
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Participants suggested family members can be too loving and over protective of
their relative and as a result inhibit their movement. Appropriate training of the
carers is therefore needed to ensure that they can provide helpful care and support

rather than being a hindrance to their recovery.

AYeah. So just because theyodére the
majority of the time, so if they can get involved in motivating the stroke
survivor to move then | think theyo

(Participant H3, Physiotherapist)

iYeah. Quite often. I think itbds be
member has had a stroke and they ju
difference between being encouraging and seeing it as part of their rehab, to

people that

re a strong

cause they
to

st want

wanting to protect them because theybve gone t
thing. I think their emotions are mixed and

of how t o (RaticipantHE Bhydiotherapist)

Factor three had a strong focus on the barriers and negative aspects of the
rehabilitation process. The loss of confidence that occurs as a result of the stroke
often makes it difficult to get them to move on a regular basis (statement 12: +3).
Similarly they agreed that it was often very difficult to motivate the stroke survivors
to engage with rehabilitation and getting them to move more (statement 34: +3).
Often the lack of confidence adds to the problems of motivation, making it really

difficult to increase their movement.

ASo i f pveryfpghtenedaandeanxious about moving that can be a real

i mpedance t o (Parteipant Hp, Physiotherapist)d

fi | think because stroke is such, ca

a devastating effect o nprogessdoprecevery, foilda

l ot of my clients if they candt see
point?...So thatds the kind of feed

them to do it because they jusitng hiithko fiwel
That 6s t he i mPpartieimst Hlg Physiothegapidt). 0

Fatigue was also deemed a significant barrier that these physiotherapists witnessed
in these stroke survivors (statement 31:+2). The focus on fatigue as a barrier and
the additional problems identified by these physiotherapists highlights the complex
needs that these stroke survivors have and the barriers they face, not only

immediately after the stroke but also in the long-term following their stroke.

I think the maidondteamonwepaoplund i s
hich i s on t(Raticipant Hla Phgsiotheeapist). 0

s
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iFatigue can | imit how much stroke su
have a massive i mpact, as oRanicippnel2p | e 0
Physiotherapist)

fdThe fear of having another stroke s
move.O6 You see | havenodt asked anybod
i magine if it was me | {fParicpntHl, woul d
Physiotherapist)

As these stroke survivors with severe mobility problems have a multitude of

problems and barriers highlights a need for longer term therapy. This group of

physiotherapists, along with factor four, believe that long term therapy is essential

A

forrecover y and to reduce patients6 s3gAsaht ary b

of the participants in this factor are private physiotherapists, there is an argument

that these are the only therapists that see these stroke patients in the longer term

and are therefore more familiar with the range of experiences and complex
problems this group of stroke survivors present with. Another argument is that
private physiotherapists, this is what they target and what their work specialise
and therefore they need to promote longer term therapy input.

as

s in

AAnd again | think thatdés commonly the ¢t
di scharged from hospital and then they jt
do t hen, thereds nothing to dehadd&nd | t hi
stroke who6és motivated and is cognitivel.\
supportive family or is financially better off and is able to get services to try
and help you to be mobil e, t hen great, bt
real | y(Patieipard H3) Physiotherapist)

The physiotherapists who associated with factor three strongly believed that it

should be a team effort to increase stroke

mentioned family, friends and carers are vital in improving level of movement

(statement 33: +4). Although they believe that it is their job to get them moving
(statement 19: -4), they also strongly believed that all healthcare professionals
should be involved (statement 21: +3) as it is not just physiotherapists that can

increase a stroke survivfdroés moveme

Al't is my job, yeah. I think 108v
aware, and the families aware, that they need to get up and move more

nt (stat

e got

because they get more musculoskeletal problems, they get more tightness,
they get more cardiovascular unfit, so yeah. We do always encourage them to

d o mo(Pagticigant H1, Physiotherapist)

ifYeah. So | suppose it |links in
family. So | think physiosdefi ni t el y have a rol e,
wedre clinicians and specialists

wi t h

a

why

webve g

and
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whoove

had

a

stroke

but

t hi

n k

our hands. So | think we need other people to be able to do it, to help with
s t (Participaht Y13, Bhyssotherapist)e . 0

that .

So |

Although the physiotherapists recognised that there were tools available to help to

improve and increase movement in these stroke survivors, the placement of the

statements at +1 indicates that they are not a priority. Instead it is extremely

important to address the barriers and problems first before any tools are used to

ensure that the stroke survivors are ready to engage in their rehabilitation and aim

to produce longer-lasting results (statements 2, 5, 11, 25: +1). This also links with

their view that stroke survivors with severe mobility problems require longer-term

therapy input. The process for increasing movement is a complex and slow process

whereby barriers should be addressed and overcome prior to incorporating

strategies to try and improve their movement. As this process can take a while,

therapy input may also be required for an extended period of time to ensure that the

full process is completed.

Al thin

k thatodés

of trying to reduc e
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sedentary.
n e ¢ e s(Paaticipamt i1, Bhgsethanapist). o

Those loading on factor three had an understanding that sedentary behaviour was

more than not exercising (statement 20: +1), with them disagreeing that someone is

sedentary if they do not meet the physical activity guidelines (statement 28: -2).

Participant H1 highlighted the misunderstandings and confusion around sedentary

behaviour with her belief that someone is sedentary if they do not have any social

interaction. Despite their limited knowledge of sedentary behaviour, out of all of the

factors, those loading on factor three did not think that movement and exercise

were different (statement 29: -1) nor did they believe that the health effects of not

moving regularly are different to the health effects of not exercising (statement 3: -

1).
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néThat s a matter of definitions of the t
dondt meet the guidelines ¢arttipanttHg,y 6r e st i
Physiotherapist)

With regards to exercise and movement, factor three believed that exercising
regularly (statement 15: +2) was just as important as trying to break-up extended
periods of sitting and lying down (statement 27: +2). There were also under the
belief that recommendations to reduce sedentary behaviour do not need to be
included in guidelines as clinical practice would continue without guidance
(statement 13: -1).

Ailtds not something | 6ve really kind of,
treating Aoh | need 4gtor a bhe nku(Ratiepaitn ¢ 10 .s0 ¢
H2, Physiotherapist)

Out of all the factors, the physiotherapists in factor three were unsure whether
reducing sedentary behaviour in stroke survivors with severe mobility disability is
impossible (statement 24: 0). Stroke survivors with severe mobility disabilities have
complex needs and barriers that last for a long time following their stroke that make

increasing movement very difficult.

5.2.3.1.4. Factor 41 Keep moving no excuses

Factor four had an eigenvalue of 0.81 and explained 4% of the study variance.
Three participants were significantly associated to the factor, all of which were
female. Two of the participants were physiotherapists and one was a physiotherapy

assistant. Experience working in stroke care ranged from 1 year up to 17 years.
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Table26 Heal t hcare Professional Factor 4: 6Keep movi
strongly agree/disagree only)
Number Statement Rank
26 Having severe problems with mobility should not stop stroke +4
survivors from exercising
30 Moving regularly helps to improve and maintain physical +4
functioning in people with severe mobility problems after
stroke
15 Exercise is important for people with severe mobility +3
problems after stroke
27 It is important to break-up long periods of sitting or lying +3
33 Family, friend and carer involvement is important to help +3
reduce sedentary behaviour in stroke survivors
1 Only physiotherapists can make stroke survivors with -3
severe mobility problems move more
14 Stroke survivors with severe mobility problems do not need -3
long term therapy input to reduce their sedentary behaviour
32 Stroke survivors who are unable to walk or stand without -3
help cannot be independent
16 There is no point in stroke survivors with severe mobility -4
problems trying to move if the effort does not lead to any
health benefit
24 Reducing sedentary time is impossible in stroke survivors -4
with severe mobility problems
Those loading on factor four strongly believed that exercise was important for
people with severe mobility problems after a stroke (statement 15: +3), rating it the
highest out of the all four factors. Equally they believed that breaking up long
periods of sitting or lying down was important (statement 27: +3). Although they
understood the importance of moving regularly to improve and maintain physical
functioning (statement 30: +4), they were also of the strong belief that there is a
point to moving even if it does not lead to any health benefit (statement 16: -4).
They believe that there are other benefits to moving, therefore any movement is
worth doing even if they are limited by their mobility, they can do something.
ifiBecause | thinkdbg geaiengisonbeadahe new skill s,
to be able to I earn to move more or achieve th
achieve by practicing the exercising, also it sort of helps their cardiovascular
fitness and s ens e(Patitipamt 4, Physotharapist)a n d . . 0
A Wel | because obviously measuring what Kkind of
with severe mobility problems is going to get
candét just say dondét move if youbre not going
by yourself or like just any muscle contraction helps with blood circulation,
everything like, so it might not be a long lasting health benefit or anything
thatdéds noticeabl e but y(ParticipantHh6et t er movi ng t ha

Physiotherapist)
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Everyoneshould exerci se as it is important for he
stopped by a personébés mobility as everyone
(statement 26: +4). Similarly they do not believe that reducing sedentary time is

impossible in stroke survivors with severe mobility problems (statement 24: -4).

Although it may difficult, there will be something that these stroke survivors can do

and with the right help and support it can be achieved.

il think itds probably alsaedenasytipeolssi bl e t ¢
suppose it depends on the person, but |1 i
that can be done i f dPapopansHdnPaysiotherady! i ng t c
assistant)
iYeah. I think pretty much most e@eopl e ar
comatose, you should be using what youdve
exercise, everythingb6s going to go very ¢
then youdre going to get more complicatic
(Participant H9, Physiotherapy assistant)

As demonstrated by the previous statements, these healthcare professionals

believed the importance of keeping moving and exercising and that there are no

excuses that should stop rehabilitation. This is supported by their view that no

barrier is too big not to be overcome. From their experience, fear of having another

stroke was not an issue in these stroke survivors (statement 4: -2). They also

disagreed that until stroke survivors come to terms with their mobility problems

following their stroke, it is impossible to increase their movement (statement 6: -2).

They believed that their movement levels can be increased even if just a small

amount. It may be very difficult but it is possible and worth the effort of trying. Again,

fatigue was not deemed to be much of a barrier by this factor (statement 31: -1).

Loss of confidence was deemed the most likely barrier in these stroke survivors by

this factor, but with a rating of zero it was again not viewed as being much of an

issue (statement 21: 0).
AUm, 1 &m not sure it stops them from tryi
is often a fear that theydre going to ha\
(Participant H4, Physiotherapist)
AFatigue | imits how much stroke ¥esrvivor ¢
ités a problem after stroke. I feel that
excuseéBut that o6s, itodos stillé But the ac
al ways the actual fatigue, ités more thei
(Participant H16, Physiotherapist)
iYeah, Il think youdbéd work in a way to sor

manage, to build up their confidence, so although | agree with it in some
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points but maybe not a@artxipantétihgl vy as
Physiotherapist)

Healthcare professionals loading on factor four acknowledged that a vital part of
rehabilitation of these patients is the involvement of family, friends and carers in the
process (statement 33: +3). They believed that their help is key to help keep the
stroke survivors active. This statement was ranked higher than statement 21,
indicating that although they believe that it is important for all healthcare
professionals to encourage the reduction of sedentary behaviour (statement 21:
+2), they feel that family and friends should be more involved and responsible to
help reduce sedentary behaviour. This could be explained by their view that
although they can provide initial support and guidance, family and friends spend the
majority of their time with them and can therefore continue rehabilitation when the
therapists are not present. Interestingly, they did not believe that informing stroke
survivors and their families about the importance of keeping moving and breaking
up long periods of sitting or lying down was as important as the other three factors
(statement 2: +1). Although they value and need the help of family and friends, they

do not believe that information provision is high up on their priorities.

AThe family invol vement Ilthibkhhatiskeryi s
i mportant . I think it really has a
supportive spouse, carer, somebody
involve the family and friends so they
andtheycan encourage and he(Pasticipahteldn t o

Physiotherapist)

Compared to the participants loading onto the other three factors, the participants
who loaded onto factor four did not disagree as strongly that it is not their job to
reduce the time stroke survivors spend being sedentary (statement 19: -1). They do
however still disagree with the statement believing that it is part of their job. They
also strongly disagreed that only physiotherapists are able to make stroke survivors
with severe mobility problems move more (statement 1: -3). The sorting of the
statements could potentially be explained by their view that it isn't just their job to
reduce sedentary behaviour. This also matches their belief that family, friend and
carerinvolvement i s extremely i mportant when

movement (statement 33: +3).

AHa! |1 tdéds not my job to reduce the
mo v gPanicipant H16, Physiotherapist)
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AEverybodyéSo yes, i t 6 shibabutralsoyyourcgngath en f ar
the amazing families that iif they didnot
are because they just, they facilitate them getting up and moving around and

everything. And it annoys me whenngpeopl e
physioo and ités |ike itédés not j-ust about
bet ween, so the attitude that it is just

(Participant H16, Physiotherapist)

Those loading on factor four believed it important for recommendations for reducing
sedentary behaviour to be included in the National Clinical Guideline for Stroke
(statement 12: +2). They also agreed that stroke survivors with severe mobility
problems would benefit from long term therapy input but it might not need to be
intensive (statement 14: -3). They also believed that family and carers could be

involved more in taking responsibility for continued rehabilitation.

AUm, you would hope that the therapist wi
anything really important needs to be in the guidelines, so keeping people

active is really quite a key thing in everybody, stroke or not, so it should be

t h e (Participant H9, Physiotherapy assistant)

i Wel | I dondét think that you hdvaphwiot hi s t i
and then it drops off and it stops, | think certainly people that have got quite

severe problems often benefit from not necessarily intensive long-term input

but having that ability to have some physiotherapy at different, you know, at

intervals i s what | 6 (ParticipantiHd,dhysiotherapasty . 0

From how the participants in factor four sorted the statements, it could be
interpreted that they did not have an understanding of what sedentary behaviour
was with both definitions being disagreed with (statement 20, 28: -2). However, the
informal discussions with the participants exposed their knowledge of sedentary
behaviour and the correct definition. This disparity between their Q-sorts and their
verbalised thoughts suggests that they do have a basic understanding of what

sedentary behaviour is but a formal definition is perhaps not clear to them.

AHow do you define sedentary, good quest:
get up and move about regularly or stand regularly. Butyeah,t hat 6 s an
i nteresting oPadicipar ld4t Physistheéapist)i t ? 0

AiTo me sedentary would be more if youdre
So you could be sitting down but you coul
(Participant H9, Physiotherapy assistant)
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5.2.3.2. Consensus Statements

Fifteen consensus statements did not discriminate between factors for healthcare

professionals (Table Twenty-Seven).

Table27Heal t hcare professional sd consensus

No. Statement F1 F2 F3 F4
Only physiotherapists can make stroke survivors with

1 o -3 -4 -4 -3
severe mobility problems move more

3 The health effects of not moving regularly are 0 0 -1 0
different from the health effects of not exercising

4 The fear of having another stroke stops stroke 1 1 0 =2

survivors from trying to move regularly
Until stroke survivors come to terms with their
6 mobility problems following their stroke, it is 101 1 -2
impossible to increase their level of movement
Risk avoidance stops healthcare professionals from
7 encouraging movement in stroke survivors with 2 -1 -1 0
severe mobility problems
| am afraid to encourage movement in stroke

10  survivors with severe mobility problems for safety 2 -2 -3 -1
reasons
Breaking movement tasks and exercises into smaller

11  chunks would make trying to move more in stroke +2 +2 +1 +1

survivors with severe mobility problems easier
There is no point in stroke survivors with severe
16  mobility problems trying to move if the effort doesnot -4 -3 -3 -4
lead to any health benefit
Moving regularly is important to reduce the risks of
having another stroke
All health professionals should encourage the
21 reduction of sedentary behaviour in stroke survivors +4 +2 +3 +2
with severe mobility problems
22  You cannot be healthy if you are inactive -1 0 0 O
Setting goals and recording progress is a good way
25 of trying to reduce time spent sedentary time in stroke +3 +3 +1 +1
survivors with severe mobility problems
Someone is sedentary if they do not meet the
physical activity guidelines
Moving regularly helps to improve and maintain
30 physical functioning in people with severe mobility +3 +2 +2 +4
problems after stroke
Stroke survivors who are unable to walk or stand

32 without help cannot be independent 4 -2 -2 3

18 +1 0 0 +1

28

The healthcare professionals strongly believed that moving regularly is important to
help to improve and maintain physical functioning in people with severe mobility
problems after stroke (statement 30: 3, 2, 2, 4). However there was as a strong
disagreement amongst them with the statement that there was no point in stroke
survivors with severe mobility problems trying to move if it leads to no health benefit
(statement 16: -4, -3, -3, -4). They argued that movement has many benefits, so
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even if they were unable to make any further improvements, the mental benefits
alone would make trying to move worth it. Movement is also extremely important for
these stroke survivors to change position and reduce the risks of pressure sores
and other positioning health problems. Similarly there was a strong belief that these
stroke survivors can still be independent despite having severe mobility problems
(statement 32: -4, -2, -2, -3). Although they may not be able to independently walk
and stand there are many other aspects of their daily lives whereby they can be

independent.

There was a strong consensus view that it i
to make stroke survivors move more (statement 1: -3, -4, -4, -3) and that all

healthcare professionals should encourage movement in these patients (statement

21: 4, 2, 3, 2). Although physiotherapists can conduct initial assessments with the

stroke survivors to assess the mobility levels, it should be for all healthcare

professionals to use their advice and continue the work of the physiotherapists by

trying to get the stroke survivors moving more.

A few of the consensus statements highlighted the uncertainty around the

definitions and concepts of sedentary behaviour and physical activity. Statement

t hr ee, &Fe¢fteads ofmet mbving regularly are different from the health

effects of not exer ¢l ®,iwasgnainly(sertechas rentralbyt 3 : 0,
the healthcare professionals indicating a lack of knowledge of the health

implications of sedentary behaviour. Similarly, there was a similar neutral

placement of statement 22 indicating some consensus regarding whether an

individual can be healthy if they are inactive (statement 22: -1, 0, 0, 0).

Despite the healthcare professionals expressing an uncertainty about the definition

of sedentary behaviour during the Q-sorts, a neutral to moderate disagreement with
statement 28, 6Someone is sedentary if they
gui del i nesd, i ndicates that onlytoyhelacked awar e

physical activity.

These healthcare professionals did not feel afraid to encourage movement in stroke
survivors with mobility problems and expressed that is was part of their jobs to
assess risks and ensure movement is done as safely as possible (statement 10: -2,
-2, -3, -1). However, statement seven was ranked neutral to moderately disagree

suggesting that although they feel confident to move patients, their perception may
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be that other healthcare professionals may be afraid to encourage movement for

example some nursing staff and healthcare assistants (statement 7: -2, -1, -1, 0).

5.2.3.3. Summary

One of the main findings from the healthcare pr o

lack of understanding and knowledge around sedentary behaviour. The sorting of
the statements relating to sedentary behaviour were often sorted neutrally either
indicating an uncertainty around the topic or that the definitions were not perceived
to be as important as other statements in the Q-set. Although the sorting of the
statements highlighted the general lack of knowledge, the informal discussions with
the staff members indicated that some of them did understand what it was and what
was meant by it, but were not confident with definitions and terminology of this
concept. Overall the healthcare professionals agreed that reducing sedentary
behaviour in stroke survivors with severe mobility disability is possible despite the
many barriers that exist for these patients.

Participants loading on factors three and four strongly believed that stroke survivors
with severe mobility disability require long term therapy input, with those loading on
factor two agreeing slightly less and participants loading on factor one having a
neutral opinion. This diversity of viewpoints feeds into a bigger argument on
recovery trajectories and how long after stroke patients should receive therapy
input. Evidence suggests that a plateau in recovery is observed after three months
post stroke indicating that intensive therapy input should occur within these three
months in order to achieve the best possible recovery (Lee et al., 2015). Healthcare
professionals loading on factor three were a group of neurophysiotherapists who
worked in a private practice and had caseloads of patients that were several years
post stroke. They strongly believed that these stroke survivors require long-term
therapy in order to firstly address the plethora of barriers before trying to increase
their movement. From their experience they believe that stroke survivors still have
the potential for significant i mprovement after
finding supports the opposing view of the recovery trajectory following stroke, that
recognises that recovery can occur longer term past the typical recovery plateau of
three months (Page et al., 2004).

Although those loading on the other three factors also agreed that long-term
therapy input would be helpful they also strongly believed that family, friends and

carers should take on a significant role in continuing therapeutic activity with stroke
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survivors in the future. As the majority of the other participants loading onto factors
one, two and four were NHS based healthcare professionals they often suggested
that although long term therapy would be good, restrictions on resource limits how
much therapy a patient can receive after a stroke (i.e. commissioning of early
supported discharge (ESD) to time limited period usually not exceeding eight

weeks), therefore supporting the involvement of family and friends.

There was an obvious distinction between occupational therapists and
physiotherapists, evidenced by the observed difference between factor two (n=4
occupational therapists) and factor four (n= 2 physiotherapists and 1 physiotherapy
assistant). Occupational therapists believed that functional movement was most
important to the stroke survivors in order for them to gain independence and live as
normal life as possible. In contrast, the physiotherapists generally believed that
exercise was extremely important after a stroke to help to improve and maintain
physical functioning in the stroke survivor. This finding reflects differences in the
philosophy underpinning the professional training of these groups as well as the
practice focus of their daily practice in most cases.

Heal t hcare professionals often discussed ho
influenced how motivated they were and how easy or difficult it made rehabilitation.

They suggested the initial challenge is to assess whether the stroke survivor has a
6determinedd or O0defeatedd attitude to then
rehabilitation and therapy. Generally they did not believe that motivation was a

significant barrier (except participants loading on factor three), with different
strategies being used depending on the stro

their stroke, their coping stylesandi n d i v iadhptadidn sodong-term disability.

