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Abstract

People with stroke can experience deficits in executive function, affecting participation in
daily life. Cardiorespiratory exercises and resistance training have been found to improve
cognition in healthy older adults, but evidence of their effect on stroke patients is limited.
This study evaluated the feasibility of conducting a clinical trial to assess their effectiveness

on attention, working memory and quality of life with people with stroke.

Methods: The first three phases of the Medical Research Council's Framework (MRC) for
developing and evaluating Complex Interventions to Improve Health were undertaken
including: literature review; an online survey exploring current physiotherapy practice with
stroke patients; feasibility study. The online survey surveyed members of the Association of
Chartered Physiotherapists in Neurology. The feasibility study used a quasi-experimental
single-group pre-test post-test design. The intervention comprised 36 sessions delivered
over 12 weeks. A post-intervention acceptability survey was completed after 12 weeks.
Measured outcomes included the Kettle Test; Trail Making Test; Stroke Specific Quality of

Life Scale. Descriptive statistics and thematic data analysis were used.

Results:

Survey Study: sample comprised 73 physiotherapists. Three main themes emerged:
combined intervention; impact on quality of life; dependent access and assessment of
executive function. Physiotherapists recognised that executive function problems impact
rehabilitation potential and considered executive function in interventions.

Cardiorespiratory exercises and resistance training were frequently used interventions.

Feasibility Study: three participants completed the assessments, intervention, and post-
intervention acceptability survey. Participants accepted the intervention and data collection
procedures. Resources, locations, and settings were adequate for the small sample size. The
intervention was not associated with improved attention, working memory, or quality of

life.



Conclusion: The feasibility study findings did not justify a future clinical trial. This PhD
contributed to the evidence-based by completing the first three phases of the MRC's

Framework, providing a foundation for the design of future studies.
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Chapter 1: Introduction and Background

The thesis is structured to allow the reader to follow the process of developing the focus of
the study, the research questions, the design of the survey and feasibility studies, and
presents and discusses the analysis of data that emerged from each study. The thesis is
presented within seven chapters. Chapter One introduces the thesis structure and
definitions of the key terms used throughout the thesis. It also provides the context,
background, importance, and rationale for the PhD topic and the aim of this thesis. Chapter
Two provides a review of the literature, which demonstrates the relevance of the PhD topic
and the gap in the current evidence base. The literature review explores the role of
physiotherapy in stroke, the impact of stroke on executive functions (EF), and physiotherapy
interventions used with stroke patients. Chapter Three introduces the survey study and its
position in the context of the Medical Research Council Framework (MRC) for the
Development and Evaluation of Randomised Controlled Trials (RCT) for Complex
Interventions to Improve Health (Campbell, 2000) and the rationale for its importance.
Chapter Three discusses and explains the survey study's methods, study procedures, results,
and data analysis. The discussion of the survey study results, implications for physiotherapy
practice, and future research are also discussed. Chapter Three also explains how the survey
study results informed the feasibility study research design. Chapter Four presents the
feasibility study's methodological approach, research design, study procedures, and
research questions. Chapter Five presents the feasibility study results addressing each of the
study objectives. Chapter Six discusses the feasibility study results, with Chapter Seven
providing an overall conclusion, recommendations for future research and implications for

practice.



1.1 Introduction

A stroke is characterised by a sudden loss of blood supply to a part of the brain, causing
brain cells to become damaged or die due to the absence of oxygen and nutrients, thus
leading to disability and death (Sacco et al., 2013; Hankey, 2017). Broadly, there are two
types of stroke: 85% of stroke cases are ischaemic; the other 15% of all strokes are
haemorrhagic (Intercollegiate Stroke Working Party [ISWP], 2016). An ischaemic stroke
occurs when a blood supply blockage is caused by a blood clot or a build-up of atheroma. A
haemorrhagic stroke is due to uncontrolled bleeding in the brain from a ruptured blood
vessel (Sacco et al., 2013). Worldwide, stroke is the second leading cause of death (Go et al.,
2014; Feigin et al., 2021) and one of the major causes of death and disability in England
(Office for National Statistics, 2016; Stroke Association, 2021). More than 100,000 people
are affected by stroke each year in the United Kingdom (UK) (ISWP, 2016; Stroke
Association, 2021). Of all people who experience a stroke, 50% to 75% will have residual
physical and cognitive deficits affecting their independence (Tiozzo et al., 2015). Hence, a
stroke can cause a sudden and severe disruption to someone's life. Cognitive impairment
post-stroke is prevalent and occurs in 20 to 75% of people with acute strokes (Patel et al.,
2002; Riepe et al., 2004; Lesniak et al., 2008), and may become persistent in 32% of people
with stroke for up to three years after the first stroke onset (Patel et al., 2003). Cognitive
dysfunctions are associated with overall disability and mortality post-stroke (Bays, 2001;
Hochstenbach et al., 2001; Patel et al., 2002). Cognitive impairments are the result of
several factors, such as the location of the lesion, pressure on the brain tissue by the lesion
and associated oedema (Ferro, 2001). Therefore, following a stroke, people may develop
cognitive impairments in several areas of functioning that may affect daily activities and

other social interactions (Worthington and Waller, 2009).

Post-stroke consequences can be varied and include problems in function, mobility, balance,
and/or cognition, such as attention and memory (Saunders, Greig and Mead, 2014). Post-
stroke impairments may affect memory processing, attention, perception, and language
processes (Jin et al., 2006). Executive function sub-domains, such as working memory and
attention, can also be affected by stroke (Ownsworth and Shum, 2008) (Please see section

1.3 regarding EF and cognition definitions). Cognitive impairments can negatively impact the



performance of activities of daily living (ADLs) (Patel et al., 2002). As a result, people
experiencing a stroke may be less engaged in personal daily activities such as eating,
dressing, and social interactions (Jin et al., 2006), which could result in a poorer quality of
life (QoL) (Paker et al., 2010). The impact of stroke on cognition and the importance of
attention and working memory on functional recovery post-stroke is further discussed in the

Background section 1.2.

In people with chronic diseases, QoL can be used to measure the healthcare effect when a
cure is not viable (Burckhardt and Anderson, 2003). Quality of life (see full definition in
Section 1.3) can be defined as a significant marker of how individuals perceive their well-
being, reflecting both positive and negative dimensions of their lives at a specific time.
Essential components of QoL include, for example, physical and mental health and sense of
safety (The WHOQOL Group, 1998). Focusing on physical rehabilitation post-stroke can have
a positive impact on Qol; however, other factors need to be considered (Cumming et al.,
2014). For example, poor QoL 6-10 months post-stroke is associated with cognitive
impairments regarding visuospatial ability in the first month post-stroke (Nys et al., 2006). A
study by Hochstenbach et al. (2001) to describe the Qol of stroke patients and to refine
neuropsychologic predictors for poor QoL reported that administering cognitive tasks,
mainly in the attention domain, at two months post-stroke can predict the person’s QoL at
ten months. Previous evidence (Hochstenbach et al., 2001) supported the importance of
measuring QoL post-stroke. Moreover, low engagement with ADLs is linked to cognitive
impairments post-stroke, resulting in poor QoL (Hochstenbach et al., 2001; El Husseini et al.,

2023).

The National Institute for Health and Care Excellence’s (NICE) (2013) guidelines stated that
stroke rehabilitation aims to prevent complications, reduce disabilities, and improve daily
function by quickly assessing cognitive issues. While there are different interventions
approaches for treating stroke (Please see section 1.2.2), cardiorespiratory exercises and
resistance training have been considered in previous literature as interventions to improve
EF (Churchill et al., 2002; Cotman and Berchtold, 2002; Colcombe and Kramer, 2003;
Colcombe et al., 2004; McAuley, Kramer and Colcombe, 2004; Erickson and Kramer, 2009;

Liu-Ambrose et al., 2010). A Cochrane review conducted on physical fitness training for



stroke patients found that a conclusion regarding the impact of fitness training on Qol,
mood, or cognitive functions could not be drawn. Although cognitive function is a key
outcome for stroke patients, it is still an under-investigated area (Saunders et al., 2020).
Furthermore, previous studies (Churchill et al., 2002; Cotman and Berchtold, 2002;
Colcombe and Kramer, 2003; Colcombe et al., 2004; McAuley, Kramer and Colcombe, 2004;
Erickson and Kramer, 2009; Liu-Ambrose et al., 2010) have established the benefits of
cardiorespiratory and resistance exercises in improving cognition in healthy older adults.
However, the evidence of the effect of interventions, such as cardiorespiratory exercises

and resistance training, for stroke patients is still limited (Saunders et al., 2020).

In order to address this gap, this PhD thesis followed the MRC Framework (Campbell, 2000)
and completed the first three stages of the Framework which resulted in a literature review
chapter in addition to the survey and feasibility studies. The MRC framework (Campbell,
2000) helps researchers to choose the best methodology to answer the intended research
guestion by conducting several stages before clinical trials. The first stage was to conduct a
literature review to explore the evidence base for physiotherapists’ use of cardiorespiratory
and resistance training exercises related to improving EF and identify which outcome
measures physiotherapists were using in practice to evaluate EF and Qol, which is described
in the next chapter. A survey study was conducted to collect data about the most common
outcome measures and interventions used in physiotherapy clinical practice with people
with stroke and consider physiotherapists' perspectives on the relationship between theory
and practice. The survey study results informed the feasibility study design, which was the
third stage of the MRC Framework (Campbell, 2000). The feasibility study methodology,
results and discussion are presented in chapters four, five and six. The feasibility study was
an essential phase to complete as part of this PhD project to identify any problems that may

occur when conducting a future clinical trial (Craig et al., 2008).

Research questions could be answered by following either qualitative, quantitative or mixed
methods approaches considering the philosophical perspectives. Creswell and Creswell
(2023) refer to the research paradigms as worldviews, as they provide a global perspective
on research. Quantitative research aligns with positivist philosophy, which emphasises

objectivity, measurement, and the idea that reality is observable, stable, and measurable



across various contexts (Creswell and Creswell, 2023). Quantitative research focuses on the
data to be measured to accept or refuse a theory and to make progress within a study. This
approach aims to generate generalisable knowledge through empirical testing and statistical
analysis, treating social phenomena as quantifiable entities (Bryman, 2016). On the other
hand, qualitative research is reflected in interpretivism, which states that reality is socially
constructed and dependent on context (Denzin et al., 2024). This perspective prioritises

depth over breadth, attempting to capture individuals' experiences and meanings.

Pragmatism offers an alternative philosophical perspective that contains elements from
guantitative and qualitative approaches. It emphasises the practical significance of research
guestions and encourages methodological flexibility (Morgan, 2007). Pragmatism paradigms
use methods that are best suited to answer the specific research question, hence supporting
the mixed-methods approach that integrates both quantitative and qualitative techniques
(Tashakkori and Teddlie, 2010). Therefore, the mixed-methods methodological approach
and pragmatic paradigm underpinned both the survey and feasibility studies. Qualitative

and quantitative data were collected for both studies.

1.2 Background

1.2.1 Impact of Stroke on Cognition

As defined in section 1.3, EF controls mental processes such as organisation, problem-
solving, decision-making, attention, and working memory (Ponsford, 2008; Evans, 2009;
Diamond, 2013). The focus of this thesis will be on attention and working memory as they

were less considered as primary outcomes in the literature.