The informal discussion with the healthcare professionals also highlighted some

other issues that regularly aff ¢hativereanotst r ok e
included in the Q-set. Although there was a general agreement that involvement

from family and friends is extremely important in the rehabilitation of the stroke

survivors, it was also agreed that they can often inhibit their movement in order to

protect them, with cultural background influencing how much they get involved. The

healthcare professionals explained that this often occurred in south Asian families

who believe that it is their role to love and support their family member, especially

6el der s6 by do hesgokesuravoryAthough this i$ deemedto show

|l ove and being caring, it also often inhibi

from moving and doing activities of daily living for themselves.
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Another problem that was highlighted by the participants was the effect that

cognitive issues have on a stroke survivorés
mobility problems are accompanied by severe cognitive impairments as a result of

a severe stroke. The staff described cognitive impairments as another layer of

difficulty which again supports the requirement of family, friend and carer

eV

i nvol vement. Severe cognitive impairments affect

process the information provided during rehabilitation and they may not have the
capacity to initiate exercise or move regularly. Therefore the help and support of
their loved ones is often needed to encourage movement and continue

rehabilitation in these patients.

5.3. Discussion

This study aimed to explore and understand the perspectives of stroke survivors
with severe mobility disability, their carers and healthcare professionals involved in
their care in relation to sedentary behaviour. The three factors generated for stroke
survivors, three factors generated for carers and four factors generated for

healthcare professionals, identified participant

sedentary behaviour in this specific group of stroke survivors.

A majority view across the three participant groups suggested that reducing
sedentary behaviour is important for stroke survivors, however most participants
believed that exercise was more important for these individuals. Exercise was seen
as important in order to improve and maintain their physical functioning and
therefore should be engaged with as much as possible in order to try and continue
to recover. There was an obvious divide between physiotherapists who favoured
exercise, to occupational therapists who preferred to focus on smaller more
functional movements. Generally, the stroke survivors knew and understood the
importance of not sitting for long periods without regular breaks whereas the carers
were unsure and again favoured exercise. This could be explained by their hope for
continued recovery through exercise therefore prioritising it over increases in

movement.

Overall there was consensus that reducing sedentary behaviour in stroke survivors
with severe mobility disability was possible. Both stroke survivors and healthcare
professionals quite strongly agreed that it was possible whereas the carer

participants had a neutral view indicating an uncertainty of how or if it could be
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achieved. Despite the general view across participants that reducing sedentary
behaviour in this stroke population is possible, the numerous barriers that affect
levels of movement and rehabilitation highlighted through the study also indicates

that the process would be complex and difficult.

One of the main findings from the study was the general lack of knowledge and

understanding around the topic of sedentary behaviour. Although through the

informal discussions it was gauged that all participants have a general

understanding that we should move regularly and not sit for too long, the sorting of

the two statements across all participant groups relating to definitions and others
referring to the concept of sedentary behav
not moving are different from the health ef
6You cannot be healthy if you are innmaacti veo
exerciseo) indicated that there was an ove
majority of the statements sorted neutrally.

The Sedentary Behaviour Research Network (SBRN) terminology consensus
project agreed a standard definition for sedentary behaviour that can be used by

researcher s, practitioners and industry (06a
energy expenditure O1.5 metabolic equivalen
or lying postured). Un f oaydsaderdatineds gs,a latklofe me d i
physical activity rather than its true defi

standardise terminology and understanding is a huge step forward in the sedentary
behaviour field, their work was not aimed at the general public. More work is
therefore needed to raise awareness of sedentary behaviour in the general public
and make everyone from patients to healthcare professionals aware of what it is,

what the health effects are and what can be done to reduce it.

Overall there was a general belief that stroke survivors with severe mobility
disabilities would benefit from long-term therapy input to help increase movement
and reduce sedentary behaviour. However, staff members were also clear that
limited resource of both time and staff numbers was a big problem that affected
rehabilitation and therapy provision for patients. As resource was limited, healthcare
professionals described how therapy was targeted to patients who were deemed to
make the most progress, often within the first three months after stroke. This meant
that long-term therapy was usually not available. It was observed through the study
that unless an individual has enough money to afford private physiotherapy,

unfortunately therapy input will stop. This highlights why it is therefore important to
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have family, friends and carers help and support to continue the rehabilitation not
only during the same period whereby therapy is provided but also once therapy

input stops.

Another important message to emerge from the data was the variety of stroke

presentations within the 6severe mobility disabil
professionals found it difficult to sort some statements during the Q-sort as they

drew on their experiences of working with patients who are classified as levels one,

two and three on the functional ambulatory classifications (Holden et al., 1984)

(Figure Three). Even though the stroke survivors were categorised by their level of

mobility impairments, within the categories there is variance in how the stroke

presents itself, the individual s recovery traje:
are specific to the individual, including cognitive deficits. No two strokes are the

same which makes rehabilitation of stroke survivors very complex. Although

grouping these stroke survivors into one category of severely mobility impaired

helps to identify the patients, due to the complex nature of the stroke and recovery

process, rehabilitation should take an individual patient-centred approach with each

stroke survivor being assessed and managed as an individual not as a group of

patients. It is important that this translates into future interventions to reduce

sedentary behaviour in this population as a personalised tailored approach would

allow the intervention to be acceptable to the individual patients. This was also

highlighted through the results from both the stroke survivors and carers who

through the numerous viewpoints showed how different stroke survivors require

differing amounts of support and strategies to get them moving.

The study aimed to recruit approximately sixty participants in total, with twenty in
each participant group. Recruitment of stroke survivors to the study was difficult and
time consuming, a factor evident in other studies of this population (Lloyd et al.,
2018b). Severe mobility problems following a severe stroke are often also
accompanied by cognitive impairments and language and communication
difficulties. In order for the stroke survivors to take part in the study they had to
have a certain level of cognitive, language and communication capacity, to be able
to comprehend the instructions for the study and participate accordingly. These
criteria significantly reduced the number of stroke survivors available for inclusion in
the study therefore a sample size of seventeen was deemed acceptable especially
given the small timescales associated with data collection. Another issue that may
have arisen during the sampling and recruitment process is self-selection of

participantsdbias. As participants were able to express an interest in taking part
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once they had received information about the study, thetypeof6 ssleff ect i ng6
participants may be of a similar personality and not be representative of the target
populations. These participants may be more obedient and motivated to take part in

studies and therefore been more inclined to provide socially acceptable answers.

Recruitment of carers to the study was extremely difficult with only twelve being
recruited and participating in the study. Stroke survivors who were recruited to the
study often did not have any family members or friends who provided help and
support to them. Additionally where carers were associated to the stroke survivor,
some declined to participate because they either did not want to take part or felt
that they were so busy with looking after the stroke survivor and running the house
that they did not have the time to participate themselves. Despite only twelve
participants taking part, the three factorsthatwer e gener ated from t he
show three strong and important viewpoints that add significantly to the results of
the study. The target number of healthcare professionals recruited to the study was
achieved and participants were comprised of physiotherapists, occupational
therapists and therapy assistants. The study planned to recruit a range of
healthcare professions including doctors, nurses and therapy staff. However
recruitment of medical and nursing staff was limited by the staff who were able and
available to take part, with therapy staff finding it easier to schedule. It would be
interesting to assess whether the inclusion of a more diverse staff participant group
including doctors and nursing staff would produce significantly different viewpoints
and results. The study did not exclude these staff groups from participation but
recruitment of them to the study was extremely difficult due to workload pressures

and staff availability.

One of the main strengths of the Q-methodological study was the opportunity given
to this group of stroke survivors, who have to date been excluded, to have a voice,
allowing their experiences, views and needs to be heard in relation to movement
and their rehabilitation. Another strength of this study was the involvement of
stakeholders. With this research possibly leading to an intervention it was important
that all individuals who could potentially be involved in the design, delivery and
target of the intervention should be included in the study. It is likely that any
intervention that could be developed in the future would involve both informal carers
and healthcare professionals involved in th
important to include not only the target stroke survivor population but also family,
friends and carers who provide regular support and healthcare professionals to

gauge their thoughts and perspectives on the topic of sedentary behaviour.
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The methodology was accepted and participation in the process enjoyed by the

majority of the participants. The card sorting procedure (Q-sort) was praised for its
interactive method as it allowed conversations to be initiated using the statements

and their position on the grid to explain
views were. Discussions were led by the patrticipants rather than being guided by

the researcher using an interview schedule, and the relaxed nature of the process

allowed participants to be open and comfortable. Although the placement of the

statements on the grid allowed the generation of the factors, the informal discussion

data was vital to help determine how many factors to include and to interpret the

viewpoints.

Whilst the participants enjoyed the different methodology, the majority of

participants found ranking the statements difficult, especially for the statements that

they strongly agreed and disagreed with. Often participants wanted to put more
statements than allowed on +4 and -4 columns on the grid. This forced-choice

method, although often difficult to complete, allows subtle nuances in the
participantsdé viewpoints to be observed.
healthcare professionals found the forced-choice Q-sort method the most difficult.

They regularly deliberated over the statements and where they should be placed on

the Q-sort in relation to the others and described how they did not want to get it

wrong or say the wrong thing, despite being informed that there was no right or

wrong way to complete the Q-sort.

One of the main limitations of the present study was the three participant groups
completing the Q-sorts with slightly different Q-sets. This inhibited the overall
analysis of the data as the participants from the three groups could not be directly
compared in one large factor analysis. The decision was made during study
development to create a Q-set specific for the stroke survivors that was then
adapted and made relevant to the carers and healthcare professionals individually
in order to ask some specific questions of the different participant groups. Despite
being unable to directly compare the viewpoints from the three groups using
statistical analysis, the factors and interpretations of each of the groups produced
through the study provided detailed descriptions of the emerging viewpoints.
Although the Q-sets were different for each of the groups, the majority of the
statements were either the same or very similar allowing cross-group comparisons

to be made following the statistical analysis and interpretation of the factors.
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Another limitation of the Q-methodological study, which is well documented in the
Q-methodology literature, was the time and effort it took to design and develop the
Q-set due to the iterative process of reviewing, synthesising and piloting the items
in order to be confident that the final Q-set was balanced and representative. The
process from the initial review of the academic literature through to having the three
finalised Q-sets took three months, which is a significant amount of time in a time-
limited project. It is important for future research studies considering the use of Q-

methodology to factor in adequate time for Q-set development.

5.4. Conclusion

As this study has highlighted, stroke survivors understand the importance of moving
regularly separate to exercise and are generally willing to try and move despite
having severe mobility problems. They believed that it was possible to reduce their
sedentary behaviour but were unsure about how to. The healthcare professionals
supported their view and also believed that it was possible to reduce sedentary
behaviour in stroke survivors with severe mobility disabilities. Despite carers being
unsure whether reducing sedentary behaviour is possible they provide invaluable
support that is acknowledged by both the stroke survivors and the healthcare
professionals. There is an obvious need for an intervention or targeted strategies to
reduce sedentary behaviour in this specific group of stroke survivors that would be

welcomed by the stroke survivors, as this study has identified.

The present Q-methodological study has generated views on sedentary behaviour
and physical activity in stroke survivors with severe mobility disability. The Q-study
has provided an initial insight into sedentary behaviour in this stroke population and
has confirmed that this is an important topic to stroke survivors and also to their
carers and healthcare professionals. As highlighted by the systematic review in
Chapter Three, sedentary behaviour levels have not been measured in this stroke
population. It is not fully known how sedentary these stroke survivors are and how
their sedentary time is accumulated. This information would be important to explore
in order to help target interventions. More work is also needed to explore with the
same participants of this study (i.e. non-ambulatory stroke survivors, carers and
healthcare professionals), what the likely process of change of an intervention
would be to build upon the findings of the Q-study in order to help develop an

intervention that would aim to reduce sedentary behaviour in this stroke population.
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In order for an intervention to be developed it would also be important to assess
what strategies could be completed by the stroke survivor in order to break-up their
sedentary behaviour. As there was a consensus view that doing jobs around the
house was physical activity, activities of daily living may be a suitable target for
intervention strategies to be based upon. It may be suggested that incorporating
activities of daily living that can be completed whilst seated may be suitable to
reduce sedentary behaviour in non-ambulatory stroke survivors through increased
light-intensity physical activity and energy expenditures instead of regular standing
and walking breaks suggested to the general population. This therefore provides
support and justification for the second empirical study conducted as part of the
project, which aimed to investigate the energy requirements of activities of daily
living in stroke survivors with severe mobility disability living at home (described in
chapter seven), to assess what activities can raise energy expenditures above the
sedentary behaviour threshold.
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Chapter 6 - Investigating energy requirements of activities of
daily living in stroke survivors with severe mobility disability
living at home

6.1. Introduction

In order to help inform guidance for intervention development to reduce sedentary
behaviour, it was deemed important to understand what activities and strategies
could be used to help reduce sedentary time. A study was conducted that assessed
the energy requirements of activities of daily living in stroke survivors with severe
mobility disability in their home environment. The chapter first presents a
background to energy expenditure measurements in general and then in a stroke
population, before describing the methods of the study in detail. The findings are
then presented in a case-by-case basis before providing a comparison across all
cases. The chapter concludes with a general discussion of the results, the direction
of future research and the potential for intervention development before discussing
the limitations and issues of feasibility of the methods.

6.2. Background

As the Q-methodology study has highlighted, despite stroke survivors being highly
sedentary (Chapter 37 Systematic review), they understand the importance of
regular movement and not sitting for too long without breaks (Chapter 5- Q-
methodology results). Along with their family members and healthcare professionals
who care for stroke survivors with severe mobility disabilities, there is a strong
majority belief that reducing sedentary behaviour in this population is not impossible
and a strong will to engage with something that will help them to reduce sedentary

time and ultimately improve their health.

While interventions to reduce sedentary behaviour typically promote increased time
spent standing and engaged in leisure-based activities, for individuals with severe
stroke-related mobility impairment increasing time standing or ambulating may not
be an option (Bailey, 2016). As it is believed that an increase in energy expenditure
above the 1.5 metabolic equivalents threshold (METSs) would result in a break in
sedentary behaviour (according to the sedentary behaviour definition explained in
Chapter Two), it would be important to determine which activities or strategies
require greater than 1.5 METs in these stroke survivors. These could then be
adopted by stroke survivors with severe mobility disability to help reduce their

sedentary behaviour.
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A compendium of activities is available that details the MET values for activities of
various intensities, including activities of daily living. The compendium originally
produced by Ainsworth and colleagues (1993), with updates available (2011),
details MET levels derived from published laboratory and field experiments that
have measured the oxygen cost of the specific activities. It was created as a source
of information for energy expenditure of different activities and is often used in
exercise prescriptions to promote physical activity (Serra et al., 2016). Despite the
wealth of information provided by the compendium, it was created for use in able-
bodied adults aged between 18-65 years old and therefore may underestimate
energy requirements for activities in both older and disabled individuals.

A study by Serra and Colleagues (2016), aimed to measure the energy cost of
completing mobility-related activities in stroke survivors and compare these values
against the MET values published in the compendium of activities (Ainsworth et al.,
2011). Twenty-eight stroke survivors with hemi-paretic gait performed five mobility
activities (floor sweeping, stepping in place, over-ground walking, lower speed
treadmill walking and higher speed treadmill walking), whilst energy cost monitoring
was performed using a portable indirect calorimetry system (COSMED K4b2). The
results showed that the MET values published in the compendium overestimated
energy expenditure at rest and underestimated energy expenditure during physical
activity. Although this study highlighted the need for more applicable energy
expenditure measurements for stroke survivors, the study only included stroke
survivors who were able to walk and not those with severe mobility disabilities.
Therefore future work needs to be more inclusive of stroke survivors with varying

levels of stroke severity and associated impairments.

This was also identified by Galea et al. (2015) who, through a systematic review,
highlighted the need to not only investigate physical activity levels but also the
energy costs of activities in stroke survivors who require assistance to walk, or who
walk at very slow speeds. Earlier still, Manns and colleagues (2012) had argued
that determining what constitutes light-intensity activity for people with severe
mobility disability, in order for interventions to target sedentary behaviour to be
developed, should be a research priority. It is therefore important to see what the
energy costs of activities of daily living are for stroke survivors, including those with
severe mobility disability to assess what activities may have the potential to raise
energy expenditure above the 1.5 METs sedentary behaviour threshold.
Verschuren and colleagues (2016), conducted a study to measure and calculate the

energy expended by people with stroke during; lying, sitting, standing, walking and
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wheelchair propulsion in order to compare the values with the sedentary behaviour
definition of 1.5 METs. Twenty-seven stroke survivors, with a range of functional
ambulatory classification categories were included in the study. Energy expenditure
was measured using an indirect calorimetry system (METAMAX, Cortex Medical)
for lying down, supported sitting, unsupported sitting, standing, wheelchair
propulsion and walking. The study highlighted the potential overestimation of
1.5METs threshold for sedentary behaviours in stroke survivors, with typical
sedentary behaviours (supported and unsupported sitting) being narrowly bound at
1MET. Although this study contributed important evidence to the sedentary
behaviour in stroke discussion, no stroke survivors classified as category 2 on the
Functional Ambulatory Classification (needing continuous support from at least one
person to stand and/or ambulate) (Holden et al., 1984) were included in the study.
The activities recorded were also limited to activities during near sedentary
behaviours e.g. standing and walking.

As stroke survivors with severe mobility disability are unable to stand or ambulate
easily due to their limited lower limb function, it is important to consider 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 (Bailey, 2016). It has been established that most upper-extremity activities
(e.g. weight training, bowling, bed making, laundry and moving items) in individuals
with spinal cord injury falls into the light-intensity activity category and is classed as
a break in sedentary time (Collins et al., 2010). It would therefore be important to
see whether this translates to stroke survivors who have severe mobility disability. It
may well be that some activities within this category of mobility place energy
expenditure above light-intensity and could be incorporated into an intervention to

reduce sedentary behaviour.

The purpose of this study was to build upon the work previously conducted by

Verschuren and colleagues (2016) and conduct a study to measure energy

expenditure in a free living environment. The study aimed to include a range of

functional ambulatory classifications (FAC 1, 2 and 3; Figure Three). Measurements

were plannedtobe t aken in a natural environment, i
home rather than a laboratory study used by Verschuren and colleagues (2016).

The study aimed to include a range of actiywv
of daily living that could easily be continued or incorporated into a daily routine if

they were to be part of an intervention. The activities included some seated arm

activities to test whether the results witnessed in spinal cord injury patients (Collins
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et al., 2010) could also be observed in stroke survivors with severe mobility

disabilities. The study also aimed to reflect upon the feasibility of using portable

equi pment to take measurements in a natural envi |
homes or stroke clubs) as this had not been attempted previously. It was also

hoped that the study would ultimatel-y help to an:

ambul atory stroke survivors do to break sedentar:

6.3. Measurement of energy expenditure

Energy expenditure can be measured using a range of approaches including; direct

calorimetry, non-calorimetric techniques and indirect calorimetry.

Direct Calorimetry

Direct calorimetry is based on the principle that almost all energy release by
metabolism is converted to heat and therefore can be used to calculate energy
expenditure (Lagerros and Lagiou, 2007). Direct calorimeters measure the heat lost
from the body through whole-room systems. However due to the slow speed of heat
exchange, whole-room direct calorimeters are unable to detect acute changes in
energy expenditure (Lam and Ravussin, 2016).

Doubly labelled water

This method is often considered the gold standard to estimate total energy
expenditure. The participant consumes a quantity of water containing known
amounts of the stable isotopes ?H.O and H;'®0. The isotopes distribute throughout
the body through bodily fl ui dsrineaTel are secreted
elimination rates of the isotopes from the body are proportionate to the degree of
metabolic CO; production. Therefore oxygen uptake and consequently total energy
expenditure can be calculated for the study period from the difference in the
elimination rates of the two isotopes (Lagerros and Lagiou, 2007). Baseline
samples of urine, saliva or blood are collected prior to the administration of the
doubly labelled water. Samples of urine, saliva or blood are then collected usually
daily over a period of 7-21 days (Levine, 2005). Although this method is safe,
precise and can be easily used for energy expenditure assessments in free-living
conditions as no monitors have to be worn, it cannot provide information on the
nature and intensity of the physical activity, only total energy expenditure. This
alongside the fact that the isotopes are very expensive with the method also
requiring expensive measurement equipment and specialists to conduct the

measurements means that the doubly labelled water method is rarely used in large
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studies and instead used to validate other methods (Lam and Ravussin, 2016;

Lagerros and Lagiou, 2007).

Indirect Calorimetry

As the majority of the bodyds expended ener
oxygen with nutrients, the oxygen consumption and carbon dioxide production,

which increases during exercise, is often used to estimate energy expenditure (Lam

and Ravussin, 2016). Open-circuit indirect calorimeter systems allow the subject to

inspire air with the expired gases then being analysed and can record energy

expenditure over several hours or days.

The current study used the Cortex METAMAX 3B portable system to measure
energy expenditure. This system uses a mask containing a bidirectional digital
turbine that measures volume of oxygen consumption. A sampling tube attached to
the turbine allows analysis on the oxygen concentrations using an electrochemical
cell and carbon dioxide concentrations using an infrared analyser (Medbg et al.,
2002). The built-in sensors allow the device to measure energy expenditure in a
free-living environment with the system being portable. It can also sample and store
data for up to eight hours for later downloading to a computer, which makes it

appropriate for field work.

The Cortex METAMAX 3B is both valid and reliable when measuring cardio-
respiratory variables during everyday activities in healthy individuals when tested
against the primary criterion Douglas bag method (Macfarlane and Wong, 2012).
More recently the Metamax 3b was investigated to assess the test-retest reliability
of the portabl e moni t oridaconammnity sptiimgafter dur i ng
stroke (Polese et al., 2015). The study found excellent reliability and concluded that
the Metamax 3B was stable during overground walking in subjects in stroke, which
is important for the investigation of energy expenditure of subjects after stroke
during everyday activity within a community setting. Laboratory experiments using
indirect calorimetry often use standardised protocols to control the experiments and
any confounding variables that may affect the results. Given the portable nature of
the equipment, it is important to ensure that standardised activity protocols are also
used to try and control for confounding variables in the community setting. The
present study used a standardised activity schedule, which is described in more

detail in section 6.5.3.
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With this method of indirect calorimetry offering a valid, reliable and pragmatic
approach to assessment it was therefore deemed appropriate for use in the current

study.

6.4. Aims and Objectives

The aim of this study was to investigate the energy requirements for activities of
daily living in stroke survivors with severe mobility disability living at home and
assess whether everyday activities induce MET values above those classed as
sedentary behaviour. The study also aimed to reflect upon the feasibility of
measuring energy expenditure in stroke survivors with severe mobility disability in

their home environments.

To categorise physical activities by intensity (i.e. sedentary behaviour, light intensity
physical activity, moderate to vigorous physical activity) and the energy costs
associated with the activities, metabolic equivalents (METS) are used. METs are
defined as multiples of the resting metabolic rate (RMR), with one MET referring to
the amount of oxygen consumed at rest, sitting in a chair quietly. This corresponds
to an energy expenditure of 4.184 KJ per kg body mass per hour (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). While
the standard unit of energy in physics is the joule (J), the unit calorie (kilocalorie,

kcal) will be used in this chapter.

6.5. Methods

6.5.1. Ethical considerations

The study protocol, information sheets, consent forms and all other relevant study
documentation were submitted to and approved by Yorkshire and Humber i
Bradford Leeds Research Ethics Committee on 30" October 2017 (REC reference
T 17/YH/0358, IRAS ID 7 232534). This was part of the Health Research Authority
(HRA) approval process which was granted on 9" November 2017 (Appendix M, N
and O).

6.5.2. Study Design

An exploratory experimental design was used to investigate the energy
requirements for activities of daily living in stroke survivors with severe mobility
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disability living at home. The study design also included a reflection of the feasibility
of conducting these energy expenditure measurements in the target population in

their home environments.

6.5.3. Schedule of activities

Participants were asked to complete a standardised schedule of activities, which
was created for this study using a mix of activities used in previous studies and
some novel activities. The schedule was comprised of activities in which the
participants may have normally engaged, that is, no unfamiliar or excessively
strenuous activities were included. Participants were only asked to complete
activities that were familiar to them and it was created to allow activities to be
performed in as uniform manner as possible, using the description in the schedule.
Although participants were instructed to perform each activity as they normally
would, activities were prescribed to control, as much as possible, for variability in
each activity. The activity schedule also included variations of each activity for
participants with differing functional ambulatory classifications to ensure that
participants were able to complete as many activities as possible. The schedule of
activities and instructions for how to complete each activity are detailed in Table
Twenty-Eight.
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Table 28 Schedule of activities
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6.5.4. Recording equipment

Energy expenditure (METs) was measured using indirect calorimetry, using the
METAMAX 3B portable system. Participants were asked to try and refrain from
eating 2 hours prior to the measurements being taken to ensure that the energy
expenditure recorded was of the activities being completed and not affected by
digestion. The METAMAX 3B mobile gas analysis system consists of a facemask, a
transmitting unit (containing different oxygen and carbon dioxide gas analysers) and
a receiving unit. The transmitting unit with facemask and tubing (total weight, 5809

I approximately equivalent to a small bag of sugar) was attached to the participants
with a harness using Velcro straps (Figure Eighteen). To ensure optimal gas
analysis, it was important that the mask fitted correctly. To aid this, different sized
masks (medium or large) were available and adjustable Velcro straps were used to
ensure a firm fit for each participant. The receiving unit was connected to a laptop
computer located within 5 metres of the transmitting unit.

Prior to fitting the equipment to the participant and starting any measurements, the
METAMAX 3B was calibrated using reference gases and room air, as per the
instructions provided by the manufacturer. This was done outside the home as it

required the use of a gas cylinder.

Figure 18 Model wearing facemask and harness
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6.5.5. Study Protocol

The four stages of the study are outlined in Figure Nineteen and then described in

detail in the subsequent sections.

( )

Recruitment

wEligibility Criteria

wRecruitment strategies

wFirst contact with potential participant

N

Initial Researcher Visit

wScreening

wConsent

wStudy information

wActivity Schedule Review
wFamiliarisation of equipment
wArrangement of measurement visit

N

-

Measurement Visit

wSetup
wActivity schedule measurements

N

-

Analysis

N\ J
Figure 19 Study protocol

6.5.5.1. Recruitment

Stroke survivors were purposively sampled to enable recruitment of stroke survivors
with stroke-related mobility limitation who are classified as categories 1, 2 and 3 on
the functional ambulatory classification (Holden et al., 1984). The study aimed to
recruit approximately ten stroke survivors. This recruitment target was based upon
recruitment figures from the previous Q-methodology study, which found recruiting
stroke participants with severe mobility disabilities to be difficult. Ten participants
was deemed an acceptable number to achieve the study aims (Section 6.4) whilst

being manageable in terms of the recruitment process.
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6.5.5.1.1. Eligibility Criteria

The following eligibility criteria were adopted during recruitment of stroke survivors
to ensure an appropriate participant group were included in the study.

Inclusion criteria
Stroke survivors were eligible for the study provided they:

0 Were aged over 16 years

0 Had a confirmed primary diagnosis of stroke

0 Had a severe mobility disability (unable to stand or walk without the help of
at least one person) . Functional ambulatory classification 1,2 and 3 (Holden
et al., 1984)(Figure Three)

0 Were returning home/ live at home independently or with support from an
informal carer (who may be a spouse, child over 18 years), or other family
member

0 Were able to understand and follow the instructions for the activity schedule
and measurement of energy expenditure.

0 Were able to provide informed consent

Exclusion criteria
Stroke survivors were not eligible for the study if any of the criteria below were met:
o Had breathing or respiratory problems (wearing a mask may cause
respiratory distress)
0 Were pregnant
o Non English speaker

6.5.5.1.2. Recruitment strategies

In order to recruit a sample of stroke survivors with stroke-related mobility
limitations who were classified as categories 1,2 and 3 on the functional ambulatory
classification (Figure Three), a number of overlapping strategies were adopted.
Stroke survivors were identified either through participation in the Q-study

(Chapters 4 and 5) or through voluntary organisations.

Recruiting from the Q-methodological study

During the consent process of the Q-methodological study (Chapter 4) participants
were asked if they would be happy to be contacted by the researcher regarding
participation in future related research studies. All participants who had consented

to be contacted again were approached to take part in the present study. Before
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correspondence was sent out, the survival status and addresses of the stroke
survivors were checked using the Summary Care Record on the NHS Spine Portal
System. The researcher posted out a covering letter, an information sheet, a
consent to researcher contact form and a pre-paid reply envelope. The letter
explained that the stroke survivor had been contacted because they had previously
given permission to be contacted about related future research studies. If the
potential participant was interested in taking part in the study they were asked to
complete the consent to researcher contact form and return it directly to the

researcher using the pre-paid reply envelope.

Recruitment through voluntary organisations

Stroke survivors with severe mobility disabilities who matched the inclusion criteria

were identified by voluntary organisations (stroke clubs) and provided with a study

information pack. The information pack contained an invitation letter from the

researcher, an information sheet, a consent to researcher contact form and a pre-

paid reply envelope. Similart o t h eingdronetherQuriett hodol ogi cal st u
method described before, if the potential participants were interested in taking part

in the study they were asked to return the consent to researcher contact form to the

researcher. Additionally, voluntary organisations were also able to advertise the

research study in their office/clubs, on their websites and/or via social media.

6.5.5.1.3. First contact with potential participant

The consent to researcher contact forms allowed the participant to specify their
preferred method of initial contact (telephone, email, written). Once the consent to
researcher contact forms were received, the researcher made contact with either
the stroke survivor or carer according to their preferences. During the initial contact,
the researcher explained the study in full and answered any questions that the
stroke survivor or carer had. The researcher outlined what participation in the study
would involve (i.e. completing a schedule of activities that are normal and not
unfamiliar whilst wearing some equipment to measure energy expenditure) and
explained the anticipated outcome of the study (i.e. no direct benefit to the stroke
survivor) but that the study would help to understand the energy requirements for
movement and activities of daily living after stroke and the that the information
generated may contribute to the development of an intervention to reduce
sedentary behaviour in stroke survivors with severe mobility disability. The

researcher also explained that during the initial visit, the stroke survivor would be
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asked some screening questions to confirm that they were suitable to take part in

the study.

If the stroke survivor was happy to proceed, a suitable date and time for an initial
visit at home was agreed. The researcher also made the stroke survivor aware that

they could have a carer, family member or friend present at the initial visit.

6.5.5.2. Initial researcher visit

6.5.5.2.1. Screening

During the initial researcher visit, the researcher confirmed the potential

participant 6s eigihility criceiialandtdgtermined theig level bfe e |

ambulation using the Functional Ambulation Classification (FAC) (Figure Three).

As participants were required to wear a portable gas analysis system (Metamax 3B,
Cortex Medical) consisting of a facemask and receiver worn on the chest using a
harness, it was important that participants were able to understand what taking part
in the study would involve and were able to comprehend the instructions for
wearing the equipment and carrying out the battery of activities. It was also
important to establish that the participants had the capacity to understand what
participation in the study would mean for them and that they could make an
informed decision about whether they would like to participate. To help establish
whether participants understood and would be able to complete the study, the
researcher used the (6 CIT) (Brooke and Bullock, 1999) (Appendix G) and
Frenchay Aphasia Screening Test (FAST) (Enderby et al., 1986) (Appendix H) to
screen potential participants for any cognitive impairment and/or language deficits
that may have made them unsuitable for inclusion in the study). Details of the
screening tools and the procedure to assess capacity are detailed in Chapter 4, as
they were also used for screening potential participants in the Q-methodological
study (Section 4.6.2.1.3).

6.5.5.2.2. Consent

Stroke survivors were fully supported to provide informed consent during the initial
researcher visit. The researcher encouraged the participant to ask questions and
also asked the participant questions to ensure that they understood what was being
asked of them. Written consent was obtained after eligibility had been confirmed
and the purpose of the study had been explained in full. Each point of the consent

form was read out loud to the potential participant before it was signed to ensure
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that any questions were answered and that the potential participant was happy to

proceed.

6.5.5.2.3. Study information

Once consent had been taken, the participants were asked for some demographic
data including; height (cm), weight (Kg) and age, which was recorded onto the data
recording sheet. This information was required by the MetaSoft software package in
order for accurate energy expenditure measurements to be taken during the second
visit. Unfortunately due to the difficulty of taking measurements in individuals with
severe mobility limitations and with the lack of specialist equipment, the researcher
recorded the weight and height that the participant and carer reported. Although the
researcher could not guarantee that the measurements were accurate, as the
software required the information to allow energy expenditure measurements to be

calculated, it was decided that an estimate would be sufficient.

Participants were also asked to complete the Nottingham Extended Activities of
Daily Living Scale (Nouri and Lincoln, 1987) (Appendix Q) to assess the
participantsdé | evel and fr equwieufewweeks. everyd

Again all of the information was collected onto the recording sheet.

6.5.5.2.4. Activity schedule review

Following the consent process, through discussions with the participant and

drawing on the stroke survi vor,herefearchert i onal
determined which activities and variations of the activities on the activity schedule

(Table Twenty-Eight) would be assigned to the participant to complete during the

measurement visit. The researcher explained to the stroke survivor what would

happen during the measurement visit and explained what activities would be

completed. During the discussion, the researcher clarified that the stroke survivors

would not be asked to do anything that they do not usually do and that carers,

family members or friends should be present at the measurement visit to help with

the tasks as per their normal execution of the activities (e.g. help to stand or walk).

6.5.5.2.5. Familiarisation of equipment

Participants were given the opportunity to try wearing the equipment during the
initial visit to become familiar with wearing the facemask and harness/transmitter

box. The equipment may have felt unfamiliar to them so it was deemed important
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that the participants had time to try the equipment on and become familiarised

before the measurement visit.

6.5.5.2.6. Arrangement of measurement visit

If the stroke survivor was happy to proceed, a suitable date and time for the second
appointment (measurement visit) was made (within three weeks of the initial visit).
As participants were asked to refrain from eating two hours prior to the energy

expenditure measurements, a suitable time was arranged to coincide with the

participantoés usual routine (i.e. proximity to

6.5.5.3. Measurement Visit

The measurement visit took between 2 hours and 2.5 hours to set-up, explain and
complete the activity schedule including recording measurements. The timescale
allowed participants to take breaks at any time during the activity schedule and
measurements of energy expenditure. Two researchers were present during the
measurement visit (NC and MP), to allow one to be focused on the participant and

help them with the activities and another to monitor the recordings on the software.

6.5.5.3.1. Set-up

Prior to fitting the equipment to the participant and starting any measurements, the
METAMAX 3B was set-up and calibrated as per the instructions provided by the
manufacturer, including syncing the equipment to the software on a portable laptop.
Before testing, participants were fitted with the equipment and allowed a minimum
of three minutes to again acclimatise to wearing the METAMAX 3B equipment. It is
important to note that the tubes connecting the mask to the transmitting unit did not
i mpact the participants® move me hdactsites

in the schedule.

6.5.5.3.2. Activity Schedule Measurements

Once the participants were comfortable and happy with wearing the equipment the
researcher proceeded to begin the activity schedule measurements. The
researcher (NC) initiated the recording by starting the recording on the laptop.
MetaSoft software was used to measure minute ventilation, oxygen uptake (602)
and carbon dioxide production. The researcher (NC) monitored the recordings and
once the oxygen uptake became stable, after around 60 seconds, the first activity of

the schedule was started. As the software took a continuous recording, the
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researcher (NC) added makers and notes on to the recording to highlight when an

activity started and stopped and to indicate the repetitions and breaks.

The first planned activity of the activity schedule to be measured was lying down in
the supine position with minimal movement. This is usually measured in order to
provide a value of resting energy expenditure which can then be used to compare
the energy consumption for other activities and calculate the metabolic equivalent
for each activity. However, due to the restricted mobility of the participants, only one
participant was able to lie-down in the supine position and one was only able to lie
semi-supine on a recliner chair. All participants were able to perform the second
activity on the activity schedule, supported sitting at rest. Therefore for the purpose
of this study, the oxygen consumption value recorded for supported sitting at rest
was used as the resting energy expenditure for all four participants.

Once resting energy expenditure had been recorded, the participants continued to
work through the activities on their prescribed schedule of activities. The assisting
researcher (MP) supported the participants to complete each of the activities by
explaining the activities and reading the detailed instructions from the activity
schedule. The activity schedule included a minimum of 2 minute rest breaks
between each activity to allow time for the participant to rest and to ensure a return-

to-baseline value before the next activity was completed.

Throughout the measurement visit, the researcher (MP) continuously asked the

participant if they were ok. As the participants were advised not to speak during the

measure ment s, they were informed that a o6t humb
indicate that they were feeling ok and happ
to indicate that they were in discomfort or wanting to stop for a break. Participants

were abletoremove t he mask during 6restdé periods t
the mask if they wished to do so. They were also allowed drinks of water during the

rest periods between activities.

Participants were asked to rate their perceived rate of exertion during the activity,

immediately after completing each activity, using the modified Borg Rating of

Perceived Exertion Scale (Borg, 1982) (See Figure Twenty). Participants were

asked to indicate how they felt during each activity, on the scale of 0-10 by pointing

to the level of exertion on the printed scale. This was collected to allow a

comparison of the participantsd® perceived e

requirements for each activity.
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Once the activity schedule was completed, the researcher (NC) stopped the
equipment recording on the laptop and both researchers (NC and MP) removed the

facemask and transmitter from the participant.

After each use of the equipment, the facemask, turbine and straps were sterilised in
a solution of sterilised fluid and water for at least 30 minutes to maintain hygiene.
Additionally, following the data recording visit, the transmitter unit battery pack
needed to be recharged to ensure that an adequate battery supply was available for
the next measurement visit, and ensured that the equipment was sterilised ready

for the next participant.

1-10 Borg Rating of Perceived Exertion

Scale

Hard

Really Hard

| N| O o1

Figure 20 Modified BORG Rating of Perceived Exertion Scale
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6.5.5.4. Data analysis

The data generated by the study were analysed with the support of Professor Karen
Birch (Reader in Exercise Science at the University of Leeds and Academic
Supervisor) and Dr Gemma Lyall (Research Fellow in Exercise Physiology at the

University of Leeds). Data were anonymised before being analysed.

Second by second expired air analyses data was measured by the METAMAX and
recorded onto the MetaSoft software during the measurement visit. The data
produced in MetaSoft was anonymous and only identifiable using the allocated
unique study ID number. The anonymous data were exported to Microsoft Excel for
analysis. Outliers were removed using two standard deviations from the mean from
the time period of data where the 60; level plateaus. Where the time period of an
activity was not long enough to reach a plateau, the mean of the whole time of the
activity was used to calculate two standard deviations from the mean to remove

major outliers.

The mean and standard deviation of oxygen uptake for each task was assessed. In
order to calculate the mean oxygen uptake for the activities, each task should have
been performed for a period of time long enough for the data to be stable and
therefore a 6plateaud in values to be
activities that were continuous and could be maintained for a period typically
between two and five minutes (dependent of the activity) and included lying down,
supported sitting, unsupported sitting, static standing, washing up and wheelchair
propulsion.

For the remaining four activities; dusting, sit-to-stand, arm exercises and up and go,
the period of time for the activities were very short and therefore unable to observe
a plateau. Instead, 60, values continued to increase following the task during the
recovery period with subsequent peaks also being observed. To account for the
delay in recording oxygen consumption from muscle activity by mouth
measurements, the 25 seconds immediately following the completion of the task
was included in the activity time to produce the peak value. Additionally, to
determine the total energy consumption of the activity, the excess post exercise
oxygen consumption (EPOC) during the recovery phase and the peak values for
the task were combined to capture the energy consumption for the short time period

activity and the recovery phase. It is important to note that the peak value was used
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as a representative value of mean oxygen uptake for the tasks in these activities

that were unable to observe a plateau.

In order to calculate the metabolic equivalents of tasks (METSs) for each of the
activities performed, the recorded value of supported sitting at rest (ml/kg/min) was
taken as the resting oxygen uptake value (i.e. 1 MET) for each of the participants,
instead of the 3.5 ml/kg/min standard value (Lagerros and Lagiou, 2007; Jette et al.,
1990). The oxygen uptake values recorded for each of the activities were then
divided by the participantsoéresting oxygen uptake value to calculate the MET value

for the activity.

6.6. Findings

6.6.1. Results

As this study aimed to evaluate the feasibility of the methods including the activity
schedule, a large sample size was not required. The study aimed to recruit ten
participants but only four consented and completed the study. The majority of the
participants from the Q-methodological study were invited to take part in the present
study with all four of the participants being recruited through this method. A group of
five potential participants from the South East of England were excluded from being
invited due to their location as it was unfeasible to conduct the study there due to
logistics and practicalities. This is further discussed in section 6.7.1.1. One
participant from the Q-methodology study was unable to be invited due to
respiratory problems that were disclosed during the Q-methodology interview. This
was in line with the eligibility criteria, with individuals with breathing or respiratory
problems being excluded as wearing the mask may have caused respiratory
distress. Voluntary organisations (stroke clubs) were also involved in the
recruitment procedure with suitable stroke survivors within their organisations being
handed an information pack with details of the study. No stroke survivors were

recruited through this method.

All four participants who consented and participated in the study had previously
taken part in the Q-methodology study (See Chapters 4 and 5) and agreed to be
contacted about the present study. Characteristics of the four participants are
detailed in Table Twenty-Nine. Equal number of males and females were included
with an average age of 66.5 years old (SD=7.42) with a time since stroke ranging
from one year to ten years six months post-stroke. Two participants, E02 and E04

were categorised as level one on the Functional Ambulation Classification denoting
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an inability to ambulate. The other two participants, EO1 and E03, were categorised
as level two therefore requiring continuous manual contact of at least one person
during ambulation on level surfaces to support body weight and/or maintain balance
(Holden et al., 1984). The FAC level assigned to the participants reflects the
activities from the activity schedule that each of the participants were able to
complete, with EO1 and EO3 both able to complete the majority of the activity
schedule. Participants were also asked prior to any energy measurement being
taken to complete the Nottingham Extended Activities of Daily Living Score (Nouri
and Lincoln, 1987) (AppendixQ)t o assess the participantsé |
everyday activities in the previous few weeks. All four participants scored less than
10 out of a maximum possible score of 22 indicating a very low level of
independence.

The results of the four participants are first presented case-by-case (sections
6.6.1.17 6.6.1.4) before a comparison across cases is presented (section 6.6.1.5).
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Table 29 Participant Characteristics

EO1 EO2 EO3 EO4

Gender Male Female Male Female

Age (years) 58 76 65 67

Height (cm) 177.8 163 180 168

Weight (Kg) 114.3 64 98 117
1%t - 10
years 6

_ ] 2 years 1 year
Time since stroke 7 years months
2 months 2 months

247 5
months

Level of

Ambulation

(Functional 2 1 2 1

Ambulatory

Classification)

Nottingham

extended Activities

o 3 2 7 3
of Daily Living
score
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Table 30 Relative (ml/kg/min, (SD)), and absolute (L/min, (SD)) mean oxygen

uptake values, relative MET values and rating of perceived exertion (RPE)

for static activities
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6.6.1.1. Participant EO1

Participant EO1 was a 58 year old male stroke survivor with a FAC category of 2.
The participant moved small distances around his home using a tetrapod walking
stick and the help of his wife (full-time carer). The gentleman was able to complete
all of the activities except for walking. As previously discussed, the participant was
only able to lie semi-supine on a recliner chair which may therefore explain why his
recorded energy expenditure value for lying down was comparable to the value

recorded during supported sitting at rest.