Impaired cognitive functions, such as attention and other cognitive processes, may affect all
activities that have been impaired by stroke, such as balance (Stelmach, Zelaznik and Lowe,
1990). For example, with deficits in planning or problem-solving post-stroke, people with
stroke have been found to exhibit unsafe physical movements, which could increase the risk
of falls (Brown, Sleik and Winder, 2002; Hyndman and Ashburn, 2003). It is helpful from a
clinical perspective to split EF into four sub-domains according to their clinical contribution

to assess the impact of executive deficits on functional recovery: working memory;



inhibition of prepotent responses; mental set-shifting; and fluency (Miyake et al., 2000; Fisk
and Sharp, 2004). Working memory and attention deficits have a significant impact clinically
and can compromise rehabilitation and functional outcomes (Zinn et al., 2007). Therefore,
intact working memory and attention are crucial for a successful rehabilitation outcome.
Working memory is a limited-capacity system essential for temporary information
processing, storage, and information manipulation (Diamond, 2013; Rabinovici, Stephens
and Possin, 2015). Working memory is crucial for everyday activities like remembering a
phone number while dialling or comprehending a long sentence (Rabinovici, Stephens and
Possin, 2015). Stroke patients with affected working memory may struggle with focus and
forgetfulness, involving higher-level thinking tasks like decision-making and planning,
consequently affecting their treatment sessions and rehabilitation outcomes (Zinn et al.,
2007). Attention is essential on focusing on tasks, reduce distractions and managing
different tasks at the same time (Robertson, 2014). If attention or cognitive speed are
affected after a stroke, this can significantly affect and reduce the person’s ability to process
complex information (Torgesen, 1994) which will impact rehabilitation as it will affect
patient’s ability to follow exercises and instructions given by physiotherapists. Attentional
deficits can manifest in various ways, including reduced concentration, increased
distractibility, difficulties with multitasking, and mental fatigue (Loetscher et al., 2019). This
thesis will focus on attention as a subdomain of EF, specifically focusing on the types of
attention that include selective, divided, and shifting attention (See section 1.3 for attention
definition). Cognitive deficits affect people’s ability to engage in rehabilitation and their
functional recovery (Zinn et al., 2004). For instance, high information processing is
responsible for better and improved rehabilitation outcomes for physical and functional
activities (Dancause, Ptito and Levin, 2002; Zinn et al., 2007). If planning and information
processing capacity are reduced, along with prospective memory, post-stroke this may
affect rehabilitation outcomes as patients may find it difficult to remember and follow
instructions and exercises given by physiotherapists (Zinn et al., 2007). Hence, rehabilitation
outcomes and functional improvement can be affected. Therefore, intact EF are crucial for

living independently and performing daily activities (Cahn-Weiner, Boyle and Malloy, 2002).



1.2.2 Treatment Approaches

While different treatments, such as cognitive rehabilitation, are suggested and undertaken
with stroke patients to improve cognitive functions, there are no conclusive findings on the
efficacy of such treatments (das Nair et al., 2016; Loetscher et al., 2019). Both previously
mentioned Cochrane reviews (das Nair et al., 2016; Loetscher et al., 2019) are an update of
earlier evidence in 2007 and 2013, respectively, which confirms that the effectiveness of
cognitive rehabilitation for attention and memory is inconclusive. Cognitive rehabilitation is
defined as a “systematic, functionally oriented service of therapeutic activities that are
based on assessment and understanding of the patient’s brain-behavioural deficits”
(Cicerone et al., 2000, pp. 1596—-1597). Cognitive rehabilitation aims to restore or
compensate for the lost EF or to use external adaptive methods using systematic

therapeutic activities.

Two main approaches have been suggested for treating EF deficits post-stroke (Cicerone et
al., 2000; Evans, 2009; Wilson et al., 2009; Cumming, Marshall and Lazar, 2013). Firstly, the
restorative approach is to re-establish lost EF post-stroke (Cumming, Marshall and Lazar,
2013) by using different interventions, for example, but not limited to, computerised
training for working memory (Westerberg et al., 2007; Lundqvist et al. 2010). Secondly, the
compensatory approach involves teaching people with stroke compensatory techniques to
adapt to the lost EF post-stroke in order to increase independence (Cumming, Marshall and
Lazar, 2013), for example, using interventions such as analogical-problem-

solving training (Man et al., 2006).

Pyoria et al. (2007, p.503) stated that the “nature and extent of the cognitive deficiency
must be considered in physiotherapy if stroke rehabilitation is to be a learning process”. The
main aims of the rehabilitation process post-stroke are to maximise functional outcomes,
enhance patients’ independence, and prevent any further complications or neurological
deficits (Murie-Fernandez et al., 2010). Along with occupational therapists (OT), the role of
physiotherapists in stroke rehabilitation is to enable stroke patients to return to
independence in ADLs and achieve the best physical outcomes (Stokes and Stack, 2011).

After a stroke, physiotherapy treatments can be categorised into three approaches:


https://www.strokengine.ca/en/glossary/working-memory/

neurophysiological; motor learning or orthopaedic principles; and physiotherapists could
use a single or mixed approach with their stroke patients (Pollock et al., 2008, 2014). There
are several approaches that physiotherapists use in stroke rehabilitation. For example,
physiotherapists could use balance training to reduce the risk of falling post-stroke
(Cabanas-Valdés, Cuchi and Bagur-Calafat, 2013; Pollock et al., 2014), and positioning to
reduce the risk of shoulder subluxation. Moreover, other approaches to target gait and
mobility include treadmill walking with or without body weight support for gait re-education
and to help patients walk independently (Mehrholz, Thomas and Elsner, 2017). Other
treatment approaches, such as cardiorespiratory exercises and resistance training, are
strongly recommended for stroke patients (Harris and Eng, 2010; Dobkin and Dorsch, 2013;
Saunders et al., 2020). The effect of cardiorespiratory exercises and resistance training on
stroke patients and healthy adults will be covered later in Chapter Two under the
intervention section (Please see section 2.7). People with a stroke can benefit from physical
activities such as cardiorespiratory exercises and resistance training to improve cognition,
but there is a need for future comprehensive research to address the efficacy of physical

activities in improving the EF post-stroke (Cumming et al., 2012; Saunders et al., 2020).

1.3 Definitions

The following section provides definitions and explanations of key terms used throughout

this thesis.

Cognitive skills: can be defined as multifaceted mental abilities needed to complete
different mental processes. Examples of mental abilities are attention (focusing, shifting,
dividing, or sustaining attention on a particular stimulus or task) and EF (planning, organising
thoughts, inhibition, control), which are considered sub-domains of cognition (Stuss, 2009;
Cumming, Marshall and Lazar, 2013). Thus, attention and its sub-domains and EF have been

categorised under cognition according to Cumming, Marshall and Lazar’s (2013) definition.

Executive functions: refer to “high-level cognitive functions that provide control and
direction of lower-level, more automatic functions” (Stuss, 2009, p.8). The EF controls
higher-order functions such as planning, organisation, problem-solving, self-monitoring,

decision-making, and divided attention (Ponsford, 2008; Evans, 2009). According to



Ponsford (2008) and Evans (2009), divided attention (which is a sub-domain of attention
that has been categorised under cognition) (Stuss, 2009; Cumming, Marshall and Lazar,
2013) is part of EF. Furthermore, Diamond (2013) defined EF as “a collection of top-down
control processes used when going on automatic or relying on instinct or intuition would be

ill-advised, insufficient, or impossible” (Diamond, 2013, p. 136).

The three core EF are: interference control, such as selective attention and cognitive
inhibition; working memory; and cognitive flexibility, which is also called set shifting or

mental flexibility (Miyake et al., 2000; Lehto et al., 2003).

Attention: it has been defined as: “...the taking possession by the mind, in clear and vivid
form, of one out of what seem several simultaneously possible objects or trains of thought.
Focalization, concentration, and consciousness are of their essence. It implies withdrawal
from some things in order to deal effectively with others” (James, 1995, p. 403-404).
Attention is the “most prominent” neuropsychological deficit (Hochstenbach et al., 1998),
ranging in prevalence from 46% to 92% in people with acute stroke (Nys, 2005; Hyndman,

Pickering and Ashburn, 2008).

Selective attention describes the ability to concentrate on one source of information while
shifting attention between other inputs. Whereas divided attention relates to processing
more than one information source at once by shifting between sources rapidly with a
limited ability to process all information in parallel (Hahn et al., 2008; Schmidt and Lee,

2011).

Working memory: is the ability to store information during simple and complex tasks and to
manage the information consciously, an example of which is trying to memorise a phone
number before dialling (Smith and Jonides, 1999; Zinn et al., 2007; Rabinovici, Stephens and
Possin, 2015).

There are discrepancies in the literature regarding whether attention or its sub-domains are
part of cognitive functions or EF since EF controls the sub-domains of attention, such as
limited, selective, and divided attention. Throughout this thesis, cognition will be viewed as

an umbrella term covering EF and its cognitive sub-domain functions to eliminate any



confusion. In contrast, EF will be defined as an umbrella term for other complex cognitive
sub-domain functions, such as working memory, inhibition, cognitive flexibility, and

attention and its sub-domains (Diamond, 2013).

Quality of Life: the terms health-related quality of life (HRQOL) and quality of life (QoL) are
often used interchangeably without acknowledging their distinctions (Kaur and Kaur, 2023).
Qol is defined by the World Health Organisation Quality of Life (WHOQOL) Group as
“individuals’ perceptions of their position in life in the context of the culture and value
systems in which they live and in relation to their goals, expectations, standards, and
concerns” (The WHOQOL Group, 1998, p. 551). While HRQOL represents a multifaceted
assessment of how a disease and its treatment impact a patient's functions and overall well-

being (Sitlinger and Zafar, 2018).

Quality of life is influenced by various factors, including physical health conditions, mental
well-being, and social conditions (Pietersma, De Vries and Van Den Akker-van Marle, 2013).
HRQOL is dependent upon an individual's health status and focuses on the implications of
patient’s health status on QoL (Kaur and Kaur, 2023). Stroke can significantly impact

activities of daily living (ADL) and mobility, thereby affecting HRQOL (Markus, 2012).

Post-stroke survivors and their lack of productivity due to financial problems and the need
of care impose a burden on families (Langhorne, Bernhardt and Kwakkel 2011; Rhoda 2014).
Consequently, comprehending patients' perceptions of HRQOL is crucial for enhancing
healthcare services, particularly for stroke patients (Jalali and Dutta, 2012; Tang et al., 2013;
Katona et al., 2015).

Stages of stroke recovery: Bernhardt et al. (2017) defined the stages of stroke recovery as:
hyperacute; acute; early and late subacute; and chronic phases. As defined by Bernhardt et

al. (2017), the following stages will be referred to throughout this thesis:

e The hyperacute phase lasts for the first twenty-four hours post-stroke onset.
e The acute phase lasts until the first week post-onset.
e Early and late sub-acute phases last from seven days to three months and three

months to six months, respectively.
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e The last stage is chronic, usually lasting more than six months.