Mean resting energy consumption for EO1 was 1.85 ml/kg/min (SD = 0.38). Figure
Twenty-One displays the relative energy expenditure, relative MET values and
perceived exertion levels for each of the activities performed. The values are also
listed in Tables Thirty and Thirty-One. All of the non-rest activities (See Table
Thirty-One) except for Arm exercises, had relative MET values exceeding 1.5 METs
for both the peak period and the total activity period (peak + EPOC). Interestingly
these activities included dusting and washing up which are activities that are
completed whilst sitting without the need for standing or travelling (dusting used
2.09 METs and washing up used 1.90 METS). In the case of this participant, they
would be able to break up their sedentary behaviour by incorporating some arm
activities into their day including washing up and dusting. It is also important to note
that although both dusting and sit-to-stand activities had relatively short activity
periods and therefore only short 6épeakd tim
period still produced a MET value over 1.5, therefore taking them out of sedentary
behaviour. This suggests that even short time periods of the activities with the
potential to increase energy expenditure may have the potential to reduce

sedentary behaviour in stroke survivors with severe mobility problems.

The ratings of perceived exertion provided by the participant for each activity
increased in value as the activities were completed in order on the schedule. This
finding is quite unusual as the perceived exertion recorded by the participant did not
match the energy requirements for the tasks, which reflected the complexity of the
activities. For example, washing up was described as being an RPE score of 9
(Really, really hard) whilst sit-to-stand was rated as 8 on the RPE scale, however
sit-to-stand required more oxygen and therefore more energy to complete than
washing up. This may be explained by an accumulative fatigue and muscular
discomfort that gradually increased as the activities were completed, with sit-to-

stand being the sixth activity and washing up being the last activity (ninth) to be
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completed. The only exception was the eighth activity, the up and go, which scored
the highest rating of perceived exertion of 10 (Maximal: Just like my hardest
race).This activity, however, did use the second greatest amount of energy after
static standing and would therefore match the level of perceived exertion. It is also
important to consider how participants use the RPE scale to describe their feelings
of exertion. Often RPE scores reflect the muscular effort rather than the energy
requirements, with a strong muscular contraction being deemed really hard. For
example the strong contraction of the arm muscles during the washing up task may
have felt more difficult than the full body movement involved in the sit-to-stand task

for participant EO1.
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6.6.1.2. Participant E02

Participant EO2 was a 76 year old female with a FAC category of 1 (unable to
ambulate). The participant spent the majority of the day sat in a manual wheelchair
and required the help of formal carers to transfer her from bed to wheelchair in the
morning and back again in the evening. The participant was able to complete seven
out of the ten activities on the activity schedule. Due to her limited mobility, she was
unable to complete the static standing and Up and Go activities. With the participant
being unable to get into or out of bed without the help of the formal carers and the
di fficulty of timing the measur ement

unable to complete the lying down activity.

Although wheelchair propulsion listed as activity ten (wheelchair propulsion/walking)
was attempted by the participant, she was unable to complete the activity as per the

written i weeeplUcatoamaspadbe that is comfortable

around the home/environment (i.e. aoound

use her arm to self-propel her wheelchair as a result of hemiplegia following the
stroke, the participant instead used her unaffected leg and a rocking motion of her
body to self-propel her wheelchair. Although the movement was an unconventional
method of wheelchair propulsion and not as described in the instructions, it was
deemed important to capture the energy consumption for the activity as it was her
method of travelling around her home that she does on a daily basis and was

therefore more meaningful for the participant than the standardised instructions.

Mean resting energy consumption for E02 was 2.98 ml/kg/min (SD=0.48). Figure
Twenty-Two displays the relative energy expenditure, relative MET values and
perceived exertion levels for each of the activities performed by E02. The values
are also listed in Tables Thirty and Thirty-One. Three activities had relative MET
values exceeding 1.5 METSs for the peak period (sit-to-stand (1.69 METSs), washing
up (1.52 METSs) and wheelchair propulsion (3.16 METS)), two of which also had
MET values exceeding 1.5 METSs for the total activity period (peak + EPOC) (sit-to-
stand (1.61 METs) and wheelchair propulsion (2.38 METS)). Interestingly, for this
participant wheelchair propulsion used 3.16 METs which equates to moderate
intensity physical activity and therefore most definitely breaks their periods of
sedentary behaviour. Although this activity only reached a moderate intensity level,
the fact that she rated the activity at point 8 on the RPE scale indicates the difficulty
that patients with severe mobility disabilities following stroke have in conducting

activities in their daily lives.
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The participant rated washing up as level 2 on the RPE scale indicating the activity
was Oeasyd. Al t houwashingupwas M METs and therefofeo r
above the threshold for sedentary behaviour, the low rating of perceived exertion
highlights the potential for the participant to increase their energy consumption for
activities by pushing themselves during the activity to increase the intensity. This is
supported by the results for the dusting activity, with the participant using 1.34
METs but also only perceiving the activity as 3 on the perceived exertion scale. The
participant could try to increase the intensity of the activity to try and increase the
energy consumption and ultimately raise the METSs required for the activity. In the
case of dusting they may be able to increase the intensity enough to raise the
METs above 1.5 and therefore break up their sedentary behaviour.
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6.6.1.3. Participant EO3

Participant EO3 was a 65 year old male who was 7 years post-stroke. He had a
FAC level of 2, as he required continuous manual contact of at least one person
during ambulation to maintain his balance and support his body weight. Of the four
participants, E03 scored the highest on the NEADL with a score of 7. Although this
is still a relatively low score indicating a low level of independence, participant EO3
had had stroke related mobility disabilities for the longest period of time compared
to the other three participants. This suggests that with time comes an adaptation to
living with physical disabilities and regaining independence. Participant EO3 had
regular physiotherapy sessions through a private neurophysiotherapy practice
which included hydrotherapy. He also completed daily exercise sessions with his

wife and carers to maintain his strength and movement.

Mean resting energy consumption for EO3 was 3.11 ml/kg/min (SD=0.59). Figure
Twenty-Three displays the relative energy expenditure, relative MET values and
perceived exertion levels for each of the activities performed by E03. The values
are also listed in Tables Thirty and Thirty-One. Four activities during the peak
period had relative MET values that exceeded 1.5 METS (static standing (1.56
METSs), sit-to-stand (1.69 METS), up and go (2.63 METs) and washing up (1.65
METSs)), with washing up being the only activity that was completed whilst sitting
and not involving standing or travelling. Up and go was the only activity that also
had a relative MET value exceeding 1.5 METSs for the total activity period (peak +
EPOC) with a value of 2.44 METs. The 2.63 METSs required by EO3 to complete the
Up and Go task is at the higher end of the light intensity physical activity (LIPA)
classification on the activity spectrum, with 3 METs being the threshold for

moderate intensity physical activity.

Participant EO3 perceived all of the activities as fairly easy with all of the activities
being rated as a level 5 or below on the rating of perceived exertion scale. Even for
the activities that exceeded 3.5 METS; static standing, sit-to-stand and Up and Go,
the participant did not feel that they were very taxing with RPE scores of 3, 4 and 5
respectively. This suggests the potential for pushing the intensity of the activities to
enable greater energy consumption without too much more effort from the
participant. As dusting and arm exercises were both rated as 2 on the RPE scale, if
the participant was to push the intensity of the activities it may increase the energy
consumption enough to raise the MET values over 1.5 (from 1.23 METSs for dusting
and 1.24 METs for the arm activities).
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6.6.1.4. Participant EO4

Participant EO4 was a 67 years old female stroke survivor who had had her first
stroke over ten years ago with a second stroke occurring only five months ago. It
was this second stroke that caused the severe mobility disabilities leaving the
participant chair bound and unsafe to move without trained carers and a hoist.
Formal carers transferred the participant from her bed in the morning to her chair
and back again at night and also to use the toilet throughout the day. As she was
unable to move without her formal carers she was categorised as level 1 on the
functional ambulatory classification and was limited by the activities that she could
complete from the activity schedule. Only five of the ten activities on the activity
schedule were attempted, all of which were completed in a sitting position.

Mean resting energy consumption for EO4 was 1.77 ml/kg/min (SD=0.75). Figure
Twenty-Four displays the relative energy expenditure, relative MET values and
perceived exertion levels for each of the activities performed by EO4. The values
are also listed in Tables Thirty and Thirty-One. All activities not at rest (i.e. Dusting,
arm exercises and washing up) consumed enough energy to exceed the 1.5 METs
sedentary behaviour threshold (Dusting 1.62 METSs, arm exercises 1.59 METSs,
washing up 1.63 METS). Interestingly, although both dusting and arm exercises
used more than 1.5METSs for the peak activity period, the total activity (peak +
EPOC) did not with respective MET values of 1.21 METs and 1.28 METSs. This
proposes that in order to increase the total energy expenditure of these activities
the focus should be on increasing the intensity and duration of the activity instead of

relying on the excess post exercise oxygen consumption (EPOC).

Although the relative MET values for the three arm-based activities only just
managed to exceed 1.5 METS, relatively low ratings of perceived exertion were
scored by the participant for the activities. Similarly to participants E02 and EO3,
there is therefore potential for the intensity of the activities to be increased in order
to increase the energy consumption without the task being too demanding for the

participant to complete.
As this participant was unable to stand or ambulate without help from her formal

carers, the results indicating the suitability of arm-based activities as a possible

mechanism for breaking her periods of sedentary behaviour was very positive.
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6.6.1.5. Energy expenditure comparisons between participants

The energy expenditure data collected from the study varied between the
participants with the mean resting energy consumption ranging from 1.77 ml/kg/min
(SD=0.75) for participant E04 and 3.11 mil/kg/min (SD=0.59) for participant EO3.
Due to this variation and the small sample it was deemed unsuitable to combine the
data in order to infer conclusions. However, despite the variations in data across
the four participants, as displayed in Figure Twenty-Five, definite patterns were

observed in relation to each of the activities measured.

As discussed in a previous section, participants EO1 and E04 both had lower

relative energy expenditure values than the other two participants. This could

potentially be explained by their high Body Mass Indexes (36 and 41 respectively).

As the relative oxygen consumption value is the volume of oxygen consumed

relative to the individual 6s body mass (kg)
the metabolic equivalents value recorded for each activity that they performed, the

MET values were either comparable to those of participants E02 and EO3 or were

higher than these two participants.

All four participants recorded higher values for unsupported sitting compared to
supported sitting (rest). Although an increase in 602/kg/min values would be
predicted, the observed values were quite high with participants EO1 and EO2 using
more energy for unsupported sitting compared with arm exercises and EO1
requiring enough energy to exceed the 1.5 METs sedentary behaviour low intensity
physical activity threshold. Through observations of the participants during the
measurement visit it was noted that during the unsupported sitting activity,
participants tended to lean forward tucking their arms underneath them to ensure
that they were not inadvertently leaning or resting on the chair. It could be
suggested that the positioning of the participants, with them leaning forward may
have raised the diaphragm and restricted lung expansion ultimately affecting their

breathing.

As anticipated,t he acti vities that i nvol ved 6travel
Up and Go, used the most energy as illustrated in Figure Twenty-Five. Participant

EO02 used three times the volume of oxygen consumption at rest to complete the

wheelchair propulsion activity. These two activities were followed by static standing

and sit-to-stand which also required a significant amount of energy to complete.

Again these findings were unsurprising as they both involved a standing posture
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and the use of the lower limbs and would similarly require an increased amount of
energy expenditure in healthy participants. In contrast, the high energy expenditure
values recorded for the washing up task were unexpected especially as the task
was completed while sitting down. These results suggest that some arm activities
may be able to break sedentary behaviour in stroke patients who are unable to

stand or ambulate.
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Figure 25 Oxygen uptake (fjo.ml.kg.min-!) comparisons across activities and
participants

In order to compare the energy expenditures of the activities between the four

participants, metabolic equivalents (METs) were |
resting energy expenditure values. The threshold between activities categorised as

sedentary behaviour and light-intensity physical activity of 1.5 METs was exceeded

by all activities that involved standing, walking and travel (Figure Twenty-Six). This

finding was to be predicted as the participants had to take a lot of thought and effort

to initially plan the activity and then to execute it. As these participants did not stand

or walk as often as healthy individuals or even at all, a large amount of energy was

required to perform these activities. This was reflected in the data with the

participants requiring between 1.56 METs and 2.65 METSs for standing and healthy

individuals only requiring 1.3 METs for standing
standi ng wh i(Aingworth etiald 2081). Fonthge8e participants simply
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standing up raised their energy expenditure enough to be categorised as light-

intensity physical activity unlike healthy individuals.

Unsurprisingly wheelchair propulsion by participant EO2 required the largest amount
of energy to compete the task. At 3.16 METS this activity is classified as moderate-
intensity physical activity and is reflected by the sharp increase in the rating of
perceived exertion scored by the participant (RPE 8) compared to the other

activities (See Figure Twenty-Seven).
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Figure 26 Energy expenditure (METS) comprisions across activities and
participants

As can be seen in Figure Twenty-Six, all four participants reached 1.5 METSs for
washing up with a range of 1.52 7 1.90 METs. This result is particularly surprising
as the activity was completed in a seated position and mimicked the action of
washing up using a washing up bowl and plastic plates and cutlery in the absence
of water. In the compendium of activities for healthy individuals, washing dishes
whilst standing requires 1.8 METs to complete (Ainsworth et al., 2011). The values
recorded for these stroke survivors were similar to those recorded by Ainsworth and
colleagues (2011) despite the present sample being unable to stand and having to
complete the activity sitting down. If the action of placing items into the washing up
bowl, mimicking cleaning them and then removing them to dry using a tea towel

required at least 1.5METSs, the addition of water and water resistance to actually
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wash the dishes would increase the intensity of the activity and ultimately the
energy required. The activity would also be affected by the use of plastic plates and
cutlery, with the extra weight of crockery predicted to also increase the intensity of
the activity. Although these results are a promising indicator that washing up whilst
sitting down may be one way in which sedentary behaviour can be broken up in
these participants, the practicalities of being able to wash dishes with water away
from the sink may be challenging. All participants, except E01 scored washing up
as either 2 or 3 on the RPE scale (Figure Twenty-Seven). This indicates that the
participants did not find the task very challenging and there is therefore the potential
for the intensity of the activity to be increased. This could be done through the
addition of water, heavier crockery and potentially a longer activity time in order to
push the activity and increase the energy requirement of the task. As the RPE
scores were relatively low there is scope to increase the intensity whilst ensuring

that the task is still acceptable for the participants.

Two other promising results from the study were the energy expenditures required
for the other arm activities; dusting and arm exercises. Energy expenditures for
dusting ranged between 1.23 METs and 2.09 METs with two of the four participants
exceeding 1.5 METSs (See Figure 8). Although healthy individuals require more
energy for dusting or polishing furniture at 2.3 METs (Ainsworth et al., 2011), similar
to washing up the activity was completed whilst standing with engagement of the
lower limb muscles therefore obviously requiring more energy. Similarly, the energy
expenditure for arm exercises ranged from 1.20 METs and 1.59 METSs (Figure
Twenty-Six). Although a comparable value for healthy individuals of 3.0 METs has
been published as part of the original compendium of physical activities (Ainsworth
et al., 1993), the activity was classed as a conditioning exercise of weight lifting with
a light to moderate effort. With this activity also likely to have been completed while
standing, the values are therefore difficult to compare with the values from the

present study.

Like the majority of the activities performed, with the rating of perceived exertions
mainly scoring 4 or below on the RPE scale (except EQ1) there is potential to
increase the intensity of both arm activities whilst making them still acceptable to
the stroke survivors (Figure Twenty-Seven). In order to standardise the activity,
participants were ask to move the duster in a series of backwards-forwards and
side-to-side movements with the intensity being low and the movement being slow
and controlled. This activity could be intensified with a more vigorous movement of

the duster and not restricted to forward-backward and side to side movements.

256



During the arm exercises activity, the participants used a light hand weight of 0.5kg

for the bicep curls. To increase the intensity of the activity heavier weights could be
used whilst keeping correct form in the movement i.e. not using a weight too heavy

to perform the movement safely and correctly. For the reach and grab exercise,
participants were asked to 6reach their
With this exercise being at a light effort level, participants could be encouraged to

reach as far as they can up in the air without causing themselves pain or

discomfort.
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Figure 27 Rating of Perceived Exertion comparisons across activities and participants

6.7. Discussion

Due to the study only requiring a small number of participants in order to assess the
feasibility of the methodology, and a difficulty in recruiting participants to the study,
only four stroke survivors took part. Given the small sample and the high variation
in participant characteristics (i.e. weight) and ability (i.e. activities able to perform as
per the instructions), the study was unable to combine results and draw meaningful
conclusions. However, from the limited data that was produced, promising results

were found with patterns emerging, as described in Section 6.6.1.5
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It has often been questioned whether the standard oxygen consumption value
equivalent to 1 MET, 3.5 ml/min/kg, is appropriate for everyone. Byrne and
colleagues (2005) found that the standard value for 1 MET significantly
overestimated the average 60, value for rest, on average by 35%, and was affected
by age, body weight and body composition. Similarly, another study (Kwan et al.,
2004) found that age had an independent effect on energy expenditure, with the 3.5
ml/min/kg significantly overestimating the energy expenditure in elderly people (65-
89 years old). The lower resting metabolic rates (RMR) compared to the standard
value observed in the present study are supported by two previous studies that also
found that mean RMR was significantly lower in stroke survivors compared to
healthy individuals. Compagnat and colleagues (2018) reported a mean RMR of
3.08 ml/min/kg whilst Serra and colleagues observed a mean RMR of 2.99

ml/min/kg. It is therefore important when planning to measure energy costs in

stroke survivors to ensure that a measurement

expenditure is taken in order to calculate a personal MET value, which can then be

used to calculate METSs for different activities.

One of the aims of this study was to investigate the potential for arm activities to
raise energy expenditure high enough to break sedentary behaviour. This follows
evidence, that most upper-extremity activities (e.g. weight training, bowling, bed
making, laundry and moving items) in individuals with spinal cord injury fall into the
light-intensity activity category and can therefore be classed as breaks in sedentary
time. Surprisingly, in the present study, all four participants reached 1.5 METs for
washing up, two out of four exceeded 1.5 METSs for dusting and the energy
expenditure for arm exercises ranged from 1.20 METs and 1.59 METSs. Given the
relatively low rating of perceived exertion scores reported for these activities (271 4
RPE), there is potential for the activities to be scaled to a higher intensity level
whilst making them still acceptable to the stroke survivors. This therefore could
potentially be a strategy for reducing sedentary behaviour by raising energy
expenditure above 1.5 METSs. It is also important to note that despite these activities
|l asting for only a short period of ti me,
recovery (Peak + EPOC) still produced promising results of close to or exceeding
1.5 METSs. This suggests that short time periods might be enough to break
sedentary time. However, future work needs to be conducted to assess how long
breaks in sedentary behaviour need to be in order to produce a beneficial
physiological effect. This is especially important given the findings of a recent study
(Janssen et al., 2017) suggesting frequent short bouts of light intensity physical

activity does not have a significant effect on post-prandial plasma glucose and
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insulin in people with stroke (English et al., 2018b). The same study however also
reported decreased systolic blood pressure in stroke survivors following short bouts
of light intensity activity, suggesting a physiological benefit of short breaks in

sedentary behaviour (English et al., 2018a).

Although Serra and colleagues (2016) found mobility related activities (floor
sweeping, stepping in place, over-ground walking, and lower and higher speed
treadmill walking) were around 1.25 to 1.5 times greater when measured in stroke
survivors compared to the activity compendium METs (Ainsworth et al., 2011), the
current study wasnot able to compare the ma
the compendium. Some of the measured activities including dusting and washing
dishes produced similar or slightly lower values of energy expenditure compared to
healthy controls listed in the activity compendium. As the activities completed by the
healthy individuals would have been completed whilst standing, therefore engaging
the lower limb muscles, the fact that the stroke survivors achieved similar results
whilst sitting suggests a higher requirement of energy expenditure in stroke
survivors. In order to produce greater comparisons between energy expenditure
values of stroke survivors and healthy individuals, future work is needed to measure
the energy costs of activities using an identical activity schedule (i.e. activities

completed in sitting position) and instructions for both groups of participants.

Of the activities that were measured in both the present study and the study by
Verschuren and colleagues (2016), higher recorded energy expenditure values
were observed in the present study. Unsupported sitting was reported as being
between 1.05 METs and 1.13 METs compared to 1.14 METs and 1.57 METSs in the
present study. Similarly, standing was recorded as 1.26 to 1.60 METs by
Verschuren et al., whereas the present study found standing to fall between 1.56
METs and 2.65 METs. Wheelchair propulsion also required a significantly higher
MET value for the present study (3.16 METs) compared to the 2016 study (1.7
METs 1 1.93 METSs). The higher recorded values for unsupported sitting, standing
and wheelchair propulsion observed in the present study may be explained by the
difference in study design. The same activities may require additional energy when
completed in a natural home environment compared to a controlled laboratory
environment. Additionally participants in the present study had more severe mobility
problems (FAC 1 and 2) compared to Verschuren et al. (2016) that had participants
with FAC levels 1 and 3. The difference in

have contributed to the observed difference in energy expenditures with individuals
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with more severe mobility disabilities requiring more energy to complete the same

activities.

The majority of activities were rated at a level five (out of ten) or below by the
participants (except EO1 who consistently scored significantly higher across all
activities) on the BORG rating of perceived exertion scale (Borg, 1982). These low
scores indicate that the stroke survivors found the activities acceptable. The easier
and more enjoyable an activity is the more likely that stroke survivors will engage
and participate in the activity regularly. This is important for intervention
development as potential activities to break-up sedentary time that are included in
the intervention are more likely to be adhered to if they are acceptable to the
participant. As these activities posed no difficulty or burden on the participants in
the study, they could be considered future strategies to reduce sedentary
behaviour. The low scores also suggest that the stroke survivors may be willing to
increase the intensity of the activity This is important as some activities, including
dusting and arm exercises, were close to reaching 1.5 METs, and with an increase
in the activity intensities there is a potential that they could push them over the
sedentary behaviour threshold. Further research is therefore required to assess
what the energy expenditures of different intensities of activities are. This would
help to identify the required level of intensity to achieve a MET value greater than
1.5 METs (sedentary behaviour threshold). It would also be important to assess the
ratings of perceived exertion for the differing intensities to ensure that any proposed

activity is still acceptable to the stroke survivor despite the increase in intensity.

Sedentary behaviours are defined as any waking behaviour, while in a sitting or
reclining posture, characterised(Tlemblay ow energy e
et al., 2017). Given the definition being comprised of two concepts; energy
expenditure and posture, current debates exist around whether increasing energy
expenditure or altering posture (i.e. standing) is important for reducing sedentary
behaviour (Magnon et al., 2018). Thoughts surround whether the positive
physiological effects of reducing sedentary behaviour are primarily driven by
increases in energy expenditure, changes in postural allocation or a combination of
both (Mansoubi et al., 2015). The beneficial effects of interrupting prolonged
periods of sitting are well documented, with studies highlighting reductions in
postprandial glucose and insulin responses (Thorp et al., 2014; Dunstan et al.,
2012b) and reductions in systolic blood pressure (English et al., 2018a). Although
the experimental evidence of health benefits of breaking-up sedentary behaviour is

extremely important, all of the study protocols include breaking-up sitting time with

260



periods of standing or ambulation. If postural allocation is the key factor in reducing
sedentary behaviour to observe a beneficial physiological response, the question
should be asked; is it possible for non-ambulatory individuals who are unable to
stand-up or walk to get the same beneficial response? In a study by McCarthy and
colleagues (2017), it was found that performing short bouts of arm ergometry during
prolonged sitting attenuated postprandial blood glucose and insulin levels, despite
remaining in a seated posture. As the results could not be contributed to postural
change, further investigation is required to identify the possible mechanisms for the
observed postprandial glycaemia. Muscle activation, increases in energy
expenditure and increases in blood flow have been suggested by the study author
as possible contributory factors. These clinically significant results highlight the
opportunity for individuals who are unable to weight-bear or ambulate, including
stroke survivors, to reduce their sedentary behaviour (McCarthy et al., 2017).

The purpose of this study was to not only find activities that have potential health

benefits through reducing sedentary behaviour, but that are also functional and

meaningful. This is important as to ensure that the activities are acceptable for the

stroke survivors, with activities with more functional relevance potentially being

adhered to more. Some functional activities
guality of life through increased levels of independence, a sense of achievement

and purpose e.g. helping with daily cleaning activities. It is important to note that

even if increasing energy expenditure is not enough to break sedentary behaviour

and produce physiological changes, the results of encouraging and supporting

stroke survivors to participate in activities of daily living and improve their

independence may be enough of a benefit.

6.7.1.Limitations and issues of feasibility

One of the aims of the present study was to reflect upon the feasibility of measuring
energy expenditure of activities of daily living in stroke survivors with severe
mobility disability in a free-living environment. Previous studies had measured
energy expenditures of activities in stroke survivors but had conducted the testing in
a laboratory setting (Serra et al., 2016; Verschuren et al., 2016). However, in order
to assess potential activities that these stroke survivors could incorporate into their
daily routine as part of an intervention to reduce sedentary behaviour it was
deemed important to try and take measurements in a natural setting. This next
section will discuss aspects relating to feasibility including practical aspects, data

analysis and outputs produced.

261



6.7.1.1. Methods and Equipment

As this study involved the use of equipment that participants were required to wear
in order to take some physiological measurements some stroke survivors may have
felt uncomfortable in agreeing to take part in an unfamiliar study. Unlike the Q-
methodology study whereby individuals are used to or are aware of an interview,
the present study may have been perceived as invasive especially by these stroke
survivors who may have spent months in hospital receiving invasive treatment. It
was important for the stroke survivors to trust and have a rapport with the
researchers in order to feel comfortable and confident to take part. It would be
important, if replicating this study to ensure face-to-face contact with potential
participants when trying to recruit so an honest conversation of what the study
would involve takes place early. This would also allow a relationship to develop
between the participant and researcher which is essential to build trust and ensure
successful consent and participation.

The study protocol required that at least two study visits should be made for each
participant, one to explain the study, obtain consent and go through the activity
schedule and the second to measure energy expenditure. Through trialling this
structure within the study it was deemed important for the two visits to be used. The
first visit allowed rapport and trust to be built between the participants and the
researchers with in-depth discussions around what the study would involve,
informed consent completed and a personalised plan created of the activity
schedule ready for the second visit. As the preparation work was completed during
the first visit, both the researchers and participants knew what was to happen
during the second visit, allowing the measurement period to be completed smoothly
and timely. Having two visits per participant, although time intensive, was essential
to allow the measurement visit to run as quickly and smoothly as possible. This is
important as it limited the time the participants were required to wear the equipment
(No longer than 1 hour 20 minutes) and provided a structured plan to work to and

ultimately reduced the burden on the participant.

While the chief investigator was the only researcher to attend the initial visit, two
researchers were present during the measurements visits. Again, this was essential
to allow one researcher to monitor the recording data on the laptop, add markers
and comments to the continuous data recording to indicate the start and stop of
each activity and take overall control of the data collection visit, while the second

researcher was able to be patient focused providing continuous direction and
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support through the completion of the activity schedule. The patient focused
researcher was able to monitor the participants and regularly check that they were
able to continue. They also had an important role in asking the participants how
they perceived their rate of exertion during the activity by holding up a laminated

Borg Rating of Perceived Exertion Scale (Borg, 1982) for them to point at.

It was also important for two researchers to be present during the measurement

visit to enable the set-up and calibration of the equipment prior to starting the

energy expenditure measurements. Set-up of the equipment involved calibration

using reference gases and room air and as this required the use of a gas cylinder,

the calibration procedure was completed out
of the processes involved calibration against room air, it was important for the

equipment to be protected from air disturbances i.e. wind, breath. Calibration of the

equi pment was therefore completed in the ca
Although the three step-process was easy to follow, the limited space within the car

made the process more difficult, especially when using the Hans Rudolph 3L

syringe for volume calibration.

During the initial researcher visit, study information was collected including

demographic data (i.e. height, weight and age), which was required by the software

in order for accurate energy expenditure. Participants were also asked to complete

the Nottingham Extended Activities of Daily Living Scale (Nouri and Lincoln, 1987),
inordertoassess the participant s yhchvitiesinthand f r e
weeks previous to the study. Upon reflection following the study, it would also be

important to have an indication of other factors that may affect energy expenditure

values or the participants6 c aiges.lrutdrei ty f or
studies should assess mobility aids used by the stroke survivors and spasticity

levels as these will affect how they perform the activities of daily living. Although

walking aid use was not formally assessed in the present study, the researcher

(NC) made field notes during each of the research visits and noted what mobility

aids they used generally and for the individual activities. It would also be important

to record medications used by the participants to be aware of potential effects on

the energy expenditure measurements. Similarly, co-morbidities might also be

interesting to document in order to understand the factors that might affect energy

expenditure in these stroke survivors. Medication was recorded in the study by

Verschuren et al. (2016) and both medication and co-morbidities was recorded in

the Hetesst reliabilityd study of the Met ama.

(2015).
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One of the main barriers to the conduct of the study related to the mask worn by the
participants. To ensure optimal gas analysis it was important for the mask to fit
correctly with no air leaks. Two different sized masks were available (medium or
large) and adjustable Velcro straps were used to ensure a firm fit. The initial set-up
of the recording equipment and fitting of the mask was found to be quite difficult
especially in relation to finding a balance between making the mask fit tightly and
ensuring the participants remained comfortable. Participants often initially
commented that the mask felt uncomfortable with the straps being tight. However,
following a period of time to allow familiarisation of wearing the equipment (typically
3-4 minutes), participants tolerated wearing the mask well. Some of the participants
required regular breaks from wearing the mask (typically 1 minute) and although it
was aimed to allow these during the rest periods between the activities they
sometimes had to be taken during rest periods immediately following an activity
where the measurements were of importance (e.g. peak + EPOC). Although these
unplanned breaks were not ideal for measurement purposes, it was important to

allow the participants to take breaks when they needed them.

Continuing with the notion of equipment, participants were overall very accepting of
the transmitter unit and wearing it using the Velcro strap harness. The additional
weight of the transmitter unit (580g 1 approximately equivalent to a small bag of
sugar), was again no problem to the participants with none commenting on having

to wear the equipment.

The maintenance procedures of the equipment between measurements (see
section (6.5.5.3.2) limited the number of participants that could be measured during
a day and ultimately prevented visits being conducted with participants from a
stroke club in the South East of England. From experience during the Q-
methodology study, these participants lived quite far from one another, therefore
the practicalities of arranging visits whilst also allowing time for sterilisation of
equipment and recharging of batteries between visits was deemed unfeasible. As
previously discussed, it was extremely important for each participant to receive two
visits, one initial set-up meeting and a second measurement visit. For this group of
participants it would have been difficult to arrange these multiple visits, unless they
had been pre-arranged at no more than two participants a day. This would have
required two researchers to spend a minimum of three days in this location which

was beyond the capacity of the researcher in the PhD programme.
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6.7.1.2. Activity Schedule

During the design of the study, discussions took place regarding the structure of the
schedule of activities including activities to include, how these could be
standardised and what order they should appear in the schedule. In order to reduce
the burden to the participants, consideration was given to the types of activities
included with the final activity schedule being composed of normal activities in
which the participants might engage (i.e. no unfamiliar or excessively strenuous
activities). The order of the activities was also considered, with activities using the
same part of the body being spread out within the order to allow each part of the
body time to rest and minimise muscle fatigue. Routine breaks were also included
throughout the activity schedule with rest periods of at least 2 minutes between
each activity.

One of the main limitations of the study was the length of the activity schedule and

the time it took to complete the energy expenditure measurements. Participants

EO1 and EO03 both managed to complete nine out of the ten activities but took

around 1 hour 10 minutes to complete the schedule. Participant EQ2 also took

around 1 hour 10 minutes to fully complete seven of the activities and E04 required

40 minutes to perform five activities. Although the participants were able to

complete the activity schedule and wear the equipment for the time required, a few

factors highlighted the issue of the activity schedule being too long for one visit.

Participants looked visibly more tired at the end of the study following the

completion of the activities. Participant E
increased with each activity completed with the washing up task scoring 9 out of 10

on the RPE scale. This was incongruent with the other participants with ratings of

perceived exertion fluctuating with difficulty of the activity e.g. higher RPE scores for

sit-to-stand, up and go and wheelchair propulsion. This could potentially be

explaned by participant EO016s increasing fatig

completed causing perceived exertion to increase.

Routine two minute breaks were scheduled between each of the activities to allow
the participants a rest period before having to undertake the next activity in their
schedule. Often an activity would also include a rest period e.g. sit-to-stand and
arm task, that were included in order to measure the energy expenditure during the
recovery phase following the immediate activity. Participants were keen for the
measurement to finish as soon as possible and as a result often indicated during

the between-activity rest period that they were ready to continue onto the next
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activity. This again suggests that the activity schedule was too much for one visit,
and if it was broken into multiple visits these important breaks could remain in order
to ensure full recovery to resting energy expenditure following the activity. It would
be important for future studies to break the measurement visit into more than one
session to reduce the burden and fatigue of the participants and to achieve more
accurate results with oxygen consumption reverting to resting levels between each

activity.

In a couple of instances, the order of the activities had to be changed for logistical
and practical reasons. After participant EO3 lay down in bed to complete the first
activity, he then used the bed to complete the third activity in the schedule,
unsupported sitting, instead of the scheduled activity, supported sitting. The
decision to swap the two activities was made for a practical reason as it reduced
the number of transfers needed from wheelchair to bed and vice versa, therefore
reducing the burden on the participant and his levels of fatigue. It is important to be
aware for future studies that it may be practical to swap the order of activities rather
than keep to the schedule. However it is also important to note that the activity
schedule was designed with consideration regarding the order with activities using
the same body part being spread out throughout the schedule. Therefore if the
order is to be changed, thought should be given as to whether the activities in the
new order use similar parts of the body and therefore may cause muscle fatigue.

Activities should be ordered to allow each part of the body time to rest.

It was deemed important to create an activity schedule with prescribed instructions
in order to standardise the activities and to produce results that could be compared
across the participants. However this study highlighted the issue that stroke
survivors with severe mobility problems have when having to complete an activity in
a certain way. Throughout the measurement visits, the standardised instructions
were followed where possible. Howeverwhena parti ci pant wasndét abl e
the activity as prescribed but could instead do it in a way that was relatable to their
day-to-day living, it was deemed important to still record the energy expenditure
required for that activity. An example of this was participant E02 and wheelchair
propulsion. As the lady had hemiplegia affecting one of her arms, she was unable
to propel her wheelchair in a conventional way (i.e. pushing the wheels using her
hands). During the initial visit when discussing the activity schedule and deciding
what activities were able to be attempted, the participant asked whether she could
complete her method of travelling around her house in her wheelchairs. Although

the movement was an unconventional method of wheelchair propulsion and not as
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described in the instructions, it was deemed important to capture the energy
consumption for the activity as it was her method of travelling around her home that
she does on a daily basis and was therefore more meaningful for the participant
than the standardised instructions. So although it is important to try and
standardise the instructions, it is also very important for the activities to be as
meaningful for the participants as possible, even if it means a deviation from the
activity schedule. Activities that are more meaningful to the participants would be
more likely adhered to if part of an intervention to reduce sedentary behaviour than

an activity that does not resemble a typical activity of daily living for the individual.

6.7.1.3. Data analysis

As this study aimed to test the feasibility of measuring energy expenditure for
activities of daily living in a free-living environment, only a small number of
participants were planned to be recruited. Due to the difficulties with recruiting to
the study, as explained previously, only four participants were recruited to take part.
With only four sets of data, the analysis was unable to combine and draw any
conclusions from the collected data. Although no general inferences could be
made, patterns did emerge from the data in relation to the energy expenditure for
different activities of daily living. Overall the data showed promising results and it
would therefore be important to collect more data in order to generate conclusions.
This is important to understand what energy is required to complete activities of
daily living in stroke survivors with severe mobility disabilities and determine what

activities require enough energy to break sedentary time.

Once the data was collected and before any analysis could be commenced, the

data had to be 6cl ean édrdg thestudy iewasnotedtratny o ut |

the stroke survivors had constant small oOfi

data was o6noisyd with what appentsrEeedonteo be |

the data had been cleaned, the O6noisy6 dat a
energy expenditure data points for the activities that allowed a plateau to be

observed e.g. lying down, sitting, washing up. It was also often difficult to

determine whether a data point was a Opeak?d
especially in the activities with short time periods where spikes were frequently

observed. It would be important to remind participants in future studies to focus on

the activity being completed and to keep additional movements to a minimum. It

would also be interesting to understand how additional data sets affect the clean-up
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and analysis and whether more data would give a clearer indication of what

constitut es andwha erstitubes anaomadous data point.

Typically in studies examining energy expenditure using indirect calorimetry, the
mean oxygen consumption of activities is calculated from the plateau observed in
the data. A plateau is achieved in activities that are continuous and that can be
maintained for a period of typically between two and five minutes to allow the data
to become stable. As described in Section 6.5.5.4, a plateau was able to be
achieved in six out of the ten activities including; lying down, supported sitting,
unsupported sitting, static standing, washing up and wheelchair propulsion. For the
remaining four activities; dusting, sit-to-stand, arm exercises and up and go, the
period of time for the activities were very short and therefore unable to observe a
plateau. Due to the delay in recording oxygen consumption from muscle activity by
mouth measurements, 60, values continued to increase following the task during
the recovery period with subsequent peaks also being observed. To account for this
delay, it was decided to include the 25 seconds immediately following the
completion of the task in the activity time to produce the Peak value. It was also
deemed important to determine the total energy consumption of the activity, with
the excess post exercise oxygen consumption (EPOC) during the recovery phase
and the peak values for the task being combined to capture the energy
consumption for the short time period activity and the recovery phase. Future
studies should aim to include activities whereby data values can become stable and
plateau to aid analysis of the data. However, it is important to note that participants,
who have physical disabilities like those who took part in the present study, will
have limitations to not only what activities they are able to complete but also to the
length of time that they can complete the activity for. Data sets of future studies
should be carefully examined to determine what period of time following the task

should be included in the peak value.

6.8. Conclusion

This study has showed that recording measurements of energy expenditure in a
natural environment is feasible in stroke survivors with severe mobility disability. It
has also observed promising results in relation to the potential use of activities of
daily living, including arm activities as strategies to reduce sedentary behaviour in

non-ambulatory stroke survivors.
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Chapter 7 - Discussion and Conclusions

7.1. Introduction

The thesis investigated sedentary behaviour in stroke survivors who have a severe
mobility disability and are living at home. The study included systematic reviews of
the evidence, exploration of perspectives on sedentary behaviour in this population
and an investigation of the energy requirements for activities of daily living in their
home environment. This work will inform future research to guide intervention
development to reduce sedentary behaviour in stroke survivors with severe mobility

disability.

This chapter provides a synthesis of the key findings from each of the sub-studies,
locating the work in the existing literature. Implications for policies and practice
related to sedentary behaviour in community-dwelling stroke survivors with severe
mobility disability are then considered with recommendations for future research
being highlighted, before critically evaluating the strengths and limitations of the

research.

7.2. Summary of Key Findings

An initial review of the literature during the planning stages of this research
indicated that limited research had been published in relation to sedentary
behaviour and stroke survivors with severe mobility disabilities. The 2014
systematic review by English and colleagues confirmed that stroke survivors were
highly sedentary compared to healthy adults. It also acknowledged the exclusion of

non-ambulatory stroke survivors from the review.

The purpose of the mixed-methods systematic review described in Chapter two was
to assess the effectiveness, appropriateness and acceptability of interventions to
reduce sedentary behaviour in disabled people. This review was deemed
necessary as little was known about sedentary behaviour and the stroke population
with severe mobility disabilities. It was hoped that by drawing on the wider literature,
it would allow any interventions or components of interventions that could
potentially translate into the stroke population to be identified. The review

highlighted the limited published research investigating sedentary behaviour in
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individuals with a physical disability with only six randomised controlled studies and
one qualitative study being identified at the time of conducting the review (2016).
Due to the lack of available evidence, a meta-synthesis to aggregate the findings
from the two parallel syntheses (RCTs and Qualitative studies) could not be
undertaken. Since undertaking the review, there has been an increase in research
into sedentary behaviour and pre-existing health conditions and disability. This is
evidenced by two interventions (English et al., 2016c) that were identified and
included in the systematic review of physical activity and sedentary behaviours in
people with stroke living in the community (Chapter Three), that were not published
before the searches were run in April 2016. This interest in reducing sedentary
behaviour in stroke survivors is continued with another intervention to reduce
sedentary behaviour recently being published (Ezeugwu and Manns, 2018). These
studies have shown that interventions to reduce sedentary behaviour in the stroke
population are feasible and acceptable with promising initial results in aiming to
reduce sedentary behaviour in stroke survivors. A Cochrane systematic review
currently being undertaken (Saunders et al., 2018) will identify interventions aimed
at reducing sedentary behaviour in stroke survivors and help to understand the
efficacy of such interventions. Despite the increase in interventions aimed at
reducing sedentary behaviour in stroke survivors, all are targeted at ambulatory
stroke survivors, again highlighting the gap in research knowledge explored by the
thesis. Similarly, a commensurate increase in qualitative studies exploring
sedentary behaviour in chronic disease (Weedon et al., 2019), disability (Aminian et
al., 2019) and stroke (Hall et al., 2019; Ezeugwu et al., 2017; Nicholson et al.,
2016) have been undertaken and published, which will be discussed in the following

paragraphs.

English and coll eagueds systematic review, publ i
piece of work that highlighted the substantial amount of time that stroke survivors
spend being sedentary. However, with the searches being conducted two years
prior to publication it was predicted that a number of newer research studies would
available. This was confirmed through the systematic review described in Chapter
Three. The update of the 2014 review found 20 additional studies reported in 24
articles, confirming the significant increase in research interest into sedentary
behaviour and stroke survivors. A similar review published in July 2017 (Fini et al.,
2017) described physical activity across the various stages following stoke (acute,
subacute, chronic). These two complementary systematic reviews (Chapter Three;
Fini et al. (2017)) exploring physical activity and sedentary behaviour levels after

stroke, both highlighted that stroke survivors display significantly lower levels of

270



physical activity compared to healthy controls and are highly sedentary, with the
majority of their waking hours spent in sedentary behaviours. An examination of the
inclusion and exclusion criteria of the 44 studies included in the systematic review
(Chapter Three) confirmed that stroke survivors with severe mobility disability are
still being excluded from research studies with none of the 44 studies included in
the review including stroke survivors who were unable to walk short distances
independently (Functional Ambulatory Classifications 1,2,3; Figure Three) as was
found by the original review (English et al., 2014). Although the increase in studies
exploring physical activity and sedentary behaviour provides a great wealth of
information, this review confirmed the importance of more in-depth investigations of
the experiences, views and capabilities of stroke survivors with severe mobility

disability in relation to reducing sedentary behaviour.

The Q-methodological study (Chapters Four and Five) explored the perspectives of
17 stroke survivors, 12 informal carers and 20 healthcare professionals in relation
to sedentary behaviour and movement in stroke survivors with severe mobility
disability. This is the first study to address these issues in stroke survivors with
severe mobility disability and the first to do so using Q-methodology. A consistent
finding across the three participant groups was the general lack of knowledge and
understanding around the topic of sedentary behaviour. This was also a common
finding to other studies exploring sedentary behaviour in stroke survivors (Hall et
al., 2019; Ezeugwu et al., 2017). Although through the informal discussions it was
gauged these participants have a general understanding that everyone should
move regularly and not sit for too long, statements relating to sedentary behaviour
were typically sorted neutrally (middle of the grid), perhaps indicating that they did
not have a strong view on the definition one way or another. Another possible
explanation for the placement of these statements could be that although they do
believe defining sedentary behaviour might be important at some level, it is less
important to them than the other statements presented to them in the forced choice
sorting process. The commentary provided by the participants, especially the
healthcare professionals, indicated that they did have some uncertainty about the
for mal SBRN definitions. Despite the Sedent
work to agree a standard scientific definition for sedentary behaviour (Tremblay et
al., 2017), the media often portrays sedentariness as a lack of physical activity
rather than the agreed scientific definition. More work is needed to publicise the
definition and help make everyone from patients to healthcare professionals aware
of what sedentary behaviour is, what the health effects are and what can be done to

reduce it. As will be described in more detail in the next section, the imminent
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publication of UK guidelines on sedentary behaviour will hopefully help to raise
awareness of sedentary behaviour and ultimately help the UK population to reduce

their sedentary behaviour.