Chronic stroke: this stage refers to stroke patients who are six months post-stroke. This
population has been selected for this PhD thesis because they have been the focus of
previous studies, are medically stable, and can engage in research activities. Additionally,
they are less likely to be receiving active therapy, reducing the potential for confounding

variables that could influence the research outcomes.

Stroke severity: most strokes are neurologically mild to moderate (Wolf, Baum and Conner,
2009). The severity of stroke depends on the affected domains (e.g., motor, sensory,
cognition) post-stroke and is classified based on the neurological deficits involved (Kelly-

Hayes et al., 1998).

e Level “A” indicates that there are no neurological deficits post-stroke.
e Level “B” means mild or moderate deficits due to stroke, and

e Level “C” indicates severe deficits due to stroke (Kelly-Hayes et al., 1998).

Stroke classification: different methods can be used to classify stroke, for example, the
Oxford Community Stroke Project classification, also known as the Bamford classification, is
an accepted method for stroke classification (Bamford et al., 1991). Bamford’s method
classifies stroke according to the lesion sides in the brain, and it depends on clinical findings
and helps to underline the pathology based on the signs and symptoms. For example,
Lacunar Infarction (LACI) patients are “presented with a pure motor stroke, pure sensory
stroke, a sensory-motor stroke or ataxic hemiparesis” (Bamford et al., 1991, p. 1522).
Another example is Total Anterior Circulation Infarcts (TACI), where people are “presented
with a combination of new higher cerebral dysfunction (e.g., dysphasia, dyscalculia,
visuospatial disorder); homonymous visual field defect; and ipsilateral motor and/or sensory
deficit of at least two areas of face, arm, and leg” (Bamford et al., 1991, p. 1522).
Furthermore, neurological deficits can be assessed using several assessment scales, such as
The National Institutes of Health Stroke Scale (NIHSS) (Brott et al., 1989) and the Canadian

Neurological Scale (Coté et al., 1989).
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Exercise training programmes: can be classified as aerobic exercises (AE) to improve
cardiorespiratory fitness; and resistance exercises (RE) to improve strength (Tiozzo et al.

2015).

Cardiorespiratory or aerobic exercise: refers to the ability of the respiratory system to
deliver oxygen to the skeletal muscles for energy production during physical activity (Ross et
al., 2016). In other words, cardiorespiratory exercises are any exercises that use large
muscle groups for extended periods of time through activities such as walking or cycling or
machines such as treadmills or cycling (American College of Sports Medicine [ACSM], 2014).
Cardiorespiratory exercises or aerobic training were used in previous literature, such as
treadmill walking (Ploughman et al., 2008) and cycling on a stationary bicycle (Quaney et al.,
2009). For this study, cardiorespiratory exercises were undertaken by walking on a

treadmill.

Muscular strength and resistance exercises: muscular strength refers to the muscle’s ability
to exert force. Muscular strength can be improved by resistance exercises that use major
muscle groups to lift or pull against resistance (ACSM, 2014). Previous literature reports
resistance exercises have included lifting weights (Marzolini et al., 2012). For the purpose of

this thesis, resistance training was undertaken using dumbbells or pulleys.
1.4 Researcher’s Professional Rationale for the PhD Topic

Every PhD project should have a researcher who is passionate about their topic so that
passion could fuel their energy, motivation and persistence throughout their PhD journey.

My father was the fuel for my PhD and the reason behind my passion for this PhD topic.

Physiotherapy is a regulated profession in my country, Palestine. The universities back home
offer Bachelor's and Master's degrees in physiotherapy, and graduates are well-educated
with a high level of experience as physiotherapists. Most physiotherapists work in private
practice or physiotherapy departments in public sector hospitals. Similar to the NHS in the
UK, stroke patients receive physiotherapy services while on the ward and are discharged as
soon as they are medically stable. Nonetheless, the difference is the profession back home

lacks rehabilitation centres to work with people with neurological diagnoses and stroke
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patients after discharge. AlImost no community rehabilitation centres were available to work
with stroke patients after discharge in the North of my country where | used to live. | was
lucky to have spent part of my residency year after graduation in the only well-established
rehabilitation hospital in the East of Palestine. | worked with a multidisciplinary team and

with many stroke patients for months.

As a qualified physiotherapist, academic and clinician, | taught physiotherapy students
about stroke, physiotherapy, and rehabilitation. | worked with many stroke patients when |
was living and working in my home city. | have always been interested in neurological
conditions and stroke rehabilitation, in particular, since | was an undergraduate
physiotherapy student. Working as a physiotherapist in parallel with teaching has made me
face exciting student questions and really interesting case studies in my clinical work.
Working with many different stroke patients has raised a clinical curiosity regarding
cognition, how they live with impaired EF, such as memory and attention after stroke, and
how that would affect their families. | have some insight into how families are impacted
after a stroke, as my father had three strokes in 2012, 2015, and 2016. The last one had left
him with impaired attention and memory. What happened to my father confirmed my
rationale for pursuing my research and study for a PhD topic relevant to practice for people
with stroke. As an academic and a professional, | wanted to take that clinical curiosity
further and research it to find some answers and have a clinical application that could add

to the evidence base in physiotherapy.

Moreover, | wanted to search for answers to help stroke patients improve and regain their
memory and attention. Unfortunately, when my father had his stroke, we could not secure
him a place in the hospital, and the hospital was four hours away from where we lived. This
had impacted me as his son and a physiotherapist, as | could not provide him with
multidisciplinary rehabilitation services due to the limited resources. Therefore, equipped
with my clinical curiosity about EF deficits after stroke, | started searching for interventions

to improve his memory and attention, which was the catalyst for this PhD project.
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1.5 Chapter Summary

This chapter has introduced the thesis's structure and briefly outlined how stroke can affect
attention and working memory. It has provided definitions of the key terms that are used
throughout the thesis. Treatment approaches have been briefly introduced, providing some
context for the literature review chapter. The introduction chapter has also provided the

researcher’s professional and personal rationale for the PhD topic.

This PhD project involved a feasibility study to investigate the effect of cardiorespiratory
exercises and resistance training on the working memory, attention, and quality of life of
people with chronic stroke. Hence, the next chapter will review the literature, discussing EF,
interventions, the role of physiotherapy in stroke rehabilitation, the effects of physical

activities on EF, and the outcome measures used in previous studies.
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Chapter 2: Literature Review

This chapter will review the research literature on EF deficits in stroke and the effects that
such deficits can have on people with stroke and rehabilitation. Also, there will be a critical
summary of the evidence for interventions used with people with stroke, such as
cardiorespiratory exercises and resistance training, which are the main focus of this
research. The effect of exercise on cognition and EF will be covered. The chapter will also
appraise the outcome measures that can be used to assess and evaluate cognitive deficits

and EF. Finally, it will present the preliminary research questions for the main PhD study.

This literature review aims to analyse previous studies regarding the rehabilitation exercises
and their effect on attention and working memory of people with chronic stroke. Therefore,
the primary objective of the literature review, following the MRC's Framework for the
Development and Evaluation of RCTs for Complex Interventions to Improve Health
(Campbell, 2000), is to investigate the evidence supporting the use of cardiorespiratory
exercises and resistance training by physiotherapists for improving EF. Additionally, the
literature review aims to determine which outcome measures, if any, are utilised by
physiotherapists to evaluate EF and QoL. A systematic review was completed in 2017 by
Oberlin and colleagues on the effects of physical activity on poststroke cognitive functions.
Hence, another systematic review in 2018 would not have added value. However, this
literature review has identified and included studies that were missed from Oberlin et al.
(2017) systematic review such as Ploughman et al. (2008) and Kluding, Tseng and Billinger
(2011). This could be due to different methodological limitations as they searched only two
databases which could have limited the retrieved articles and consequently the evidence. In
addition, the focus of their SR was slightly different as they did not define any specific EF
subdomains and included articles that involved stretching or toning without any aerobic or
resistance exercises. Therefore, the focus of this literature review was wider in terms of
reviewing the literature to inform the questions of the survey study and the intervention of
the feasibility study. However, it was also more specific as it looked at specific EF
subdomains with specific type of exercises and identified any used outcome measures by

neurological physiotherapists.
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2.1 Methods of Review

There are different ways of doing a literature review, including a literature and a systematic
review. A literature review is a detailed analysis and interpretation of published work
relevant to a particular topic or research question. A systematic review is a comprehensive
way of collecting evidence and analysing data in order to answer a predefined question
assessing the effectiveness of an intervention. The extensive and rigorous search strategy
requires more than one researcher to ensure that all resources are identified, including
unpublished research, data, or articles not accepted for publication, to minimise any
publication bias (Aveyard, 2023). The analysis process follows predetermined criteria to
assess the quality and validity of the identified research. The systematic review method is
rigorous, time-consuming and requires a dedicated team to produce a review. As there was
only one researcher to complete this PhD study and a recent systematic review was
conducted in 2017, conducting a systematic review was not possible or needed. Therefore,
the type of the current review is a narrative literature review to provide a descriptive
overview of the evidence to help inform the survey and feasibility studies of this PhD project

(Atkinson and Cipriani, 2018; Aveyard, 2023).

Although this is not a systematic review, to ensure that all the potential literature was
retrieved, a systematic search of the literature was conducted. Several searching strategies
were conducted to retrieve relevant articles. Searching the reference lists (i.e. snowballing
search) of any identified key journal articles and systematic reviews to check included
articles for eligibility for this review in addition to author searching (Aveyard, 2023).
However, unpublished literature (i.e. grey literature such as PhD theses, reports, and
conference papers) was not searched for in this literature review which could be a potential
bias. Therefore, this should be acknowledged as a limitation of this literature review.
Nonetheless, the aim of this narrative literature review was to locate information and
explore the literature about executive function deficits, the impact on rehabilitation and
treatment used with chronic stroke patients rather than investigating the effectiveness of an
intervention (Atkinson and Cipriani, 2018). Hence, not including unpublished literature

would not have had a major impact on the results of this review.
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The search was completed on the following databases: AMED, Allied Health and Medical
Literature; CINAHL, the Cumulative Index of Nursing and Allied Health Literature; MEDLINE,
the Medical Literature Analysis and Retrieval System Online; SPORTDiscus; and Cochrane
Library. Key search terms were combined with “AND” or “OR” Boolean Operators. The
articles’ abstracts and titles were screened, and articles to check their eligibility against the

inclusion and exclusion criteria.

Studies were included if they were published in the English language as there was no
funding available for translation. Included articles were primary research studies (e.g. RCTs)
about chronic stroke patients and cardiorespiratory and resistance training as interventions
and executive functions and/or cognition as outcomes. Papers were excluded if they were
not on stroke, included different interventions, or had no executive functions or cognition
deficits. The term executive function was first introduced in the 1970s (Goldstein et al.,
2014) therefore, databases were searched from 1980 until 2018 to cover all the relevant
articles regarding executive function. However, no relevant articles older than 2000 have
met the inclusion and exclusion criteria for his literature review. Only two articles from 2003

and 2007 were included as they met the inclusion criteria.