Overall there was a majority view across the three participant groups that reducing
sedentary behaviour is important for stroke survivors. A significant number of
barriers that affect how much they move throughout the day, including; fatigue,
confidence and fear of falls, which are common to most stroke survivors (Hall et al.,
2019; Ezeugwu et al., 2017; Nicholson et al., 2016), were clearly evident in the
stroke survivors with severe mobility disability in this study. Despite
acknowledgment of these barriers within the study, there was a general consensus
that reducing sedentary behaviour in these stroke survivors is not impossible but
may be very difficult. The findings from the Q-methodological study support the
need for strategies to reduce sedentary behaviour that are suitable for stroke
survivors with severe mobility disabilities to be identified in order for an intervention

to reduce sedentary behaviour to be developed.

The commentary of the stroke survivors and carers through the Q-Methodology

study indicated how they had adapted to and cope
limitations on mobility and activities and to some extent the strategies that they had

adoptedto 6 keep movingd and try to reduce sedentary
highlight the valuable resource of information that this group of stroke survivors,

carers and stroke specific healthcare professionals with who they come into contact

with can provide. Much can be learned from these participants which would help to

develop meaningful interventions to reduce sedentary behaviour that could be

tailored to meet the needs of this group of stroke survivors.

While the Q-methodology study presented in the thesis is the first study to explore
sedentary behaviour in stroke survivors with severe mobility disability, it is important
to acknowledge another study that has included this stroke survivor population in
research. Lloyd et al. (2018a) designed and tested the feasibility of a physical
activity programme for non-ambulatory stroke survivors. To inform the design of the
physical activity programme, interviews were conducted with non-ambulatory stroke
survivors and their carers to explore their views on physical activity in relation to
their needs, goals, barriers and motivators (Lloyd et al., 2018b). Although the focus
of the qualitative studies differ (exercise and severe mobility disability), similar
findings were observed, perhaps as a result of their shared severe physical

problems following their stroke. Both studies identified the difficulty in adapting to
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life after stroke, with both physical and lifestyle changes occurring. Additionally,
both studies highlighted the limited knowledge around how to help stroke survivors
who are unable to ambulate independently to engage in physical activity and
increase their movement, both supporting the need for interventions and strategies
that are tailored to this specific stroke population. Both studies also explored the
views of carers and recognised the importance of the carer in supporting the stroke
survivors in engaging in physical activity and reducing sedentary behaviour. They
also acknowledged the impact that the stroke has on the carer with them
expressing a loss of identity i.e. from a family member to a carer. Despite the
differing focus of the two studies, the results indicate that non-ambulatory stroke
survivors have similar barriers and facilitators when trying to target physical activity
or sedentary behaviour.

In order to determine what activities stroke survivors with severe mobility disabilities

are able to complete that may increase their energy expenditures above the

sedentary behaviour i physical activity threshold, an exercise physiology study;

described in Chapter Six, was conducted. Using portable indirect calorimetry the

energy requirements for different activities of daily living were measured in the

stroke survivorsd home environment. With th
measured energy expenditure in this population of stroke survivors all being

conducted in a laboratory setting (Verschuren et al., 2016), this study was the first

to measure energy expenditure in the stroke survivors home environment in a small

proof of concept study. Although the study highlighted the challenges of conducting

the study in stroke survivorsd homes, it al
portable indirect calorimetry in a home environment in stroke survivors with severe

mobility disability.

The study identified that higher energy expenditure was required for activities of
daily living in stroke survivors with severe mobility disability compared to healthy
adults. While the findings from the present study (Chapter Six) and those published
by Verschuren et al. (2016) both demonstrated that higher energy expenditure
values are required for activities in stroke survivors compared to healthy adults
(Ainsworth et al., 2011), the findings from the present study observed higher
recorded energy expenditure values than those published by Verschuren et al.
(2016). This possibly suggests that activities undertaken in a natural environment
require more energy to complete compared to activities undertaken and controlled
in a laboratory environment. The findings from this study were also significant in

demonstrating the possibility that it may be possible to incorporate seated functional
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tasks involving the upper limb in reducing sedentary behaviour, with the arm
activities requiring energy expenditure greater than 1.5 metabolic equivalents
(sedentary behaviour threshold) to complete. These findings are consistent with
those observed in individuals with spinal cord injury (Collins et al., 2010) and
provides support to the argument that upper extremity activity in people with stroke-
related mobility impairments may be sufficient to offset the negative effects of
sedentary activity (Bailey, 2016). Although the next steps for research are
discussed in Section 7.3.2, it would be important to assess whether these activities
with shorter time periods produce a beneficial physiological effect. This is especially
important given the findings of a recent study (English et al., 2018b) suggesting that
frequent short bouts of LIPA do not have a significant effect on post-prandial
plasma glucose and insulin but does reduce systolic blood pressure in people with
stroke (English et al., 2018a). Despite the encouraging results from the four case
studies, work is needed to optimise data collection, including the activity schedule,
to produce more meaningful data (i.e. average oxygen consumption for activities) in
order to allow comparisons and conclusions to be made and help to identify
strategies for the reduction of sedentary behaviour.

7.3. Implications

7.3.1. Implications for policies and practice

The research presented in the thesis is a novel investigation in an area where to
date there has been very little consideration of the experiences, views and needs of
this group of stroke survivors with severe mobility disability. It has provided a
significant insight into the area of sedentary behaviour and stroke survivors with
severe mobility disability and has provided an important baseline for continued work
in the area with the overall aim of developing an intervention to reduce sedentary
behaviour in this population. With the topic showing future promise with the
identification of future research directions highlighted through the thesis, significant
recommendations will become more evident as future research is conducted.
Publication of the findings from the systematic review of physical activity and
sedentary behaviour after stroke (Chapter Three), the Q-methodological study and
the energy requirements of activities of daily living study will help inform future
research and could contribute to the 2020 update of the ISWP National Clinical

Guideline for Stroke.
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It was highlighted through the research that a lack of knowledge and understanding
around sedentary behaviour and the associated definitions exists within healthcare
professionals and patient groups. Although this matter has already been discussed
throughout the thesis, it is important to note that in order for clinical practitioners to
increase their focus on and ensure that sedentary behaviour reduction is included in
rehabilitation from an early stage following a stroke and continued through long-
ter m; more work is needed to raise health p
needed to not only clarify definitions in order for a better understanding of the
concept of sedentary behaviour but to increase awareness of the detrimental
health effects of sitting for long periods without breaks. Awareness needs to be
targeted at both the general public as well as healthcare professionals to ensure
they have a better understanding and consider it in their clinical practice.
Consideration should be made as to how this can be achieved, with different forms
of information likely to be required for the two target populations; general public and
healthcare professionals. In order to reach the general population, a national
advertising campaign would help to increase awareness of sedentary behaviour
and provide simple strategies that can be easily implemented in everyday life. This
campaign could coincide with the imminent release of the UK sedentary behaviour
guidelines. In order to increase awareness in the healthcare professional
population, it would be important to target and involve the relevant societies,
colleges and associations related to the healthcare professionals (i.e. Chartered
Society of Physiotherapists, Royal College of General Practitioners, Royal College
of Nursing, Royal College of Occupational Therapists) in order to raise awareness
and provide information in a way that will ensure that it is visible and easily

accessible to healthcare professionals.

Following an increase in knowledge about the high prevalence of sedentary
behaviour and its detrimental health effects, Australia and Canada were the first
countries to develop guidelines for sedentary behaviour. The Canadian Sedentary
Behaviour Guidelines focus on Children and Youth (Tremblay et al., 2011) whilst
the Australian Guidelines are provided for early years, young people and adults (18-
64 years old) (Australian Government - Department of Health, 2014). While current
guidance in the UK is targeted at physical activity, numerous evidence briefings and
Chief Medical Officers Reports (Davies et al., 2011; Public Health England, 2014;
British Heart Foundation, 2012) have been published that provide guidance and
recommendations for physical activity and sedentary behaviour. The momentum
caused by the increase in interest and evidence indicating the importance of

reducing sedentary behaviour has led to an update of the UK sedentary behaviour
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guidelines (Davies et al., 2011) that are due to be released in 2019. While the

updated UK sedentary behaviour guidelines will hopefully allow better public

knowledge of sedentary behaviour and the importance of trying to limit their sitting

time, these guidelines will be focused on the general public and not specifically

tailored to individuals with disabilities or health conditions. As highlighted by the

OEverybody active, every ddPudic HalthEngland, Heal t h Engl
2014), although guidance can be applied to individuals with disabilities and long-

term health conditions, they need to be tailored to the individual taking into account

their needs and capabilities.

Recommendations targeted at the reduction of sedentary behaviour in stroke

survivors is currently included in the National Clinical Guideline for Stroke

(Intercollegiate Stroke Working Party, 2016) with the aim to reduce time spent

sitting for long periods. The gui dance only states that O6stroke
to be active every day and minimise the amount of time spent sitting for long

periods?©o. Il nclusion of recommendations to mini mj
sitting in the guidance is important, however more detail is required in order to

make it easier for healthcare professionals to encourage and implement in their

everyday clinical practice. The common view of the healthcare professional

participants in the Q-methodology study was that it was important for guidelines to

recommend the reduction of sedentary behaviour. However, despite this, the

majority of participants were unaware that it already formed part of the current

guidelines. This is unsurprising given that the guidance does not use the

terminology 6sedentaryo, is very vague and doesnb
be achieved unlike the recommendations for physical activity. It is therefore

important for an increased awareness of the changes to guidelines specifically in

relation to reducing sitting time. This would hopefully ensure that sedentary

behaviour reduction is included in rehabilitation practice and becomes part of the

healthcare professionalsdé thoughts when consider |

stroke survivors.

The general consensus from participants in the Q and energy studies conducted,
that reducing sedentary behaviour in stroke survivors with severe mobility disability
is possible, with an acknowledgement of the difficulty involved, has highlighted the
need for strategies and interventions to be developed. Further research is required
to determine what is required to break sedentary behaviour and have a health
benefit and match it to what the stroke survivors are capable of doing. The

outcomes of which, will likely effect guidance and clinical practice in future. It will
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be important for guidance in future to include more detailed strategies or

recommendations that healthcare professionals can use and incorporate into their

daily practice, instead of the currentguidan c e t hat si mply states 6r
l ong periodsé. Current guidance does not he
understand what can be done to reduce sedentary behaviour, especially in stroke

survivors who are non-ambulatory and unable to stand. Due to the complex nature

of sedentary behaviour reduction in non-ambulatory stroke survivors future

guidance may have to be broken down into strategies for ambulatory and strategies

for non-ambulatory stroke survivors. This would provide information on what each

group of stroke survivors can specifically do to reduce their sedentary behaviour.

As already briefly discussed, The National Clinical Guideline for Stroke

(Intercollegiate Stroke Working Party, 2016) currently provides recommendations

for increasing physical activity and explains that physical activity programmes

should be individualised during rehabilitation. As the current recommendations for

reducing sedentary behaviour is minimal within the guidance, it would be important

for some key strategies that could be easily implemented to be included, as is

currently available for physical activity. It would also be important for

recommendations to suggest the tailoring of strategies to reduce sedentary

behaviour as each stroke survivor will have different levels of ability, motivation and

barriers affecting their movement.

Implementation of evidence based practice is well documented as being an

extremely difficult process with an average of 17 years being identified as the time it

takes for new research evidence to become embedded into usual care (Morris et

al., 2011; Balas and Boren, 2000). Clinicians often do not have the knowledge,

resources or skills to translate the findings from a research trial and apply these to

their clinical practice (Lynch et al., 2018). Given the poor uptake of evidence based

practice and the significant delays of translation into clinical practice, including in

stroke rehabilitation (Lynch et al., 2018), significant attempts to better understand

the research to practice gap is occurring through implementation science. It is
defined as; ithe scientific study of method
research findings and other evidence-based practices into routine practice, and,

hence, to improve the quality and effectiveness of heal tHecclesand vi ces o0
Mittman, 2006). One strategy to help improve implementation focuses on the

dissemination of research findings, which should be targeted at specific clinical

journals to allow the greatest chance of being read by clinicians. It is also

suggested that articles that can be used to guide how to apply the new evidence or

implement the clinical guidelines into clinical settings should be published alongside
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the research evidence (Lynch et al., 2018). Although it is important to disseminate
research findings through publication of journal articles, additional channels should
be considered in order to reach healthcare professionals and policy makers.
Dissemination plans could also consider the use of news and media (radio,
television, newspapers) and social media (Twitter, Facebook, blogs) in order to

publicise research findings to the target audience (Brownson et al., 2018).

In order for interventions or strategies to reduce sedentary behaviour in stroke
survivors with severe mobility disability to be included into everyday clinical practice
it would be important for future research and intervention development to have a
dedicated implementation plan to ensure that the impact of the research is greater
than simply publishing the results. Although there are calls for more research
funding to be made available for implementation science, another strategy that
could be adopted by funding bodies i.e. National Institute for Health Research
(NIHR), is the mandatory inclusion of an implementation plan as part of their
application process. Currently funders typically require information about the
dissemination plan for the research, but this could be altered to also require
information about knowledge translation. This would ensure that healthcare
professionals and researchers consider how they intend to implement their
research findings into clinical practice from the early stages of planning the
research so as to ensure that it is considered during the whole research

programme.

It should also be noted that future interventions and guidance should ensure that
reduction of sedentary behaviour should be approached with a multi-disciplinary
involvement. The idea of The Q-methodology study highlighted the importance for
all healthcare professionals to be actively aiming to reduce sedentary behaviour
from the acute team to the rehabilitation team and continued by the community-
based staff once the stroke survivor is discharged home. There should also be a
strong consideration of how the family, friends and carers can be involved early on
in the rehabilitation process in order for continued support once therapy input is
stopped. Similarly this research has highlighted how important it is for the stroke
survivor to take some responsibility not only for their rehabilitation but also in the
goal to reduce their sedentary behaviour. Without their willing and motivation,
reducing their sedentary time will be even more difficult for the healthcare

professionals and family, friends and carers to encourage.
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The energy expenditure of activities of daily living study, described in Chapter Six,

highlighted the increased energy requirements for activities of daily living compared

to healthy individuals. These findings are important to be shared with healthcare
professionals in order to raise awareness o0
of their energy levels. Practitioners should be mindful that simple tasks and

exercises do require increased levels of energy and therefore may not be as easy

to complete as they may think. This may also explain the considerable problem of
fatigue following stroke, with stroke survi

their extreme tiredness.

7.3.2. Implications for future research

As has been discussed throughout the thesis, one of the main outcomes of the
research is the knowledge that stroke survivors, carers and healthcare
professionals believe that it is important to try and reduce sedentary behaviour in
stroke survivors with severe mobility disability. With an intervention and strategies
to reduce sedentary behaviour being welcomed by stroke survivors it is now
important for further research to be conducted in order for an intervention to be
developed.

Although stakeholders were included in the Q-methodology study including stroke
survivors, informal carers and healthcare professionals further research may be
required to gauge the views of all possible individuals who may be involved in an
intervention. To ensure that during the intervention design and development
process that the correct and most appropriate individuals are included, more groups
of people should be involved. One of the limitations of the Q-methodology study
conducted for this thesis was the absence of medical and nursing staff as a result of
availability to dedicate time to participate in the study. With a majority view that
aiming to reduce sedentary behaviour should be a multidisciplinary team approach
including all healthcare professionals who help to care for a stroke survivor in their
journey following their stroke. It is also important to consider when the intervention
may take place. If the intervention should start within the hospital prior to the stroke
survivorbés discharge home it would be impor
from the acute/rehabilitation wards. With an intervention likely to continue once a
stroke survivor is discharged home in the community it would be important for more
community based staff who provide care to the stroke survivor to be approached

including General Practitioners (GPs) and community nursing teams. Careful
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consideration during the planning and design stages of intervention development is

therefore required to ensure the most appropriate stakeholders are involved.

Similarly to implementation science, discussed in the previous section, in order to
optimise the uptake of strategies to reduce sedentary behaviour in clinical practice
the involvement of stakeholders during intervention development is vital. A co-
production approach that involves all stakeholders, allows all involved to identify the
potential barriers to implementation and consider strategies and solutions that could
be adopted to help overcome the problems in their specific areas i.e. local clinical
practice (Stewart et al., 2019). An intervention that has been co-produced with
patients, family members, healthcare professionals, clinical management and policy
makers helps to design interventions that produce sustainable changes in
behaviour (Giné-Garriga et al., 2019).

In order for strategies that can reduce sedentary behaviour in this stroke population

to be suggested and incorporated into any future interventions, more research is

required to establish what these strategies would look like. The study exploring

energy expenditures for activities of daily living described in Chapter Six, provided

promising results for potential ideas for strategies. Although some activities that

were completed by the stroke survivors were found to raise their oxygen

consumption levels higher than the sedentary behaviour i light physical activity

threshold (1.5 METS), further work is required to determine the effects of these

activities. Future research suggestions have been highlighted and described in

detail in Chapter Six. Overall, work is required to determine whether the activities

identified in the study as having potential to reduce sedentary behaviour, including

some arm activities (e.g. washing up) produce the same health benefits of standing

to reduce sedentary behaviour. More work is also required to examine the optimum

dosing of the activity O6breaksd in sitting. As s
short in duration it would be important to assess how long an activity would need to

be completed for before i tedemtarymbehm@ouronvithassed as a 0!
the health benefits. As the study confirmed the feasibility of the methods of

recording energy expenditure in the stroke survi:
important for more stroke survivors to be recruited and participate in a similar study

for conclusions to be generated to gauge what can reduce sedentary behaviour.

Ultimately the next steps in the research field of sedentary behaviour in stroke

survivors with severe mobility disability is to examine what can be done that makes

a difference, i.e. has a beneficial health effect. These potential strategies should

then be matched to what is deemed acceptable and achievable to the stroke
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survivor to ensure that any intervention has the highest chance of compliance and

commitment from stroke survivors and their family, friends and carers.

7.4. Strengths and Limitations/ Challenges of the thesis

The research presented in this thesis provides a novel contribution to both the
stroke and sedentary behaviour research fields. Evidenced by the systematic
reviews, previous work and research had excluded the stroke population with
severe mobility disabilities. With the increased research interest in sedentary
behaviour and the emergence of health consequences it was important and timely
to investigate sedentary behaviour in a population who have an increased risk of

poor health outcomes and complex care needs.

One of the main strengths of the research presented in the thesis is the opportunity
given to this group of stroke survivors, who have to date been excluded, to have a
voice, allowing their experiences, views and needs to be heard in relation to
movement and their rehabilitation. Additionally, the strong engagement received
from the participants, especially the stroke survivors, confirmed the importance of
the research and provided a significant insight into the area of sedentary behaviour
and stroke survivors with severe mobility disability. It has provided an important
baseline for continued work in the area with the overall aim of developing an

intervention to reduce sedentary behaviour in this population.

By initially investigating this research topic, this research provided the stroke
survivors with the opportunity to comment on how they have adapted and managed
following their stroke and to comment on what they perceived was important and
possible for them to achieve. All of the stroke survivors who were recruited
expressed their enjoyment of taking part in the research and were also grateful for
being allowed the opportunity to talk about their experiences and perspectives.
Often participants would express how they were thankful that someone was not
only taking an interest in them and their condition but that the researcher was able
to listen to them. Stroke survivors and their informal carers often report feeling
abandoned by health services following their stroke (Lloyd et al., 2018b; Pindus et
al., 2018), therefore the opportunity to participate in the present research made the

stroke survivors and carers feel included.

It is important to note that although this study aimed to include this excluded stroke

population, the process of recruiting stroke survivors with severe mobility disability
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was difficult and time consuming. Often severe mobility disabilities are the result of

a severe stroke and are accompanied by a range of other severe health problems.

Severe communication problems and cognitive impairments are common in stroke

survivors with severe mobility limitations. These associated problems often limit an

individual s opportunity for involvement in rese,
understand, consent to take part and participate. Through discussions with

healthcare professionals and academic supervisors it was predicted that

recruitment of the target stroke population who met the eligibility criteria would be

difficult.

Even with the comprehensive and complex recruitment strategy, recruiting both
stroke survivors with severe mobility disabilities and their informal carers was
extremely difficult. This resulted in small sample sizes for both participant groups
with seventeen stroke survivor participants and twelve informal carers. Larger
sample sizes would have allowed more detailed and potentially stronger factors
(viewpoints) to be discovered in the Q-methodology study (Chapters Four and Five)
and comparisons and conclusions to be made in the study of energy expenditure
(Chapter Six). However, for the purpose of the present research the sample sizes
achieved were sufficient for the proposed aims. The Q-methodology study
produced interesting and valuable results and despite the relatively small numbers
of participants, three clear and justified factors (viewpoints) were identified for both
of the participant groups. Similarly, one of the aims of the energy expenditure of
activities of daily living study was to reflect upon the feasibility of the methodology
with stroke survivors with severe mobility disability in their home environment,

which the sample size adequately achieved.

Another strength of the research presented in the thesis was the involvement of
stakeholders during the Q-methodology study. With this research possibly leading
to an intervention it was important that all individuals who could potentially be
involved in the design, delivery and target of the intervention should be included in
the study. Medical Research Council guidance states that all stakeholders should
be involved in every stage of the intervention development process from
development to feasibility/piloting, evaluation and implementation (MRC, 2008).
Although intervention development was not part of the current research, as the aim
of the research was to understand whether an intervention to reduce sedentary
behaviour in stroke survivors with severe mobility disability was needed and
whether it would be acceptable and achievable, it was deemed important to include

all stakeholders. It is likely that any intervention that could be developed in the

282



future would involve both informal carers and healthcare professionals involved in

the stroke survivorso care. I't was therefor
stroke survivor population but also family, friends and carers who provide regular

support and healthcare professionals to gauge their thoughts and perspectives on

the topic of sedentary behaviour. The importance of co-production in intervention

design and involvement of stakeholders was discussed in a previous section.

The inclusion of healthcare professionals in the Q-methodological study provided
an opportunity to explore their knowledge from their experiences of working with
and treating these stroke survivors. They were able to provide advice on the
potential capabilities of stroke survivors with severe mobility disability and
highlighted the common barriers to increasing physical activity and movement in
this stroke population. Although 20 healthcare professionals were recruited and
participated in the study, none represented medical or nursing staff. Participants
were comprised of physiotherapists, occupational therapists and therapy assistants
from private, acute and community teams. The study planned to recruit a range of
healthcare professions including doctors, nurses and therapy staff. However
recruitment of this participant group was limited by the staff who were able and
available to take part, with therapy staff finding it easier to schedule time for
participation in the research within their therapy schedules. Having a more
representative sample that included nursing staff and doctors would have allowed a
greater understanding of the rehabilitation of the stroke survivors. It would be
important for future work to include a range of professions by planning recruitment
and data collection strategies that would ensure the inclusion of all professionals

involved in the care of stroke survivors.

The combination of systematic reviews, a Q-methodology study and an exercise
physiology study in a multi-component design strengthened the research project by
providing a holistic approach to exploring sedentary behaviour in stroke survivors
with severe mobility disability. With the research project presented in this thesis
being the first to explore sedentary behaviour in this specific stroke population it
was important to use a multi-component design to ensure that different aspects of
sedentary behaviour were explored. The systematic reviews allowed an exploration
of the available evidence and provided support for the two empirical studies. The
current typical position in reducing sedent
order to reduce sedentary time, however, for stroke survivors who have severe
mobility problems that limit their ability to stand this may not be possible. The

energy expenditure study was therefore important to understand and determine
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what activities and strategies other than standing, these stroke survivors could do in
order to reduce their sedentary time. Despite their distinct aims and methods, the
three components of the research presented in this thesis combine to create a
holistic view of sedentary behaviour in stroke survivors who are unable to ambulate

independently.

As the research presented in the thesis was the first to investigate sedentary
behaviour in a stroke population with severe mobility disability, the outputs are
limited by the scope of the research aims. This research has only explored the
surface of the research field of sedentary behaviour in non-ambulatory stroke
survivors and as such only presents an insight into the topic. In order for further
conclusions to be made and future intervention development, significant further

research is required, as highlighted by the thesis.

7.5. Conclusion

This thesis has presented a novel research project examining sedentary behaviour
in stroke survivors with severe mobility disability. It has introduced the topic of
sedentary behaviour generally and more specifically in a stroke population, and
provided the rationale for the research. Existing literature surrounding sedentary
behaviour and disability generally and sedentary behaviour and physical activity of
stroke survivors was examined (Chapters Two and Three). The thesis then
explored the perspectives and experiences of stroke survivors with severe mobility
disability, informal carers and healthcare professionals involved in their care in
relation to sedentary behaviour, movement and exercise following stroke using Q-
methodology (Chapters Four and Five). It has also reflected upon the feasibility of
measuring energy expenditure in a community setting with stroke survivors with
severe mobility disability in an exercise physiology study. The study also assessed
the energy requirements of activities of daily living including arm activities (e.qg.
washing up and dusting) that hoped to identify activities that could form part of an
intervention to reduce sedentary behaviour. A summary of the key findings was
then presented, followed by a discussion of the implications of the research for
policy and practice, before the implications for future research were discussed.
Finally, an assessment of the strengths, limitations and challenges of the research

was presented.
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Overall, this research provides support for the inclusion of severe stroke in
research. Given the prevalence of stroke and over 22% of stroke survivors being
left with severe disabilities (Royal College of Physicians Sentinel Stroke National
Audit Programme (SSNAP), 2018), it is important for them to be considered and
included in research. The present research has demonstrated that it is possible to
include stroke survivors with severe mobility disability in research studies and
highlighted the rewarding nature of including these stroke survivors as they provide
a valuable insight into a significant proportion of stroke survivors. Despite the
significant mobility problems faced by these stroke survivors, the majority view of all
participants (stroke survivors, informal carers and healthcare professionals) was
reducing sedentary behaviour is important and possible. Although they were unsure
what could be done in order to reduce sedentary behaviour in this non-ambulatory
population, the energy expenditure study (Chapter Six) has highlighted the potential
of some activities of daily living that could potentially be adopted as strategies in a

future intervention.

This research project has established the importance of research in this previously
neglected stroke population and has identified the next stages of research required
to design and develop strategies and interventions to reduce sedentary behaviour

in stroke survivors with severe mobility disabilities.
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Appendices

Appendix A MEDLINE Search Strategy i Mixed Methods Systematic Review Sub-

Review 1

Disabled Persons/ (35272)

Amputees/ (2671)

Persons With Hearing Impairments/ (1852)

Mentally Ill Persons/ (5517)

Mental disorders/ (141173)

Visually Impaired Persons/ (1895)

Spinal Cord Injuries/ (30837)

Disability Evaluation/ (38924)

"International Classification of Functioning, Disability and Health"/ (255)

10 disabilit*.tw. (113934)

11 disabled.tw. (18689)

12 impair*.tw. (481753)

13 amput*.tw. (31840)

14 Mobility Limitation/ (2961)

15 mobility limitation*.tw. (514)

16 Dependent Ambulation/ (124)

17 dependent ambulation.tw. (3)

18 non ambulatory.tw. (411)

19 nonambulatory.tw. (702)

20 Wheelchairs/ (3893)

21 wheelchair*.tw. (4916)

22 "Recovery of Function"/ (36791)

23 exp Paraplegia/ (12265)

24 paraplegia.tw. (9612)

25 Quadriplegia/ (7395)

26 quadriplegia.tw. (2227)

27 exp Hearing Loss/ (58759)

28 hearing loss.tw. (31255)

29 exp Blindness/ (22088)

30 Dblindness.tw. (19198)

31 exp Vision Disorders/ (63430)

32 vision disorder*.tw. (425)

33 (mental* adj3 (ill* or disorder*)).tw. (50480)

34 functional limitation*.tw. (4055)

35 activity limitation*.tw. (1981)

36 0r/1-35(1011152)

37 sedentary lifestyle/ (4370)

38 sedentar*.tw. (18968)

39 ((chair or sitting or car or automobile or auto or bus or indoor or in-door or
screen or computer) adj time).tw. (1458)

40 low energy expenditure.tw. (114)

41 “sitting less".tw. (9)

42 (sitting adj3 behavio?r).tw. (97)

43 ((television adj watch*) or tv watch*).tw. (467)

44 Television/ (12160)

45 Computers/ (49253)

46 screen time.tw. (701)

47 inactivit*.tw. (9515)

OCO~NOOTS,WNPEF
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48
49
50
51
52
53
54
55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70
71

low activ*.tw. (7323)

bed rest.tw. (4118)

chair rise*.tw. (247)

"computer use".tw. (1133)

"couch potato".tw. (35)

"screen based".tw. (386)

"car use".tw. (68)

"non exercise".tw. (437)

physic* inactiv*.tw. (5045)

((light or low) adj physical activ*).tw. (1276)

((decreas* or reduc*) adj5 (sedentary or sit* or "physical* inactiv*")).tw.

(26077)

or/37-58 [sedentary behaviour] (128917)

gualitative*.tw. (154583)

interview/ (25997)

narrative*.tw. (16748)

(personal adj2 experience*).tw. (12032)

interview*.tw. (231137)

exp qualitative research/ (26406)

(survey* or questionnaire* or "focus group*").tw. (673793)
theme*.tw. (42845)

"Surveys and Questionnaires"/ (339950)

Focus Groups/ (19762)

or/60-69 [qualitative studies filter] (1095722)

36 and 59 and 70 [Disability and sedentary and qualitative] (1244)
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Appendix B MEDLINE Search Strategy - Mixed Methods Systematic Review Sub-

Review 2

Disabled Persons/ (35102)

Amputees/ (2658)

Persons With Hearing Impairments/ (1844)

Mentally Ill Persons/ (5497)

Mental disorders/ (140731)

Visually Impaired Persons/ (1887)

Spinal Cord Injuries/ (30697)

Disability Evaluation/ (38755)

"International Classification of Functioning, Disability and Health"/ (251)

10 disabilit*.tw. (113009)

11 disabled.tw. (18613)

12 impair*.tw. (477791)

13 amput*.tw. (31742)

14 Mobility Limitation/ (2899)

15 mobility limitation*.tw. (500)

16 Dependent Ambulation/ (123)

17 dependent ambulation.tw. (3)

18 non ambulatory.tw. (410)

19 nonambulatory.tw. (701)

20 Wheelchairs/ (3873)

21 wheelchair*.tw. (4894)

22 "Recovery of Function"/ (36516)

23 exp Paraplegia/ (12245)

24 paraplegia.tw. (9581)

25 Quadriplegia/ (7370)

26 quadriplegia.tw. (2223)

27 exp Hearing Loss/ (58597)

28 hearing loss.tw. (31118)

29 exp Blindness/ (22024)

30 Dblindness.tw. (19084)

31 exp Vision Disorders/ (63239)

32 vision disorder*.tw. (424)

33 (mental* adj3 (ill* or disorder*)).tw. (50149)

34 functional limitation*.tw. (4008)

35 activity limitation*.tw. (1949)

36 0r/1-35(1004822)

37 sedentary lifestyle/ (4262)

38 sedentar*.tw. (18758)

39 ((chair or sitting or car or automobile or auto or bus or indoor or in-door or
screen or computer) adj time).tw. (1415)

40 low energy expenditure.tw. (114)

41 “sitting less".tw. (9)

42 (sitting adj3 behavio?r).tw. (96)

43 ((television adj watch*) or tv watch*).tw. (458)

44  television/ (12094)

45 computers/ (49204)

46 screen time.tw. (669)

47 inactivit*.tw. (9422)

48 low activ*.tw. (7268)

49 bed rest.tw. (4103)

50 chair rise*.tw. (244)

51 "computer use".tw. (1124)

52 "couch potato”.tw. (34)

OCO~NOOTS,WNPE
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53
54
55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70

71

72
73

"screen based".tw. (379)

"car use".tw. (67)

"non exercise".tw. (431)

"physic* inactiv*".tw. (4973)

((light or low) adj physical activ*).tw. (1261)

((decreas* or reduc*) adj5 (sedentary or sit* or "physical* inactiv*")).tw.
(25940)

or/37-58 [sedentary behaviour] (128269)

randomi?ed controlled trial.pt. (410079)

controlled clinical trial.pt. (90300)

randomi?ed.ab. (367122)

placebo.ab. (156359)

drug therapy.fs. (1833352)

randomly.ab. (217155)

trial.ab. (316830)

groups.ab. (1373167)

or/60-67 [RCT filter] (3487409)

36 and 59 and 68 [combined 3 concepts SB D RCT] (1939)

(exp child/ or exp infant/ or exp adolescent/) not ((exp child/ or exp infant/ or
exp adolescent/) and (exp aged/ or exp adult/)) (1628678)

(child* or infant* or school* or young or youth* or adolescen* or teen*).ti.
(941865)

70 or 71 [non adult studies] (1878656)

69 not 72 [sedentary behaviour and disability with RCT filter adults only]
(1810)

311



Appendix C English et al. (2014) Systematic Review Search Strategy

Medline search

. exp *Stroke/

. exp *Brain Injuries/

. exp *Parkinson Disease/

. exp *Multiple Sclerosis/

. exp *Spinal Cord Injuries/

. exp *Postpoliomyelitis Syndrome/

. exp *Guillain-Barre Syndrome/

.lor2or3or4or50r6or7

. exp *Motor Activity/

10. exp *Locomotion/

11. exp *Walking/

12. exp *Energy Metabolism/

13. exp *Physical Exertion/

14. exp *Exercise/

15. exp *Exercise Therapy/

16. exp *Physical Fitness/

17. exp *Resistance Training/

18. exp *Leisure Activities/

19. exp *Sedentary Lifestyle/

20. exp *Health Behavior/

21. exp *Monitoring, Ambulatory/

22. exp *Actigraphy/

23. step*.mp.

24. pedomet*.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, protocol supplementary concept, rare disease supplementary
concept, unique identifier]

25. accelerom*.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, protocol supplementary concept, rare disease supplementary
concept, unique identifier]

26. inclinom*.mp. [mp=title, abstract, original title, name of substance word, subject
heading word, protocol supplementary concept, rare disease supplementary
concept, unique identifier]

27.90r10o0r1lorl12or13orl14orl15o0r16o0r17 or 18 or 19 or 20 or 21 or 22 or
23 or 24 or 25 or 26

28. 8 and 27

29. limit 28 to (english language and humans)
30.90r11lor120r130orl14o0r150r16o0r17 or18 or 19 or 20 or 21 or 22 or 23 or
24 or 25 or 26

31.8 and 30

32. limit 31 to (english language and humans)
33.90r1lorl2orl13o0rl14orl150r16o0r17 or18or 19 or 20 or 21 or 22 or 24 or
25 or 26

34. 8 and 33

35. limit 34 to (english language and humans)

36. limit 35 to (english language and humans and "all adult (19 plus years)")

37. concussion.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, protocol supplementary concept, rare disease supplementary
concept, unique identifier]

38. 36 not 37

39. activity monitor*.mp. [mp=title, abstract, original title, name of substance word,
subject heading word, protocol supplementary concept, rare disease supplementary
concept, unique identifier]

OCO~NOOOOTS,WN P
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40. 12 or 13 or 19 or 21 or 22 or 24 or 25 or 26 or 39
41. 8 and 40
42. limit 41 to (english language and humans)

Limits i adults, humans, English, use explode and focus for all headings
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Appendix D MEDLINE Search Strategy 1 Update of English et al. (2014)

Systematic Review

stroke/ (76030)

(stroke* or post stroke or poststroke or post-stroke).tw. (165593)

1 or 2 [stroke] (177701)

sedentary lifestyle/ (5092)

sedentar*.tw. (20232)

((chair or sitting or car or automobile or auto or bus or indoor or in-door or
screen or computer) adj time).tw. (1685)

7 low energy expenditure.tw. (123)

8 'sitting less".tw. (12)

9 (sitting adj3 behavio?r).tw. (106)

10 ((television adj watch*) or tv watch*).tw. (501)

11 Television/ (12462)

12 Computers/ (49635)

13 screen time.tw. (833)

14  inactivit*.tw. (9988)

15 low activ*.tw. (7487)

16 bed rest.tw. (4253)

17 chair rise*.tw. (273)

18 "computer use".tw. (1189)

19 "couch potato".tw. (37)

20 ‘"screen based".tw. (424)

21 "car use".tw. (73)

22 "non exercise".tw. (468)

23  physic* inactiv*.tw. (5396)

24 ((light or low) adj physical activ*).tw. (1390)

25 exp Monitoring, Ambulatory/ (24546)

26  exp Actigraphy/ (2274)

27 pedomet*.tw. (1781)

28 accelerom*.tw. (8415)

29 inclinom*.tw. (497)

30 activity monitor*.tw. (2280)

31 or/4-30 [sedentary behaviour] (141096

32 3 and 31 [stroke and sedentary behaviour] (2396)

33 exp animals/ not humans.sh. (4313283)

34 32 not 33 [human only studies] (2269)

35 remove duplicates from 34 (2165)

OO WNPEF
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Appendix E Letter of HRA Approval i Q-Methodology Study

Please note two amendments were submitted for review T one substantial

amendment to add two additional sites for recruitment (Amendment date: 01/02/18)

and one non-substantial amendment to extend the recruitment period (Amendment

date:21/03/18).

NHS'

Miss Nicola J Comwall

PhD student Emall: hra.approvaifnhs.net
University of Leeds

Academic Unit of Elderty Care and Rehabilitation

Bradford Institute for Health Research, Temple Bank House

Bradford Royal Infirnary

BDHE B8R

11 May 2017

Drear Miss Cornwall

Letter of HRA Approval

Study title: An exploration of the perspectives of sedentary behaviour in
stroke survivors with severe mobility disability living at
home: A Q-methodological study

IRAS project ID: 223528
REC reference: 1THID108
S ponsor University of Leeds

| am pleased to confirm that HRA Approval has been given for the above referenced study, on the
basis described in the application form, protocol, supporting documentation and any clarifications
noted in this letter.

Participation of NHS Organisations in England
The sponsor should now provide a copy of this letter to all participating NHS ocrganisations in England.

Appendix B provides important information for sponsors and participating MHS organisations in
England for aranging and confimming capacity and capability. Please read Appendix B carefully, in
particular the following sections:

* Participafing NHS arganizafions in Engiand — this clanfies the types of participating
organisations in the study and whether or not all organisations will be undertaking the same
activities

* Confimafion of capacify and capability - this confirms whether or not each type of participating
MHS organization in England is expected to give formal confirmation of capacity and capability.
Where formal confirmation is not expected, the section also provides details on the time limit
given to participating organisations to opt out of the study, or request additional time, before
their participation is assumed.

* Allocafion of responzibififies and rightz are agreed and documented (4.1 of HRA assessment
criferia) - this provides detail on the form of agreement to be used in the study to confirm
capacity and capability, where applicable.

Further information on funding, HR processes, and compliance with HRA criteria and standards is also
provided.

Page 10f8
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| Ras projsctin | 223528

Itis critical that you invoive both the research management function (e.g. R&D office) suppaorting each
organisation and the local research team (where there is one) in setting up your study. Contact details
and further information about working with the research management function for each organisation
can be accessed from wwew.hra.nhs. ukihra-approval.

Appendices
The HRA Approval letter contains the following appendices:

A — List of documents reviewsd during HRA assessment
* B - Summary of HRA assessment

After HRA Approwal

The document “Affer Ethical Review — guidance for spongors and invesfigators”, issued with your REC
favourable opinion, gives detailed guidance on reporting expectations for studies, including:

* Registration of research

* Motifying amendments

*+  Motifying the end of the study
The HRA website also provides guidance on these topics, and is updated in the light of changes in
reporting expectations or procedures.

Im addition to the guidance in the above, please note the following:

+ HRA Approval applies for the duration of your REC favourable opinion, unless othenwise
naotified in writing by the HRA.

*  Substantial amendments should be submitted direcily to the Research Ethics Committee, as
detailed in the Afer Efhical Review document. Mon-substantial amendments should be
submitted for review by the HRA using the form provided on the HRA website, and emailed to
hra.amendmentsiinhs.net.

*  The HRA will categorise amendments (substantial and non-substantial) and issue confimation
of continued HRA Approval. Further details can be found on the HRA website.

Scope
HRA Approval provides an approwval for research involving patients or staff im MHS crganisations in
Emgland.

If your study involves NHE grganisaftions in other countries in the UK, please contact the relevant
national coordinating functions for support and advice. Further information can be found at
hittpelwesew hra.nbis. uk/resources/applying-for-reviews/nhs-hsc-rd-review.

If there are participating non-MHS organisations, local agreement should be obtained in accordance
with the procedures of the local paricipating non-MHS organisation.
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316



[ s project 1D | 223528

User Feedback

The Health Ressarch Autharity is continually striving to provide a high quality service to all applicants
and sponsors. You are invited o give your view of the service you have received and the application
procedure. If you wish to make your views known please use the feedback form available on the HRA
website: hito:/'waw. hra.nhs. uklabout-the-hra'gove mance/guality-assurancel,

HRA Training

We are pleased to welcome researchers and research management staf at our training days — see
details at hitp:\twww hira.nhs . uk/hra-iraining!

Your IRAS project ID is 223528. Please quote this on all comrespondence.

Yours sincerely

i T Y
R A
\ T
b

Masve |p Groot Bluemink

Assessor

Email: hra.approvali@nhs net

Copy to: Faculty Research Ethicz and Governance adminisfrator — Sponsor Contact
Mz Jane Dennison, Bradford Teaching Hospifalz NHS Foundation Trust — Lead RED
GContact
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IRAS project D | 223528
Appendix A - List of Documents
The final document set assessed and approved by HRA Approval is listed below.