The key terms used in the database search were developed based on reading the literature
and any related keywords used in previous studies such as stroke, cognition, and exercises.
A preliminary search was conducted on Google Scholar using free-text terms such as
“cognitive deficits after stroke” and “exercises after stroke” to obtain an overview of the
relevant articles. Using Google Scholar would identify all relevant published articles in a
specific journal, thus, searching specific journals was not necessary. Then, the databases
were searched to identify key relevant articles. The relevant Critical Appraisal Skills
Programme (CASP) appraisal tool was used to critique and assist in reviewing the quality of

the included articles (CASP - Critical Appraisal Skills Programme, n.d.).
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Summary of the key terms used, and Boolean Operators based on an adapted version of

the PICO Framework:

Concept One (Terms for Stroke)

“stroke” OR “CVA” OR “cerebrovascular accident” OR “hemiplegia” OR “post-stroke” OR

“poststroke” OR “hemiparesis”.

AND Concept Two (Population)

“patients” OR “stroke patients” OR “stroke survivors” OR “people post stoke” OR “chronic”.

AND Concept Three (Intervention)

“treadmill” OR “walking machine” OR “routine” OR “cardiorespiratory fitness” OR “aerobic”
OR “therapeutic” OR “resistance exercise” OR “physiotherapy” OR “physical therapy” OR

“rehabilitation”.

AND Concept Four (Outcomes)

“cognitive functions” OR “cognition” OR “attention” OR “memory” OR “learning”,
“processing” OR “speed” OR “executive functions” OR “working memory” OR “quality of

life” OR “Qol”.
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Table 2.1 Articles Included in the Review

Author/year Title Methods n= | Intervention Findings and outcomes
Hochstenbach | Cognitive Recovery After | Follow up 229 | NA Main Outcome Measures:
et al. 2003 Stroke: A 2-Year Follow- | study Orientation, memory, attention,
Up visuospatial, visuoconstructive,
language, and arithmetic abilities
were assessed with an extensive
neuropsychologic test battery.
Pyoria et al. The effect of two Clinical 80 | Activating physiotherapy and At the baseline neuropsychological
2007 physiotherapy controlled traditional physiotherapy. assessment, no significant
approaches on physical trial differences were found between

and cognitive functions
and independent coping
at home in stroke
rehabilitation. A
preliminary follow-up
study

the activating and traditional
therapy groups in any of the
cognitive sum scores.

The activating therapy group
showed a statistically significant
improvement in all cognitive fields
tested at the follow-up
assessment.
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Author/year Title Methods n= | Intervention Findings and outcomes
Ploughman et | Does Treadmill Exercise Randomised 21 | Used BWSTT with 20% of BWS No improvement on cognitive
al., 2008 Improve Performance of | cross-over on the treadmill for 20 minutes | performance after using the
Cognitive or Upper- trial walking- five minutes increase, | treadmill. UE movement improved.
Extremity Tasks in 10 minutes of steadiness, and 5
People With Chronic minutes slow down.
Stroke? A Randomized
Cross-Over Trial
Collo et al., Reducing Attention Randomised 78 | APT is one broad attention The primary aim was to determine
2009 Deficits After Stroke controlled rehabilitation program if, in stroke survivors with
Using Attention Process | trial validated in neurological attention deficits, APT would
Training A Randomized samples is Attention Process improve attention 6 months post-
Controlled Trial Training (APT). stroke as measured by the
Integrated Visual Auditory
Continuous Performance Test (IVA-
CPT).
APT has a significant positive effect
on the attention measure by IVA-
CPT and it was related to
improvement but not significantly
Quaney et al., | Aerobic Exercise Randomised 38 | Stretching groups, 45 minutes The primary outcome was the
2009 Improves Cognition and | pilot study Upper and lower extremities, improvement on executive

Motor Function Post
stroke

stretching three times for eight
weeks at home.

The aerobic group received
three sessions a week for 35
minutes each session of
progressive resistive cycling.

function and motor control.
Interventions showed
improvement in cardiorespiratory
fitness and motor control but not
the EF and the improvement was
not sustained on the follow-up.
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Author/year Title Methods n= | Intervention Findings and outcomes
Rand et al., Feasibility of a 6-Month Feasibility of | 11 | Exercise was 2 sessions per Results were significant regarding
2010 Exercise and Recreation | a 6-Month week the cognitive functions and
Program to Improve Exercise 1 hour per session per week. executive functions however,
Executive Functioning Stretching balance and task- MMSE is known to be relatively
and Memory in specific exercises. insensitive to executive function
Individuals with Chronic No treadmill or cycling used. deficits.
Stroke Recreation programme 1 hour
per week such as bowling and
billiards.
The frequency of the outcome
measurement was at 3 times at
baseline before staring the
programme and at 3 and 6
months after starting the
programme.
Kluding et al., | Exercise and Executive Pre-test and 9 12 weeks programme of aerobic | Scales on Digit span test (working
2011 Function in Individuals post-test exercise and LL muscle memory) were significantly

with Chronic Stroke: A
Pilot Study

strengthening exercise. 3 times
each week for 1-hour session.
Aerobic and strengthening:
bicycle ergometer and one with
a Total body recumbent stepper
(TBRS).

improved with trend of
improvement in Flanker test for
both congruent and incongruent.
SIS and FM showed significant
improvement.
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Author/year Title Methods n= | Intervention Findings and outcomes
Marzolini et The Effects of an Aerobic | Before and 45 | Frequency: outcomes measures | Increase in muscle mass has
al., 2012 and Resistance Exercise after were measured at the baseline | potential in cognitive gain. Non-
Training Program on and after 6 months in the same | affected limb should not be
Cognition Following order. neglected and focusing only on the
Stroke A baseline measurement was affected limb.
explained, and the assessor was | Positive relationship between
blinded to the objectives of the | oxygen uptake and gains in
study. cognitions
Interventions were walking or
stationary recumbent or upright
cycling or, treadmill or over
ground walking or cycle
ergometer depending on each
pt’s case or stroke related
problems.
Ambrose et Exercise Training and A Proof-of- 28 | Two sessions per week focusing | Compared with the D-INT group,
al., 2015 Recreational Activities to | Concept on resistance, balance, and the INT group significantly
Promote Executive Study aerobic exercise training. improved selective attention and
Functions in Chronic randomized An additional hour of recreation | conflict resolution (p=0.02),
Stroke: A Proof-of- study and leisure activities per week.

Concept Study

A recreation programmer
provided the recreation and
leisure programme.

working memory (p=0.04), and
functional capacity (p=0.02) at the
end of the six-month intervention
period. Improved selective
attention and conflict resolution
was significantly associated with
functional capacity at six months
(r=0.39; p=0.04).
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Author/year Title Methods n= | Intervention Findings and outcomes
Tamawy et al., | Aerobic exercises Pre and Post | 30 | Predesigned physiotherapy Findings of the present study show
2014 enhance cognitive pilot study programme and aerobic that aerobic exercises following an
functions and brain exercises on bicycle ergometer. | _ te ischemic stroke in the
derived neurotrophic . L .
. ) territory of anterior circulation
factor in ischemic stroke onifi Wi o
patients significantly improve cognitive
functions measured in this study
by ACER.
Blanchet et Cardiorespiratory fitness | A gausi- 19 | Aerobic exercise: twice weekly | No significance effect on the
al., 2016 and cognitive functioning | experimental on non-consecutive days. 2 cardiorespiratory fitness (peak 02

following short-term
interventions in chronic
stroke survivors with
cognitive impairment: a
pilot study

design

ways: treadmill or alternative
pedalled in a semi recumbent
position.

Their training intensity was 60-
70% of HR reserve. 5 mints
were added per week to
become 30 mints with 5 mints
warm up and 5 mints cool
down.

Intensity was increased by 5-
10% for the last 4 weeks.

uptake) and short delays of
working memory and episodic
memory of P value 0.18, 0.92 and
0.26 respectively.

The main significance effect was
on attention and less significant on
memory. The sample size was not
big enough to show an important
difference.
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Author/year Title Methods n= | Intervention Findings and outcomes
Tang et al., High- and low-intensity Randomised 47 | The intervention was aerobic There was an improvement in
2016 exercise do not improve | controlled exercise but wasn’t explained or | verbal item memory in both
cognitive Function after | trial specified. So, the specific type groups (time effect p = 0.04), and
stroke: a randomized of the intervention was no between-group
controlled trial unknown differences in improvement in the
other outcomes (p > 0.27).
There was no association between
pre-exercise cognitive function and
post-exercise improvement.
Swatridge et The Acute Effects of Repeated 9 The exercise session consisted Preliminary results suggest that
al., 2017 Aerobic Exercise on measure of 2 minutes of self-paced aerobic exercise improves cortical
Cognitive Control among | study design warm-up followed by 20 processes underlying cognitive

People with Chronic
Stroke

minutes of exercise on the semi
recumbent stepper at
(moderate intensity).

This was followed by a short
cool-down until blood pressure
stabilized. During the test,
participants reported ratings of
perceived exertion every 4
minutes using the Borg 6- to 20-
point scale. The control
condition consisted of 20
minutes of rest on the semi
recumbent stepper.

control and attention 20-40
minutes postexercise.
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2.2 Role of Physiotherapy in Stroke

As mentioned previously in the treatment approaches section (Please see section 1.2.2), the
physiotherapy role in stroke rehabilitation is summarised by reaching the optimal level of
activity with people with stroke (Stokes and Stack, 2011). Stroke rehabilitation approaches
include restoration of limb function, compensation of movements, environmental
modification by increasing participation in activities, prevention of complications such as
shoulder pain and maintaining progress (Brandstater and Bruce, 2005). Physiotherapy
approaches as a part of the multidisciplinary rehabilitation post-stroke include neuro-
physiological, motor learning and orthopaedic principles. Physiotherapy rehabilitation aims
to address the consequences post-stroke, such as muscle weakness and reduced fitness in
general. Different types of therapies, such as strengthening exercises, isometric and

isokinetic exercises, strengthen weakened muscles (Dobkin and Dorsch, 2013).
2.3 Executive Functions

Up to 75% of people who have had a stroke experience deficits in EF (Barker-Collo and
Feigin, 2006; Le$niak et al., 2008). Executive deficits are related initially to any lesion
happening in the frontal lobe, and they were originally identified in the 1970s (Baddeley and
Hitch, 1974). Hence, the terms “executive dysfunction” and “frontal lobe dysfunction” have
been used interchangeably (Stuss, 2009). However, Stuss (2009) argued that the terms
“executive dysfunction” and “frontal lobe dysfunction” may not be truly interchangeable. It
was reasoned that executive dysfunctions are possibly developed from little or no injury to
the frontal lobe, such as in diffuse trauma or multiple sclerosis. In addition, most of the
literature on anatomical and functional correlations comes from patients diagnosed with a
specific cognitive deficit or poorly localised lesions not in the frontal lobe (Stuss, 2009).
Consequently, it is critical to skilfully assess the EF deficits post-stroke in clinical practice as
EF deficits can develop in people with different medical conditions, such as psychiatric
problems, as well as other neurologic conditions, not just from stroke (Rabinovici, Stephens

and Possin, 2015). A study by Lesniak et al. (2008) on the frequency and prognostic value of
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cognitive disorders in stroke patients reported that among the two hundred patients
included in the study, 78% were diagnosed with single or multiple cognitive impairments. Of
the 78% with cognitive impairments, 18.5% were diagnosed with impaired EF and 48% with
impaired attention (Lesniak et al., 2008). Executive dysfunctions are the strongest cognitive

predictors of poor outcomes in functional recovery following stroke (Lesniak et al., 2008).

As mentioned previously, the core EF sub-domains, such as working memory, attention and
inhibition, are crucial for normal functioning in daily activities (Miyake et al., 2000; Fisk and
Sharp, 2004; Diamond, 2013). Research has tended to focus on assessing the effectiveness
of several types of interventions, such as cardiorespiratory exercises, resistance training and
cognitive rehabilitation, on global cognitive functions and attention but no other EF
subdomains (Hochstenbach, den Otter and Mulder, 2003; Pyoria et al. 2007; Ploughman et
al., 2008; Barker-Collo et al., 2009; Marzolini et al., 2012; EI-Tamawy et al., 2014; Blanchet et
al., 2016).

In a study by Nys et al. (2007), 190 participants were examined to determine the prevalence
of cognitive disorders post-stoke. Amongst the seven cognitive domains examined, 39% of
the participants had identified EF deficits, but the study did not identify specific problems in
EF sub-domains. In the studies that considered cognitive functions as outcomes (Pyoria et
al., 2007; Ploughman et al., 2008; Barker-Collo et al., 2009; Marzolini et al., 2012; El-Tamawy
et al., 2014) and EF (Hochstenbach, den Otter and Mulder, 2003; Quaney et al., 2009; Rand
et al.,, 2010; Kluding, Tseng and Billinger, 2011; Blanchet et al., 2016; Tang et al., 2016) the
prevalence of EF was not given in their samples. The previously mentioned studies provided
information on their participants’ inclusion criteria and baseline assessment without
reporting the percentage of EF deficits. Therefore, it cannot be concluded whether there is
an agreement between researchers on the prevalence of EF. Although some of these studies
reported improvement in cognitive deficits such as attention, by not reporting EF
prevalence, it would not be possible to determine the clinical impact of EF tested in
functional recovery or even the importance of such deficits to be tested. Consequently, the

generalisability of the results will be limited.
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The lack of identifying EF sub-domains in research may be owing to a limitation in screening
tools available which assess and identify EF sub-domains (Donovan et al., 2008). Marzolini et
al. (2012) used global outcome measures such as the Montreal Cognitive Assessment
(MoCA) (Nasreddine et al., 2005), while other studies (Rand et al., 2010; Kluding, Tseng and
Billinger, 2011) used the Mini-Mental State Examination (MMSE) (Folstein, Folstein and
McHugh, 1975) to screen for cognitive deficits and provide a baseline measure. However,
such screening tools were not developed to assess the specific sub-domains of EF but only
global cognitive deficits (Asher, 2014). Moreover, MoCA (Nasreddine et al., 2005) and MMSE
(Folstein, Folstein and McHugh, 1975) were originally developed for older adults and people
with Alzheimer's but not for a population of people with stroke (Asher, 2014). Another
possible reason for not considering EF sub-domains is the limitation of assessment tools in
assessing the changes in each sub-domain of the EF after an intervention (Please see section
2.8 for outcome measures used in the literature). The MoCA (Nasreddine et al., 2005) were
used to assess for changes in EF following interventions in the study by Marzolini et al.
(2012). However, MoCA (Nasreddine et al., 2005) has been used to detect mild to moderate
cognitive deficits and not to detect any changes in EF sub-domains. Also, MMSE (Folstein,
Folstein and McHugh, 1975) has been reported to be insensitive to detecting changes in EF
deficits (Malloy et al., 1997). Researchers may have decided to use less sensitive assessment
tools owing to the limited standardised sensitive tools available for use with stroke patients
with suspected EF deficits. In addition, most of the stroke patients included in the studies
reviewed (Quaney et al., 2009; Rand et al., 2010; Marzolini et al., 2012) were not diagnosed
based on the location or size of the stroke. Only one study (Hochstenbach, den Otter and
Mulder, 2003) that examined whether there was any improvement of cognitive functions
post-stroke provided information about the 35 participants who were included in the study
according to the lesion site and stroke types without evidencing details on the interventions
that were used in their article. Therefore, there is limited evidence regarding how cognitive
deficits may be affected and/or improved by interventions. Reporting participants’ stroke
types and lesion sites in studies would provide useful additional information to aid the
comparison between study results and provide further evidence related to the impact of

different interventions on EF deficits.
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Therefore, as mentioned previously, executive dysfunctions need to be identified as part of
a damaged frontal lobe caused by a stroke to be differentiated from other neurological
deficits (Rabinovici, Stephens and Possin, 2015). However, a few studies considered EF sub-
domains (e.g. inhibition, set-shifting, fluency, working memory and attention) as primary or
secondary outcomes (Barker-Collo et al., 2009; Quaney et al., 2009; Liu-Ambrose and Eng,
2015; Tang et al., 2016; Swatridge et al., 2017). Functional decline and increased risk of
falling in older people are related to attention deficits (Hyndman and Ashburn, 2003). For
example, attention deficits combined with other EF deficits could affect the ability of people
to perform complex tasks and limit their processing capacity to follow instructions and
exercise programmes provided by physiotherapists (Torgesen, 1994). Likewise, working
memory is associated with executive dysfunction; as it was found that 75% of people who
have had a stroke with working memory deficits (Riepe et al. 2004) will also develop other
executive dysfunctions as a consequence (Chung et al., 2013). Consequently, working
memory and attention deficits could have a negative effect on the rehabilitation process

and treatment programmes.

Attention and working memory were investigated in some studies because of their
importance in functional recovery (Barker-Collo et al., 2009; Rand et al., 2010; Kluding,
Tseng and Billinger, 2011; Liu-Ambrose and Eng, 2015; Blanchet et al., 2016; Swatridge et
al., 2017). The generalisability of much-published research on attention and working
memory deficits is problematic. Barker-Collo and colleagues (2009) conducted a study to
examine the effectiveness of Attention Process Training (APT) on attention in people with
stroke. The results showed that attention was improved after the APT intervention.
Although the sample size was relatively large (n= 78) and statistically powered to measure
the primary outcome of auditory and visual attention, the sample size was still too small to
detect changes in any secondary outcomes of attention (Barker-Collo et al., 2009). Similarly,
the sample size of a study by Kluding, Tseng and Billinger (2011), to examine the effect of
aerobic exercise and lower extremity muscle strengthening exercise on attention was too
small (n=9) to detect any changes. In both studies (Barker-Collo et al. 2009; Kluding, Tseng
and Billinger, 2011), some limitations regarding participants were noticed. Due to the strict

inclusion criteria in Barker-Collo et al.'s (2009) study (e.g. not fluent in English, severe
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cognition deficits measured using MMSE (Folstein, Folstein and McHugh, 1975) or medically
unstable), the results cannot be generalised to a wider population. Also, in Kluding, Tseng
and Billinger's (2011) study, the intensity (3 times per week for 12 weeks) and the location
of the study may have affected the recruitment process, which could have influenced the
results. Another limitation of Kluding, Tseng and Billinger's (2011) study was the limited
information about the intervention process mentioned by the authors in the article, which
may have contributed to the difficulty with recruitment and limiting the replication of the

study.

Because of the nature of the intervention (APT programme) in Barker-Collo et al.'s (2009)
study on reducing attention deficits after stroke, the authors argued that the outcomes may
have been affected as neither the assessors nor the participants were blinded to the
treatment. Only two studies (Kluding, Tseng and Billinger, 2011; Liu-Ambrose and Eng, 2015)
considered working memory as an outcome to study the aerobic, balance and resistance
training effects on such EF deficit. However, Liu-Ambrose and Eng (2015) did not prioritise
working memory in the outcomes, with other limitations regarding the small sample size
(n=28) and recruiting participants with only mild stroke diagnoses. Such limitations reduce

the generalisability of the results for people with a more severe stroke.

Therefore, attention and working memory were considered in this study according to their
importance in improving functional recovery and their high impact on stroke rehabilitation.
It is also important to identify the most affected EF sub-domains post-stroke to understand

their effects on recovery and choose the appropriate outcome measures for re-assessment.

2.4 Executive Functions and QolL

Stroke could significantly affect people’s daily activities and limit involvement in the
community and work (Medin, Barajas and Ekberg, 2006; Treger et al., 2007). Patients and
their families face long-term challenges due to these impacts, which require significant life
adjustments (Cumming et al., 2014). Executive function deficits are prevalent post-stroke
(Zinn et al., 2007; Johansson, 2011). It has been established previously the impact of EF
deficits on rehabilitation and functional recovery as such deficits could make it hard to

complete complex tasks and follow and adhere to a treatment programme (Please see
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section 2.3). Hence, low engagement with ADLs is linked to cognitive impairments post-
stroke, resulting in poor QoL (Hochstenbach et al., 2001; El Husseini et al., 2023). Moreover,
Hochstenbach et al. (2001) and Nys et al. (2006) studies were discussed in the introduction
(Please see section 1.1) and indicated that attention and visuospatial ability were the most

linked to QoL post-stroke.

The definition of QoL is subjective and depends on each person’s perception and beliefs as
defined in the Introduction Chapter (Please see section 1.3). However, researchers agreed
that QoL is multidimensional, including physical, mental and social domains of well-being.
When comparing two groups of people who had not had a stroke to a stroke patients’ group
with similar ages, it was found that the stroke patients’ group had lower average QoL. This
confirms the effect of cognitive impairment on QoL post-stroke (Clarke et al., 2002; Mayo et

al., 2002)

Cumming et al. (2014) argue that post-stroke cognitive impairment can reduce the Qol;
however, it is uncertain which cognitive domains are most critical. A study was conducted
by Cumming et al. (2014) to test one of their formed hypothesis, whether attention and
visuospatial ability would be the strongest correlates of long-term QoL. Sixty acute stroke
patients received computerised cognitive tasks, and the subgroup of 33 patients completed
those tasks within two weeks of their stroke onset. The rest of the stroke patients were
followed up at three months with a comprehensive neuropsychological battery, including
the Trail Marking Test (Army Individual Test Battery, 1944) and then at 12 months with the
Assessment of Quality of Life (AQolL) (Hawthorne, Richardson and Osborne, 1999). Among
the five cognitive domains tested (memory, language, executive verbal and nonverbal,
attention and visuospatial), attention and visuospatial ability were significantly associated

with 12-month AQolL score.

A study by Adamit et al. (2015) investigated the possible correlation between cognition,
participation, and QoL in first-time mild ischemic stroke patients three months post-stroke.
It was found that patients who suffered from mild ischemic stroke had difficulties with
cognition and EF that affected their ability to participate in activities and overall quality of

life.
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Previous evidence (Cumming et al., 2014; Adamit et al., 2015) indicates the impact of EF
deficits on QoL and the importance of assessing QoL post-stroke. None of the studies
included in this literature review considered QoL as an outcome. Hence, QoL will be

considered as an outcome in the feasibility study.