Document Wersion Date
Copies of advertisernent materials for research participants 20 19 Aprl 2017
[Example Q-study adverf]

Covering letter on headed paper [Covering letter_Provisional 1.0 27 April 2017
Cpinion response]

Evidence of Sponsor insurance or indernnity (non NHS Sponsors |10 03 Septermber 2018
only) [University of Leeds 2018-17 Liability Confimation Letter]

RAS Application Form [IRAS_Form_10032017] 10 March 2017
Letter from sponsor [Confirmation of SponsorshipUniversity of 1.0 08 March 2017
Leeds]

Letters of invitation to participant [Appointment confimation letter] (1.0 02 January 2017
Letters of invitation to participant [Consent to contact nwitation 1.0 02 January 2017
letter]
Letters of invitation to participant [Research register invitation letter] | 1.0 02 January 2017
Mon-validated questionnaire [Q-sort response booklet_Stroke 20 27 February 2017
SUnivor]
Mon-validated quesbionnaire [Q-sort response booklet_Carer] 20 27 February 2017
Mon-validated questionnaire [Q-sort response booklet_Healthcare 1.0 23 February 2017
Professionall
Other [Q-study - Condition of Instruction] 10 03 February 2017
COther [Example Q-sort Gnd] 1.0 08 February 2017
Other [Pathway for safeguarding adults during research Q-study] 10 13 Aprl 2007
Cther [Support pathway for participants who become distressed 1.0 11 April 2017
during the Q-study]
COther [Sedentary behaviour in stroke survivors with severe mobility |5.0 20 April 2017
disability_protocol TRACKED]
Other [Schedule of Events] 2 11 May 2017
COther [Statement of Activities] 2 11 May 2017
Participant consent form [Consent form_Stroke sunvivor] an 20 Aprl 2017
Participant consent form [Consent form_Stroke surviver TRACKED]| 3.0 20 April 2017
Participant consent form [Consent form_Sroke suneivor_accessible] [3.0 20 April 2017
Participant consent form [Consent form_Stroke a0 20 April 2017
sunvivor_accessible TRACKED]
Participant consent form [Consent form_Carer] an 20 April 2017
Participant consent form [Consent form_Carer_TRACKED] an 20 Aprl 2017
Participant consent form [Consent form_Healthcare professional] |30 20 April 2017
Participant consent form [Consent form_Healthcare an 20 April 2017
profesional_TRACKED)
Participant consent form [Consent to researcher contact 1.0 01 February 2017
form_Stroke survivaer and carer]
Participant information sheet (PI15) [PI5_Stroke Sumvivor an 20 April 2017
Participant information sheet (P15} [P15_Stroke swrvivor_TRACKED] 3.0 20 April 2017
Participant information sheet (P15} [P15_Siroke swrvivor_accessible]|3.0 20 April 2017
Participant information sheet (PI1S5) [PIS_Stroke 30 20 April 217
sunivor_accessible TRACKED]
Participant information sheet (P15} [PI5_Carer] an 20 April 2017
Fage 4073
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Participant information sheet (PI5) [PIS_Carer_TRACKED] 3an 20 April 2017
Participant information sheet (P15) [P15_Healthcare professional] |30 20 April 2017
Participant information sheet (P15) [P15_Healthcare an 20 April 2017
professional TRACKED]
Participant information sheet (P15) [Summary FIS_Stroke surviver] |20 20 April 2017
Participant information sheet (FI5) [Summary PI5_Stroke 20 20 April 2017
survivor_TRACKED)
Participant information sheet (FIS) [Summary PI5_Stroke 20 20 April 2017
sunvivor_accessible]
Participant information sheet (FI15) [Summary PI5_Stroke 20 20 April 2017
survivor_accessible TRACKED]
Participant information sheet (PI5) [Summary PI5_Carer] 20 20 April 2017
Participant information sheet (P15) [Summarny 20 20 April 2017
P15 _Carer TRACKED)
Research protocol or project proposal [Sedentary behaviour in 40 01 March 2017
stroke sunivors with severe mobility disability Protocol ]
Research protocol or project proposal [Sedentary behaviour in 50 20 April 2017
stroke sunvivors with severe mobility disability_Protocol |
Summary CV for Chief Inwestigator (C1) [CV_Nicola Cormvwall] 1.0 03 March 2017
Summary CV for student [CV_Nicola Comwall] 1.0 08 March 2017
Summary CV for supervisor (student research ) [CV_Academic 1.0 03 March 2017
supenvisor_Anne Forster]
Summary CV for supervisor (student research ) [CV_Academic 10 08 March 2017
supervisor David Clarke]
Summary CV for supervisor (student research ) [CV_Academic 1.0 08 March 2017
supervisor_Karen Birch]
Validated questionnaire [The &-ltem Cognitve Impairment Test (&
CITH
Validated questionnaire [Frenchay Aphasia Screening Test (FAST]]
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Appendix B - Summary of HRA Assessment

IRAS projectID | 223528

This appendix provides assurance to you, the sponsor and the MHS in England that the study, as
reviewed for HRA Approval, is compliant with relevant standards. It also provides information and
clarification, where appropriate, to participating MHS organisations in England to assist in assessing

and arranging capacity and capability.

For information on how the sponsor should be working with participating NHS organisations in

England, please refer to the, parficipating NHS organisations, capacity and capability and

Allocation of responsibilities and righfs are agreed and documented (4.1 of HRA assessment

criferia] sections in this appendix.

The following person is the sponsor contact for the purpose of addressing participating crganisation

questions relating fo the study:

Mame: Clare Skinmer
Tel: 01133434807

Email: govemance-ethics@leeds.ac.uk

HRA assessment criteria

Section HRA Assessment Criteria Compliant with Comments
Standards
1.1 IRAS application completed fas Mo comments
carrecthy
21 Participant information/consent | Yes Mo comments
documents and consent
process
31 Protocol assessment fes Mo comments
4.1 Allocation of responsibilities fas A Staterment of Activities has been
and rights are agreed and submitted and it is intended for this to
documented be used as the contract between the
Sponsor and MHS sites.
4.2 Insuranca/indemnity fas Sponsor's insurance policy will cover
arrangements assessed the design and management of the
study.
MHS indemnity will apply for the
conduct of the study while on NHS
premisesiunder the duty of care of the

Page G079
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Section HRA Assessment Criteria Compliant with Comments
Standards
HHS.
'Where applicable, independent
contractors (e.g. General Practitionars)
should ensure that the professicnal
indemnity provided by their medical
defence organisation covers the
activities expected of them for this
research study
4.3 Financial amangements fes Funding has been secured as part of a
assessed University of Leeds scholarship. Mo
application for external funding has
been made.
There will be no financial provisions to
the sites.
51 Compliance with the Data fes Mo comments
Frotection Act and data
securty issues assessed
5.2 CTIMPS — Arangements for Mot Applicable Mo comments
compliance with the Clinical
Trials Regulations assessed
5.3 Compliance with any fes Mo comments
applicable laws or regulations
&.1 MHS Research Ethics fes REC Favourable Opinion was issued by
Committee favourable opinion the Yorkshire & The Humber - Leeds
received for applicable studies East REC.
6.2 CTIMPS — Clinical [Trials Mot Applicable Mo comments
Authorisation (CTA) letter
raceed
.3 Devices — MHRA notice of no | Mot Applicable Mo comments
objection received
6.4 Other regulatory approvals Mot Applicable Mo comments

and authorisations received
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Participating HHS Organisations in England

This provides detail on fhe types of parficipating NHS organisations in the study and a sisfement a5 o whedher
the acfivities at all organisafions are fhe same or differant.

There is one type of participating NHS organisation in England; therefore, there is only one site type.

The Chief Investigator or sponsor should share relevant study documents with participating MHS
organisations im England in order to put arrangements in place to deliver the study. The documents
should be sent to both the local study team, where applicable, and the office providing the researnch
management fumction at the participating organisation. For MIHR CRN Portfolio studies, the Local
LCRMN contact should also be copied into this correspondence. For further guidance on working with
parficipating NHS organisations please see the HRA website.

If Chief Investigators, sponsors or Principal Investigators are asked o complete site level forms for
parficipating NHS organisations in England which are not provided in IRAS or on the HRA website,
the Chief Investigator, sponsor or Principal Investigator should notify the HRA immediately at
hra.approval@nhs.net. The HRA will work with these organisations to achieve a consistent approach
to information provision.

Confirmation of Capacity and Capability

This describes whether formal confirmation of capacify and capabilify is expected from participafing NHS
organisations in England.

Farticipating MHS organisations in England will be expected to formally confirm their capacity
and capability to host this research.

* The sponsor should ensure that participating NHS organisations are provided with a copy of
this letter and all relevant study documentation, and work jointly with MHS organisations to
arrange capacity and capability whilst the HRA assessment is ongoing.

» Further detail on how capacity and capability will be confimned by paricipating MNHS
organisations, following issue of the Letter of HRA Approval, is provided in the Parficipating
NHE Organizations and Allocation of respanzibilifies and rights are agreed and documented
(4.1 of HRA azsezement cntenia) sections of this appendi:c.

The Assessing, Aranging. and Confirming document on the HRA website provides further

information for the sponsor and WHS crganisations on assessing, arranging and confiming capacity
and capability.

Principal Investigator Suitability

This confirms whether the sponsor posifion on whether a Pi, LG or neither shouwld be in place is comect for each
type of participating NHS organisation in England amd the minimum expecfabions for education, trainimg and
experience that Pis showld meet (where applcabie).

Local Collaborators (LCs) are expected for this type of study. The LCs have been identified at the
MNHS sites and are listed in Part C of the IRAS form.

The Sponsor expects local staff to be trained by the Chief Investigator on the inclusion and exclusion
criteria of the study, as detailed in the Statement of Activities.
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GICP training is not a generic training expectation, in line with the HRA statement on fraining
expactations.

HR Good Practice Resource Pack Expectations

This confirms the HR Good Praclice Resource Pack expectafions for the sfudy and the pre-engagement checks
that showld and showld nof be undertaken

Members of the extarnal research team will attend NHS organisations to undertake research
activiies (consent); therefore, it is expected that a Letter of Access is oblained. Standard DBS
checks and Ococupational Health clearance would be appropriate.

Other Information to Aid Study Set-up

This defails any other information that may be helpfwl to sponsors and parbicipafing NHS organisations in
England to aid sfudy sef-up.

* The applicant has indicated that they do not intend to apply for inclusion on the MIHR CRN
Portfolio.

* Some participants may also be recruited outside the MHS and some activity will take place
ouiside the NHS. HRA Approval does not cover activity cufside the NHS. Before recruiting or
undertaking activity cutside the NHS the research team must follow the procedures and
govemmance arrangements of responsible crganisations.

Page d of 9
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Appendix F Letter of Favourable Opinion Research Ethics Committee T Q-

Methodology Study

INHS

Health Research Authority

Yorkshire & The Humber - Leeds East Research Ethics Committee
Jarrow Business Centre

Rolling Mill Road

Jarmow

NE32 30T

Telephone: 0207 104 3081

Please note: This is the
favourable opinion of the

REC only and does not allow
you to start your study at NHS
sites in England until you
receive HRA Approval

04 May 2017

Miss Nicola J Comwall

PhD student

University of Leeds

Academic Unit of Elderly Care and Rehabilitation

Bradford Institute for Health Research, Temple Bank House
Bradford Royal Infirmary

BD9 6RJ

Dear Miss Cormwall

Study title: An exploration of the perspectives of sedentary
behaviour in stroke survivors with severe mobility
disability living at home: A Q-methodological study

REC reference: 17YHIO106

IRAS project ID: 223528

Thank you for your letter of 287 April, responding to the Committes®s request for further
information on the abowve research and submitting revised documentation.

The further information has been considered on behalf of the Committes by the Chair.

We plan to publish your research summary wording for the above study on the HRA wehsite,
together with your contact details. Publication will be no earier than three months from the date
of this opinicn letter. Should you wish to provide a substitute contact point, require further
information, or wish to make a request to postpone publication, please contact

hra studyregistration@nhs.net outlining the reasons for your request.

A Reseanch Ethics Commilttes established by the Health Research Authority
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Confirmation of ethical opinion
On behalf of the Committee, | am pleased to confirm a favourable ethical opinion for the above

research on the basis described in the application form, protocol and supporting documentation
as revised, subject to the conditions specified below.

Conditions of the favourable opinion

The REC favourable opinion is subject o the following conditions being met prior to the start of
the study.

Management permission must be obtained from each host organisation prior to the start of the
study at the site concemed.

Management permission should be sought from all NHS organisafions invalved in the sfudy in
accordance with NHS research governance amangements. Each NHS organisation must
confirm through the signing of agreements and/or other documents that if has given permission
for the research to proceed (except where explicitly specified otherwise).

Guidance on applying for NHS permission for research is available in the Integrafed Research
Applicafion System, www.hra.nhs.uk or af hifozwww. rdforum. nhs k.

Where a NHE organisation’s role in the study is imited fo identifying and referming potfential
parficipants fo research sites ("participant identificafion cenire"), guidance shouwld be sought
from the RE&D office on the information it requires to give permission for this activily.

For non-NHE sites, site management permission should be obtained in accordance with the
procedures of the relevant host organisation.

Sponsors are nof required to nofify the Committee of management permissions from host
organisafions

Reqistration of Clinical Trials

All clinical trials (defined as the first four categories on the IRAS filter page) must be registered
on a publically accessible database within 6 weeks of recruitment of the first participant (for
medical device studies, within the timeline determined by the current registration and publication
trees).

There is no reqguirement to separately natify the REC but you should do so at the earliest
opportunity e.g. when submitting an amendment. We will audit the registration details as part of

the annual progress reporting process.

To ensure transparency in research, we strongly recommend that all research is registered but
for non-clinical trials this is not cumently mandatory.

If a sponsor wishes to request a deferral for study registration within the required timeframe,
they should contact hra_studyregistration@nhs.net. The expectation is that all clinical trials will

A Research Ethics Committes established by the Health Research Authorty
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ke registered, however, in exceptional circumstances non registration may be permissible with
prior agreement from the HRA. Guidance on where to register is provided on the HRA website.

It is the responsibility of the sponsor to ensure that all the conditions are complied with
before the start of the study or its initiation at a particular site (as applicable).

Ethical review of research sites

MNHS sites

The favourable opinion applies to all NHS sites taking part in the study, subject fo management
permission being obtained from the NHS/HSC R&D office prior to the start of the study (see
"Conditions of the favourable opinion™ below).

Non-MHS sites

Approved documents

The final list of documents reviewed and approved by the Committes is as follows:

Document Verzion Drate

Copies of advertisement materals for research participants 20 18 April 2017
[Example Q-study advert]

Caowvering letter on headed paper [Covering letter_Provisional 1.0 27 April 2017
Opinion response]

Evidence of Sponsor insurance or indemnity (mon MHS Sponsors 1.0 08 September 2016
anly) [University of Leeds 2016-17 Liability Confimmation Letter]

IRAS Application Form [IRAS_Form_10032017] 10 March 2017
IRAS Application Form XML file [RAS_Form_10032017] 10 March 2017
IRAS Checklist XML [Checklist_2B042017) 28 April 2017
Letter from sponsor [Confirmation of Sponsorship_University of 1.0 048 March 2017
Leeds]

Letters of invitation to participant [Appointment confimation letter] (1.0 02 January 2017
Letters of invitation to participant [Consent to contact invitation 1.0 02 January 2017
lattar]

Letters of invitation to participant [Res=arch register invitation letter] (1.0 02 January 2017
Maon-validated questionnaire [Q-sort respanse booklet Stroke 20 27 February 2017
survivor]

Man-validated questionnaire [-sort response booklet_Carer] 20 27 February 2017
Man-wvalidated questionnaire [Q-sort response booklet Healthcare (1.0 28 February 2017
Professional]

Crher [Schedule of Events] 1.0 02 March 2017
Cther [Statement of Activities] 20 02 March 2017
Crher [Q-study - Condition of Instruction] 1.0 08 February 2017
Crher [Example Q-sort Grid] 1.0 05 February 2017
Cther [Pathway for safeguarding adults during research Q-study] 0 13 April 2017
Crther [Support pathway for participants whao become distressed 1.0 11 April 2017
during the Q-study]

Crher [Sedentary behaviour in stroke survivors with severe mobility (5.0 20 April 2017
disability_protocol_TRACKED]

A Reseanch Eihics Committes established by the Haalth Research Authorily
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Participant consent form [Consent to researcher contact 1.0 01 February 2017
form_Stroke sunvivor and carer]

Participant consent form [Consent form_Stroke sunvivor] 3.0 20 April 2017
Participant consent form [Consent form_Stroke sunvivor TRACKED]| 2.0 20 April 2017
Participant consent form [Consent form_Stroke survivor_accessible] (3.0 20 April 2017
Participant consent form [Consent form_Stroke 30 20 April 2017
survivar_accessible_TRACKED]

Participant consent form [Consent form_Carer] 30 20 April 2017
Participant consent form [Consent form_Carer TRACKED] 3.0 20 April 2017
Participant consent form [Consent form_Healthcare professional] 30 20 April 2017
Participant consent form [Consent form_Healthcare 3.0 20 April 2017
profesional_TRACKED]

Participant information sheet (PI15) [FI5_Stroke Survivor] 30 20 April 2017
Participant information sheet (PI15) [FI5_Stroke survivor_TRACKED) 2.0 20 April 2017
Participant information shest (PI3) [PI5_Stroke survivor_accessible]| 3.0 20 April 2017
Participant information sheet (PIS) [FI15_Stroke 30 20 April 2017
survivor_accessible TRACKED]

Participant information sheet (PIS) [PI5_Carer] 30 20 April 2017
Participant information sheet (PIS) [PIS_Carer TRACKED] 3o 20 April 2017
Participant information sheet (PI5) [FI5_Healthcare professional] |30 20 April 2017
Participant information sheet (P15} [FI5_Healhcare 30 20 April 2017
professional TRACKED]

Participant information sheet (PI5) [Summary PI5_Stroke survivor] |2.0 20 April 2017
Participant information sheset (PI5) [Summary PIS_Stroke 2.0 20 April 2017
survivor TRACKED]

Participant information sheet (PI5) [Summary PI5_Stroke 20 20 April 2017
survivor_accessible]

Participant information sheet (PI5) [Summary PI5_Stroke 20 20 April 2017
survivor_accessible_TRACKED]

Participant information sheet (PIS) [Summary PI5_Carer] 20 20 April 2017
Participant information shest (PI5) [Summary 20 20 April 2017
PI5_Carer TRACKED]

Research protocol or project proposal [Sedentary behaviour in 4.0 01 March 2017
stroke survivors with severe mobility disability Protocol ]

Research protocol or project proposal [Sedentary behaviour in 50 20 April 2017
stroke surviveors with severe mobility disability_Protocol |

Summary CV for Chief Investigator (CI) [CV_Micola Cormwall] 1.0 08 March 2017
Surmnmary OV for student [CW_Micola Comwall] 10 08 March 2017
Summary CV for supervisor (student research) [CV_Academic 1.0 03 March 2017
supervisor_Anne Forster]

Summary CV for supervisor (student research) [CV_Academic 1.0 08 March 2017
supenvisor_David Clarke]

Summary CV for supervisor (student research) [CV_Academic 1.0 08 March 2017

supervisor_Karen Birch]

Validated questionnaire [The B-ltem Cognitive Impaimnent Test (6
CITj]

Validated guestionnaire [Frenchay Aphasia Screening Test (FAST)]

A Reseanh Ethics Committes established by the Haalth Research Authortty
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Statement of compliance

The Committee is constituted in accordance with the Governance Arangements for Research
Ethics Committees and complies fully with the Standard Operating Procedures for Research
Ethics Committees in the UK.

After ethical review

Reporting requirements

The attached document “After ethical review — guidance for researchers” gives detailed
guidance on reporting requirements for studies with a favourable opinion, including:

Motifying substantial amendments

Adding new sites and investigators
Maotification of serious breaches of the protocol
Progress and safety reports

Motifying the end of the study

The HRA website also provides guidance on these topics, which is updated in the light of
changes in reporting reguirements or procedures.

User Feedback

The Health Research Authority is continually striving to provide a high guality service fo all
applicants and sponsors. You are invited to give your view of the senvice you have received and
the application procedure. If you wish to make your views known please use the feedback form
available on the HRA website: http:/fwww hra nhs uklabout-the-hra/govemance’guality-
assurance/

HRA Training

‘We are pleased to welcome researchers and R&D staff at our training days — see details at
http:hwww . hra nhs.uklhra-training/

[17/YHID106 Please quote this number on all correspondence

With the Committee’s best wishes for the success of this project.
Yours sincerely

PP

W g

Dr Rhona Bratt
Chair

A Reseanh Ethics Commiites esiablished by the Haalth Research Authortly
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Email:nrescommittee. yorkandhumber-leedseast@nhs_net

Enclosures: “After ethical review — guidance for
researchers” [SL-AR2Z]

Copy to: Faculty Research Ethics and Governance administrafor
Mrs Jane Dennison, Bradford Teaching Hospifals NHS Foundation Trust

A Ressanch Ethics Committes esiablished by the Haalth Research Authoriy
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Appendix G 6-ltem Cognitive Impairment Test(6-CIT)

The G6ltem Cognitive Impairment Test (6 CIT)

Guestion

What Yesr is it

What month is it
Give the nrremory
phraze e.q.
(Lohn/Smith 42 e et
Sireat/Badfiord]

About what time is it
Count back from 20-1

Say months in reverse

Repeat the memony
phrase

Total score for 6CIT

-7 = Prabably normal

E- 28= Cognitive impairment

Score range

Q-1
Q-1

Q-1
-2
-2

0-5

0-28

Weighting

=4
%3

AR

330




How to parform and score the tast
Try ta perform Me 1es In 3 quiet place with no obvious clock or calendar yislble o the patent.

Ask the patlent what yaar If 157
= [T they get It camect then they score 22ro (na emors), I they o=t § wiong then scone 1

Wwhat month ke 17

= [T comect score zero and B wrong then score

Tall the pathant that you are going to tell them a fictlonal addrese which you would [lke tham to
try and memaries and then repeat back to you sferwands.

«  Ea3y "John / Brown /42 7 Wast Strest | Bedord™ for devige 3 similar address releyvant to your
couniry with 5 main elements (g9, Richard Byerks 42 Sandign Road Durban might be more
redevant for South Africa). Make sure that the patlent |8 able to repaat the address comechy
before maoving on and wamn them to iy and memarise It 35 you are going 1o ask them to
repeat & agaln In & few minutas. Mo score Is made at iis stage.

Ask the patlent the time

= [T they get o within &0 minutes or an hour of the comect Bme then they score 2ena, B not score
1

Ask the patient to count backwardae from 20 to 1.

« [T they oo Nis comectly they score zem, If they make one emor then score 1 and for 2 of mare
&mars score 2 (nate they can not scone more than 2 sar this question).

Ask the patlent to say the montha of the yesr backwarde starfing st Decamber.

« |tend ta glve them pienty of time far this and It doesnt matter ¥ they have 1o kesp 52ying the
months of the year forwards In order 1o get the answer. Inevitably they somelimes farget
where they were, and | somelimes prompt them or offer encouragemsent that they're doing
well Agaln If they get It all comect then score Zers, one Smar — SCOME GNe, 2 Or MAre ETIrE
2oare 2.

Finally 2ek them to repeat the address back to you.

+ The 3ddress Is broken Inbo 5 segments and I scored for each emor they make In
rememibening It up ta 3 score of 5. e, AN cormact = Zefo, one bt wrang = 1, 2 parts wrang = 2
. 3 parts wrong = 3, 4 parts wrong = 4 and all wrong = 5 Finaly o complste e sconng
muflgly the score for e2ch guestion by the weight In e nelghbouring column and then add
up all the welghi=d scones which should glve vou 8 score of between 0- 25
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Appendix H Frenchay Aphasia Screening Test (FAST)

332