2.5 The Effect of Exercise on Cognition and EF

There have been several explanations provided in the literature that explained the possible
reasons for the effect of exercise on cognition and EF. They can be understood by a number
of theories that were tested individually by research on humans or animals to understand
the mechanism of the changes in EF after exercises. The first explanation is that exercise
may increase blood flow to the cerebral arteries and help in forming new blood vessels in
the areas that are critical for completing activities (Pereira et al., 2007). The second
possibility, also known as the arousal hypothesis, is that exercise could increase the number
of neurotransmitters in the brain (e.g. dopamine and norepinephrine), facilitating
information processing (Kubesch et al., 2003; McMorris et al., 2008). It was found that there
is some relationship between the usage of dopamine and norepinephrine on cognition
(Kubesch et al., 2003; McMorris et al., 2008). The third explanation suggests that brain
plasticity can be enhanced by increased cerebral perfusion that upregulates neurotrophic

IIIII

factors, such as brain-derived neurotrophic factor and the growth-like factor “I” (Ploughman
et al. 2005), that support neurogenesis and dendritic expansion after exercises. Finally, the
fourth explanation is that exercises can improve mood and reduce depression, which may
affect cognitive functions (Russo-Neustadt, Beard and Cotman, 1999; Kubesch et al., 2003).
To date, there is no consensus on which explanation is the most likely behind the changes in
EF after exercise; hence, it could be argued that it is a combination of all the previously
mentioned explanations. However, a systematic review of ageing research was conducted
to explore the effect of EF training on brain structure (Nguyen, Murphy and Andrews, 2019).
Cognition and neural plasticity as a result of EF training, such as working memory training,
inhibitory control training, cognitive flexibility training, and multidomain training with
healthy older adults was explored. The review concluded that EF training appeared to

enhance cognition and neural plasticity in old age. The training was found beneficial in

terms of brain changes as there were better engagement and connection with higher order
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neural networks which may have resulted in compensatory mechanisms (Nguyen, Murphy
and Andrews, 2019). The improvements in cognition were restricted to trained tasks. The
twenty studies included in the systematic review were undertaken with healthy older adults
and not people with stroke. Another systematic review by Northey et al. (2018) was
conducted to explore whether physical exercise improved cognitive functions in healthy
older adults. It was found that regular aerobic and resistance exercise can improve cognition

and resistance exercise can improve attention and working memory in older adults.

Therefore, regardless of the explanation behind the EF improvement after exercise, there is
evidence that exercise can have potential improvements on EF in healthy older people.
However, it is unclear whether these improvements would happen within the population of

people with stroke.

2.6 Cardiorespiratory and Resistance Training Effects on Stroke

2.6.1 Cardiorespiratory Exercises

Aerobic exercises have been used in stroke studies as a prominent intervention (Quaney et
al., 2009; Kluding, Tseng and Billinger, 2011; Marzolini et al., 2012). Several studies used
aerobic exercises to study their efficacy on cognitive functions (Ploughman et al., 2008;
Quaney et al., 2009; Kluding, Tseng and Billinger, 2011; Marzolini et al., 2012; Liu-Ambrose
and Eng, 2015; Blanchet et al., 2016). However, although most of the participants included
in the studies were able to walk (Ploughman et al., 2008; Quaney et al., 2009; Rand et al.,
2010; Kluding, Tseng and Billinger, 2011; Marzolini et al., 2012; Liu-Ambrose and Eng, 2015;
Blanchet et al., 2016), they still could not walk well enough to achieve the maximum heart
rate (HR) to the required level during exercise to obtain the needed improvement in

cardiovascular function (Lee et al., 2008).

Ploughman and colleagues (2008) conducted a within-subject, cross-over study with 21
chronic stroke patients who received two different testing sequences (sessions A and B,
each divided into two parts) separated by an interval of seven to ten days. The study
explored whether one session (20 minutes) of acute aerobic body weight supported

treadmill training (BWSTT) improved movement of the hemiplegic upper extremity and the
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cognitive performance post-stroke of the speed of visuomotor processing and cognitive
flexibility, psychomotor performance and concentration, and general attentional ability. The
control group was a 20-minute review of a home exercise programme with a therapist.
Cognitive function performance was measured by using outcome measures such as the Trail
Making Test (A, B) (Army Individual Test Battery, 1944), Symbol Digit Substitution Test
(Wechsler 1997), and Paced Auditory Serial Addition (Gronwall and Wrightson, 1944)
respectively. It was found the 21 participants with chronic stroke showed improvement in
the movement of the hemiplegic upper extremity walking at 70% of estimated heart rate
reserve or level 13 on the Borg Scale of Perceived Exertion (Borg, 1982) but in not cognitive
performance. Also, EF sub-domains such as attention and working memory were not

considered as outcomes in this study.

A study by Quaney et al. (2009) included 38 chronic stroke patients in a blinded pilot study
randomised to either an aerobic exercise group where they used progressive resistive
exercises on a stationary bicycle or a group completing muscle stretching activities. The
aerobic exercise group performed an eight-week aerobic exercise programme for 45-minute
sessions three times a week, while the stretching group did a 45-minute stretching for the
upper and lower limbs three times per week for eight weeks. The study examined the
efficacy of aerobic exercises in improving EF and motor learning. Results indicated that the
intervention led to an improvement in cardiorespiratory fitness and motor control, but no
improvement was noticed in EF such as selective attention and working memory, which
were measured by the Stroop test (Graf, Uttl and Tuokko, 1995) and Trail Making Test (A, B)
(Army Individual Test Battery, 1944) respectively. The authors (Quaney et al., 2009) argued
that results could not be generalised and need to be interpreted carefully as the sample size
was inadequate to provide any difference given that both treatment and control group
baseline measures were similar. Although cardiorespiratory exercises were the main
intervention in the studies (Quaney et al., 2009; Kluding, Tseng and Billinger, 2011;
Marzolini et al., 2012), there was no consideration of the stroke severity of the recruited
patients. Hence, the effectiveness of aerobic exercises regarding the severity (e.g., mild or

moderate) needs more investigation.
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2.6.2 Resistance Training

Resistance exercises are much less included in studies with people with stroke compared to
aerobic exercises (Brogardh and Lexell, 2012). Studies on stroke patients show resistance
exercise interventions were shorter in frequency and smaller in sample size compared to
aerobic interventions (Tiozzo et al., 2015). Two studies by Kluding, Tseng and Billinger (2011)
and Marzolini et al. (2012) used resistance and aerobic exercises to assess their
effectiveness in cognition and EF. Kluding, Tseng and Billinger (2011) conducted a single
group pre- test post-test feasibility study with nine chronic stroke patients for a twelve-
week programme of aerobic and strengthening exercises. The intervention consisted of
three sessions each week, three times weekly for one hour session. This is the only study
identified in this literature review that used combined aerobic exercises and considered
working memory and attention as primary outcomes. Aerobic exercises were delivered by
bicycle ergometer and total body recumbent stepper. The lower muscle strengthening
exercises were performed in a sitting position using resistive bands for bilateral knee flexors,
knee extensors, ankle dorsiflexors, and ankle plantar flexors. Working memory and
attention were measured by Digit Span Backward test (Spreen and Strauss, 1998) and
Flanker test (Botvinick et al., 1999; Fan et al., 2002), respectively. Significant improvement
was found in the digit span backwards test (mean change = 0.56+0.9 digits; p=0.05), and a
significant correlation was found between improved aerobic capacity and improved
performance on the Flanker test (r=0.74; p=0.02). Despite the significant results that were
found related to improved cognitive functions the study’s sample size (n=9) was too small
to which may increase Type Il error (Portney and Watkins, 2000) and there was no

comparison group which is considered as a limitation (Dancey, Reidy and Rowe, 2012).

Similarly, Marzolini et al. (2012) examined 41 chronic stroke patients participating in a six-
month combined training programme of aerobic exercises and resistance training. There
was a significant improvement in MoCA (Nasreddine et al., 2005) scores regarding the
cognition sub-domains of attention/concentration and visuospatial and EF, but no
identification of any EF sub-domains such as working memory. In this thesis, working
memory and attention are considered sub-domains of EF. In Marzolini et al.'s (2012) study,

there was no clear distinction between EF subdomains and global cognition sub-domains.
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Both studies (Kluding, Tseng and Billinger, 2011; Marzolini et al., 2012) used combined

exercises and found significant preliminary results with limitations in both studies.

2.6.3 Combined Cardiorespiratory and Resistance Training

A Meta-analytic review by Oberlin et al. (2017) was conducted to examine the effects of
physical activity, such as cardiorespiratory exercises and resistance training, on cognition in
people with stroke by assessing three domains: EF; attention and processing speed; and
working memory. Attention and working memory are considered sub-domains of EF;
however, EF was not specifically defined in Oberlin et al.'s (2017) study. The review included
14 randomised controlled trials (RCT) with a combined total of 736 participants who were
grouped to study the effect of different types of interventions. Of the 14 studies included,
only six studies, with a combined 297 participants (Studenski et al., 2005; Mead et al., 2007;
Liu-Ambrose et al., 2010; EI-Tamawy et al., 2014; Moore et al. 2015; Chen, 2006) used
combined cardiorespiratory exercises and resistance training. The review results found that
the effect of combined physical activities of cardiorespiratory exercises and resistance
training on stroke patients showed the greatest cognitive improvements (Hedges' g [Cl] =
0.43 [0.09-0.77]). However, cognitive improvements were also evident among those who
underwent a physical activity routine that solely involved strength and balance training
(Hedges' g [CI] = 0.28 [0.05-0.52]). The treatment effects measured by attention and
processing speed measures were moderate and positive (Hedges' g [confidence interval]
=0.37 [0.10-0.63]). However, the domains of EF and working memory did not show any
significance (P>0.05). Moreover, improved performance was achieved even in chronic
stroke patients (mean = 2.6 years poststroke). Although such findings are promising and
emphasise using combined exercises with people with stroke, different limitations need to
be considered. Only two studies (Liu-Ambrose et al., 2010; Tang et al., 2016) of the included
trials showed a low risk of bias in all six quality domains including sequence generation,
allocation concealment, blinding of participants and personnel, incomplete outcome data,
and selective outcome reporting. All the previously mentioned domains are used by
Cochrane Collaboration for methodological quality assessment (Higgins et al., 2011). All
studies that included participants with motor impairments did not provide information

regarding the stroke severity, consequently limiting the generalisability of the results.
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Therefore, the evidence for the efficacy of cardiorespiratory exercises and resistance

training in improving EF in people with stroke is limited.

2.7 Interventions

According to the guidelines for stroke rehabilitation, the primary goals of rehabilitation are
to prevent complications, minimise impairments, and maximise function based on early
assessment of the cognitive dysfunctions post-stroke that affect daily activities (Duncan et

al. 2005; National Institute for Health and Care Excellence [NICE], 2013).

In a review by Saunders, Greig and Mead (2014) on physical activities and exercise after
stroke, it was argued that improving fitness in people with stroke is associated with
increased physical activities and exercise after the onset of stroke. Conversely, Ploughman
et al. (2008) argued that there is still a paucity of evidence evaluating whether
cardiorespiratory exercises improve executive functioning in brain injuries. However, a
considerable evidence base has established the benefits of aerobic exercises, resistance
training and balance exercises in improving cognition in healthy older adults (Churchill et al.,
2002; Cotman and Berchtold, 2002; Colcombe and Kramer, 2003; Colcombe et al., 2004;
McAuley, Kramer and Colcombe, 2004; Erickson and Kramer, 2009; Liu-Ambrose et al.
2010). For example, positive results were obtained when aerobic exercises were performed

to improve EF in healthy adults (Colcombe and Kramer, 2003; Colcombe et al., 2004).

As mentioned in the previous chapter, there is a dependency relationship between exercises
and EF. On the one hand, any deficit in EF will affect a person’s ability to undertake an
exercise programme as a combination of attention deficits and other EF deficits can severely
restrict processing capacity, resulting in significant challenges when attempting to perform
complex tasks or comply with the instructions provided by physiotherapists (Torgesen,
1994). Deficits in EF, such as working memory and attention, will have a negative clinical
impact and can compromise rehabilitation and functional outcomes (Zinn et al., 2007). On
the other hand, cardiorespiratory exercises and resistance training have been proven to be
low-cost and easily accessible treatments that are beneficial in improving EF in people with
dementia and healthy older people (Colcombe and Kramer, 2003; Groot et al., 2016; Oberlin

et al., 2017). However, regarding the stroke population, several systematic reviews have
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assessed the evidence of the efficacy of physical activities and aerobic exercises post-stroke
and found that there is still a need to find more evidence on the effectiveness of aerobic
exercise and resistance training in people with chronic stroke (McDonnell, Smith and
Mackintosh 2011; Cumming et al. 2012; Zheng et al. 2016). Therefore, the evidence from
previous studies (McDonnell, Smith and Mackintosh, 2011; Cumming et al., 2012; Zheng et
al., 2016) indicates that there may be a link between exercises and the EF process as it is

considered a very important predictor of functional recovery (Lesniak et al., 2008).

It can be noticed from the discussion in the intervention section about cardiorespiratory
exercises and resistance training in stroke that physiotherapy is actively involved in
addressing the executive dysfunctions post-stroke. Executive function assessment by
physiotherapists was not evident in the literature when compared to their involvement in
considering EF in physiotherapy. Although EF assessment is not a core skill of physiotherapy
and is not taught at the undergraduate level, it is worth understanding whether
physiotherapists undertake an initial assessment of executive dysfunctions or access the
assessments from medical records or other professionals such as occupational therapists or
neuropsychologists. Therefore, it is important to understand the reason behind the
limitation in considering the executive dysfunctions in the initial assessment and whether
there is an underestimation of assessing executive dysfunctions amongst neurological

physiotherapists.

2.8 Outcome Measures

Stroke rehabilitation guidelines stress the importance of early assessment of cognitive
functional deficits post-stroke to identify the patient’s level of functioning before designing
treatment plans in order to improve rehabilitation outcomes (Duncan et al., 2005; NICE,
2013; ISWP, 2016). It is also recommended that all stroke patients in the early phases post-
stroke should be considered to potentially have cognitive impairments and be routinely
screened for cognitive deficits (ISWP, 2016). NICE guidelines recommend the use of
outcome measures in stroke rehabilitation (NICE, 2023). NICE guidelines recommend
assessing attention, cognition and executive functions after stroke, especially if such deficits

impact daily activities, using standardised assessment and outcome measures. However,
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they did not recommend using any specific outcome measures. In addition, a professional
website called “Stroke Engine” provides up-to-date information regarding the use of
assessment tools and a critical summary of their psychometric properties (Strokengine,
2024). Therefore, the use of outcome measures after stroke is essential in assessing and re-
assessing executive functions. This section aims to critically review the outcome measures
used to assess cognition and executive functions in the literature. A full detailed critical
appraisal of the included outcome measures in the feasibility study is presented under

section 4.10.1 in the Methodological Approach Chapter.

The purpose of assessing patients can be classified into four reasons: evaluative; descriptive;
predictive; and discriminative (Hayley, Coster and Ludlow, 1991; Law, 1993; cited by Laver
Fawcett, 2007, p.96). Referring to the stroke rehabilitation guidelines on establishing
baseline data to determine the functional status of patients, baseline assessment can be
defined as “the initial data gathered at the start of therapeutic intervention. Baseline data
can be used to guide the nature of the required intervention. A baseline forms the basis for
comparison when measuring outcomes to evaluate the effects of intervention” (Laver
Fawcett 2007, p.96). As mentioned previously, regarding the high prevalence of EF deficits
in people with stroke and their impact on daily activities, it is critical to assess and
understand the EF deficits post-stroke to be treated properly (Poulin, Korner-Bitensky and
Dawson, 2013). However, it was found that EF assessments are used less than 1% in stroke
rehabilitation (Korner-Bitensky et al., 2011). Two surveys on the assessment and treatment
of cognitive impairments post-stroke found similar results in using general assessment tools,
such as MMSE (Folstein, Folstein and McHugh, 1975), in screening cognitive deficits post-
stroke rather than using standardised EF assessments (Koh et al., 2009; Korner-Bitensky et
al., 2011). It was mentioned earlier that different studies (Rand et al., 2010; Kluding, Tseng
and Billinger, 2011; Marzolini et al., 2012; Tang et al., 2016) used MMSE (Folstein Folstein
and McHugh, 1975) and MoCA (Nasreddine et al., 2005) as screening assessment tools and
even to assess possible changes in EF sub-domains after the intervention, regardless of the
measures’ sensitivity to detect any changes, which consequently raises questions regarding
the reliability of the results. Therefore, when choosing assessment tools, there should be a

complete evaluation of the purpose of the assessment and their psychometric properties to
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inform their use in the assessment (Laver Fawcett, 2007). Although MMSE (Folstein, Folstein
and McHugh, 1975) was designed as a screening tool for dementia (Crum et al., 1993;
Brodaty et al., 2006; Bour et al., 2010), it was used by Marzolini et al. (2012) to assess EF
sub-domains in stroke patients. Liu-Ambrose and Eng (2015) and Kluding, Tseng and
Billinger (2011) used MoCA (Nasreddine et al., 2005) and MMSE (Folstein, Folstein and
McHugh, 1975) to establish a baseline for the participants in their studies, respectively.
Although MoCA (Nasreddine et al., 2005) was reported to be more sensitive in detecting
cognitive impairments post-stroke (Dong et al., 2010), both tools are not sufficiently
sensitive to assess the overall mental status of people with stroke (Malloy et al., 1997;
Kluding, Tseng and Billinger, 2011). A review article by Conti et al. (2015) indicated that the
most frequently used assessment tools in EF post-stroke were Stroop (Graf, Uttl and Tuokko
1995), Digit Span (Spreen and Strauss, 1998) and Trail Making Test (A, B) (TMT) (Army
Individual Test Battery 1944). TMT (A, B) is validated to be used with stroke patients and is
used to measure working memory (Army Individual Test Battery 1944). TMT is one of the
most used assessment tools for EF (Conti et al., 2015). Excellent test-retest reliability for
both Part A and Part B were found (0.94 and 0.86 respectively) in the sub-group of patients
with stroke (Goldstein and Watson, 1989).

Liu-Ambrose and Eng (2015) used the verbal digits forward and backward tests (Spreen and
Strauss, 1998) to index working memory and Stroop test (Graf, Uttl and Tuokko, 1995) to
test selective attention. While Kluding, Tseng and Billinger (2011) used the Flanker test
(Botvinick et al., 1999; Fan et al., 2002) to assess attention, and the verbal digits forward
and backward tests (Spreen and Strauss, 1998) to index working memory. The Stroop test
(Graf, Uttl and Tuokko, 1995) is used to test the inhibitory control, while Digit Forward tests
attention and immediate memory, and Digit Backward tests (Spreen and Strauss 1998) more
complex attention and working memory, while divided attention (Conti et al., 2015) is
tested by Trail Making B (Army Individual Test Battery 1944). The Stroop test (Graf, Uttl and
Tuokko, 1995) and Digit Span test (Spreen and Strauss, 1998) were not validated with
people with stroke; despite this, they are used in practice (Conti et al., 2015). However, Trail
Making (A, B) (Army Individual Test Battery, 1944) has been used with patients with brain

injury and post-stroke (Asher, 2014). Nevertheless, the review (Conti et al., 2015) included
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only articles that were published in English. Moreover, most of the studies reporting EF
evaluation in the review lacked information about the lesion site. Therefore, the provided
evidence by the review can be said to be limited. Therefore, based on the psychometric
properties of the Kettle Test (Hartman-Maeir, Harel and Katz, 2009) and its ability to
measure attention and working memory in people with stroke, it was considered for this
PhD study. QoL will be measured using Stroke Specific Quality of Life Scale (SS-QOL)
(Williams et al., 1999) to capture any changes in participant’s QoL. SS-QOL (Williams et al.,
1999) was developed to measure health-related QoL in people with stroke. QoL was not
frequently measured in previous literature, therefore, using SS-QOL (Williams et al., 1999)
was dependent on its psychometric properties. The detailed critical appraisal of the

outcome measures used in the feasibility study is presented in section 4.11 in Chapter Four.
2.9 Chapter Summary

The aim of conducting the literature review was to inform the research questions for the
feasibility study. The review considered the evidence base related to EF rehabilitation post-
stroke. The role of physiotherapists in stroke was highlighted. Executive functions in the
context of literature were discussed while justifying the focus of the chosen outcomes for
this thesis. A critical review was also provided regarding the effect of interventions on stroke
patients. Outcome measures used in the literature were also appraised. There appears to be
limited evidence about the effectiveness of cardiorespiratory exercises and resistance
training with people who have had a stroke for improving executive deficits post-stroke. The
findings of this review indicated that the measurement of EF sub-domains, such as attention
and working memory, as outcomes were limited and that their impact on clinical practice in

terms of the success of rehabilitation was underappreciated (Zinn et al., 2007).
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2.10 Preliminary Research Questions

As mentioned in the introduction chapter, this thesis has followed the MRC Framework
(Campbell, 2000). Therefore, the next chapter is a survey study that was conducted to
achieve the second phase of the framework. The survey study aimed to explore the current
physiotherapy practice with stroke patients, particularly the interventions used to improve
muscle strength and cardiovascular fitness, to inform the feasibility study research design
and to refine the research questions. The following two preliminary research questions were

developed from the review of the literature:

1. Do cardiorespiratory exercises and resistance training improve the performance of
attention and working memory post-stroke?
2. Do cardiorespiratory exercises and resistance training improve Quality of Life (Qol)

post-stroke?
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Chapter 3: Survey Study

3.1 Introduction

The previous chapter reviewed and discussed the literature on EF and people with stroke.
Two preliminary research questions were developed based on the literature findings that

will be refined after the survey results analysis and presented in the Methodology Chapter.

This chapter aims to outline the methodology for the survey study, present and discuss the
findings that helped inform the research design of the feasibility study and refine the
research questions. The chapter will present the survey study aim, objectives, and
hypothesis. It will also justify choosing the survey as a choice of method. The methodology,
ethical considerations, and study procedures will also be described. The quantitative and
gualitative results are presented around each theme and their relevant objectives. All

results are discussed in the discussion section, which leads to the chapter summary.
3.2 Survey Study Aim

The aim of this survey was to investigate the current physiotherapy practice regarding the
assessment, treatment, outcome measurements and types of interventions and its intensity,
frequency and duration undertaken with stroke patients with EF deficits, build upon the

literature review findings, and refine preliminary research questions.

3.2.1 Survey Study Objectives

The survey objectives were to explore the following areas of physiotherapy practice with

people with stroke:

1. To explore the types of cardiorespiratory and strengthening/resistance interventions
provided to people following a stroke.

2. To examine whether and how physiotherapists working with people who have had a
stroke consider patients’ EF during the assessment process in designing the

treatment plans and/or in the measurement of treatment outcomes.
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3. Toidentify if and how physiotherapists undertake assessment/outcome
measurement of cognition, specifically EF, and/or access the results from
assessments undertaken by other members of the multidisciplinary team.

4. To identify how physiotherapists choose the tests and interventions with people who

have had a stroke and the criteria on which they base their decisions.
3.3 Survey Hypothesis

It was hypothesised for this survey study that EF are expected to be less frequently
considered than motor functions by physiotherapists in intervention programmes as

treatment outcomes.

3.4 The Medical Research Council Framework

This survey study was conducted to fulfil the second stage (i.e., the modelling stage) of the
Medical Research Council’s (MRC) Framework for the Development and Evaluation of RCTs
for Complex Interventions to Improve Health (Campbell, 2000). The modelling stage is
where the intervention is evaluated to understand the effects of the intervention (e.g.,
survey study) and to conduct a feasibility study as an exploratory trial. It is important to
understand the current practice in the clinical field by neurological physiotherapists
regarding EF assessment and whether they use cardiorespiratory exercises and resistance
training and the effects that would have on EF. There are a limited number of survey studies
exploring if and how physiotherapists choose outcome measures for initial assessment and
re-assessment for EF, whether they routinely assess EF or the types of interventions that
physiotherapists use with people with a stroke that could address EF deficits. The literature
review identified the current evidence base related to EF rehabilitation by physiotherapists

post-stroke.
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3.5 Methodology

3.5.1 Paradigm

A research paradigm is a basic belief system that reflects the researcher’s beliefs and values
that frame the research approach (Creswell and Creswell, 2023). It is defined by Guba (1990)
as a “basic set of beliefs that guide action” (Guba, 1990, pp. 17-30). The Pragmatic paradigm
or philosophical worldview underpinned the survey study (Creswell and Creswell, 2023).
Historically, pragmatism originated in the 1870s with Charles Peirce (Peirce, 1878, cited by
Kelly and Cordeiro, 2020) and was later developed by thinkers such as John Dewey (Dewey,
1983; 2008), one of its foundational figures. Pragmatism offers an action-oriented
framework for research, emphasising practical solutions to real-world problems by
employing the most appropriate methods for addressing the research question (Kelly and
Cordeiro, 2020). The pragmatic paradigm does not rely on any specific philosophical system
when conducting mixed methods research that incorporates both quantitative and
qualitative data (Creswell and Creswell, 2023). Instead of adhering to one research
approach, be it quantitative or qualitative, pragmatists seek out multiple methods for
gathering and analysing data (Gray, 2018). The explanation of the philosophical origins of
guantitative and qualitative paradigms was mentioned in the Introduction Chapter. The aim
of this survey was not only interested in quantitative data, but also in understanding the
lived experiences of participants and assessing the qualitative value of both data types.
Hence, quantitative, and qualitative data was collected to address theoretical concerns
while considering practical implications. A key principle that underlines pragmatic approach
is actionable knowledge (Friedrichs and Kratochwil, 2009; Morgan, 2014; Kellynand
Cordeiro, 2020). Actionable knowledge begins with the field experiences and informs the
research design to ensure practical relevance (Kelly and Cordeiro, 2020). This principle was
applied to this survey study by collecting both qualitative and quantitative data to explore
the practices of neurological physiotherapists working with stroke survivors. The survey
aims to understand their approaches to assessment, interventions, and the consideration of
cognitive factors in treatment plans. While specific research methods were employed, the
pragmatist paradigm provided the flexibility needed to gather and analyse data effectively

and assess the practical significance of the research. For instance, the survey helped to
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capture important quantitative data, such as the frequency and duration of interventions
and the experience level of respondents, which informed the intervention of feasibility
study. Simultaneously, qualitative data provided insights into physiotherapists' experiences,
particularly in understanding their awareness of the link between physical exercises and
cognitive improvement in stroke survivors. Another key aspect of pragmatism is its focus on
social problems as defined by the individuals experiencing them (Kelly and Cordeiro, 2020).
This leads to the development of research questions grounded in practical, actionable
concerns. Pragmatism allows researchers to move fluidly between theory and practice,
rather than focusing narrowly on methodological validity. Prioritising practical and effective
solutions is the aim of pragmatism philosophy. The pragmatic theory of truth is founded on
finding real-world solutions rather than relying on assumptions about knowledge (Shannon-
Baker, 2016; Creswell and Creswell, 2023). Consequently, research influenced by
pragmatism is aimed at taking action. By collecting quantitative and qualitative data, a
pragmatic paradigm was considered to provide a better understanding of the problem

(Cameron, 2011).

3.5.2 Survey Design

The survey study was a descriptive cross-sectional mixed method small-scale survey. The
cross-sectional design is a research methodology that involves collecting data from a
particular group of individuals at a specific time (Clark et al., 2021). Although it is sometimes
referred to as a survey design, surveys typically use questionnaires or structured interviews
to understand people's opinions and perspectives. Thus, the term cross-sectional design is a
more inclusive term that covers a variety of research methods, including, for example,
structured observation and content analysis (Clark et al., 2021). The cross-sectional design
was the most appropriate for this small-scale survey study as all participants have different
backgrounds, experience, and educational levels and are from different regional areas in the
UK, as implied by the Association of Chartered Physiotherapists in Neurology (ACPIN)
(ACPIN, 2019). ACPIN is a professional network of neurological physiotherapists from
different regions in the UK. Qualitative and quantitative data were collected to address the
current survey, aim, and objectives. Therefore, a mixed methods approach was considered.

The mixed-method design would help collect more data, provide an opportunity to give
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more detailed answers and provide credibility of findings (Saks and Allsop, 2013; Clark et al.,
2021), which would inform the survey results. Bryman (2006) identified different ways
mixed-methods research could add more value to research. Some of the identified ways
were completeness, context, credibility, and explanation (Bryman, 2006). Researchers
collect qualitative data to provide a contextual understanding that validates findings or
relationships among variables discovered through surveys. Completeness refers to the
complete and comprehensive understanding of the researcher's area. Credibility means that
the integrity of findings can be enhanced using quantitative and qualitative approaches.
Finally, explanation is used to utilise one research method (for example, qualitative) to
explain the quantitative data (Bryman, 2006). The mixed method approach in this survey
study refers to the type of questions within the survey design rather than the whole
method. The open and closed questions are discussed later under the questionnaire and

content section (Please see section 3.6).

3.5.3 Survey Design Justification

The questions developed after reviewing the literature were exploratory and descriptive for
this cross-sectional survey. Descriptive and exploratory questions can be addressed by using
survey methods to collect information (Saks and Allsop, 2013). Choosing a survey method
was due to the need to understand how physiotherapists access the data about EF
assessment and outcomes, to understand if physiotherapists assess EF, if so, then to
investigate outcome measures used by physiotherapists, and if cardio-respiratory and
resistant exercises are interventions typically implemented with people with stroke. A
descriptive survey method was chosen as it aims to answer “What” rather than “Why”

guestions (Gray, 2014).

Choosing the survey method was more convenient to address the previously mentioned
objectives than other methods, such as focus groups and interviews. Focus groups collect
data about a specific topic from group discussions (Hansen, 2006). Comparing focus groups
to surveys, focus groups are time-consuming as it can take a long time to transcribe the
recordings after the focus group interviews. Also, they require following up with the

participants who do not attend the sessions (Bryman, 2016). In contrast, surveys can take
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less time to be analysed (Sue and Ritter, 2012). The survey method has a valuable advantage
in producing representative findings and collecting information from a larger sample
(Aarons, 2020). This means that survey results can be confidently used to draw conclusions
and be generalised to a larger population from which the sample was taken (Aarons, 2020;
Clark et al., 2021). Collecting data from a larger sample size through survey was essential to
inform the feasibility study’s intervention. Although focus groups could be helpful in eliciting
a richer source of qualitative data, surveys were more appropriate to build upon previous
evidence from the literature and testing that evidence (e.g. frequency, intensity, duration,
outcome measures used) with a larger sample size when compared to focus groups and
explore whether it is used in practice. Focus groups could then be conducted to get more
qualitative data from a specific group of participants to elaborate on some of the survey
findings. Furthermore, the focus group method can be costly, time-consuming in terms of
organisation, and quite challenging in recruiting participants that are available at the same
time (Hansen, 2006), which will consequently result in recruiting a smaller sample size
compared to a survey (Bryman, 2016). Surveys can be distributed easily by sending the
survey link to participants over e-mail using online e-mail surveys (Sue and Ritter, 2012).
Hansen (2006) argued that conducting a focus group allows researchers to study
participants' reactions, understanding of questions, and interactions with each other.
Although this feature could be useful when conducting interviews, it is not relevant to the
current survey study as questions were designed to be consistent throughout the survey

(Fowler, 2014); hence, there was no need to study participants reactions.

To address the survey, aim, and objectives and to test the hypothesis, conducting interviews
was not convenient. Interviews are used to collect qualitative data, transcribe, and analyse
data to identify specific themes (Bryman, 2016). The survey already has an established
hypothesis and objectives that need to be explored and tested, so a deductive research
approach was chosen (Saks and Allsop, 2013). The deductive research approach starts with a
hypothesis that needs to be tested, then gathers the data, analyses the data, and confirms
or rejects the hypothesis (Saks and Allsop, 2013; Bryman, 2016). The deductive approach is
normally undertaken through quantitative (postpositive) research (Saks and Allsop, 2013).

The inductive approach is the opposite of the deductive approach. The inductive approach
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analyses the data obtained from a qualitative study to identify the themes and then form a
hypothesis or research questions (Saks and Allsop, 2013; Bryman, 2016). However, this
survey study has a hypothesis and aim that was required to be explored, indicating the
deductive research approach. Therefore, conducting interviews and focus groups were
unsuitable for answering the research question and objectives. Focus groups or interviews
were not prioritised over the survey method due to their exclusive collection of qualitative
data, which might not fully address the study's aims and objectives. Hence, a mixed-
methods approach was considered more suitable. This approach allows for the integration
of both quantitative and qualitative data, ensuring a more comprehensive understanding

while also enabling the collection of data from a larger sample size.

3.5.4 Participants

3.5.4.1 Sample Size

The non-probability sampling method was selected for this survey using purposive sampling
(Ritchie and Lewis, 2003). Purposive sampling is another form of non-probability sampling
that does not depend on the randomisation of the sample. Instead, it depends on the
selection of participants based on the type of information they can provide and their
expertise, such as experts in a specific field (Clark et al., 2021). Using purposive sampling
(selecting a sample based on the population's knowledge and the study's purpose) in the
current survey study was the most convenient way to collect information to answer the
survey questions based on the expert participants. Purposive sampling was selected to
produce a representative sample (Battaglia, 2008) of physiotherapist members of ACPIN
based on their expert knowledge in working with people who have had a stroke (Ritchie and
Lewis, 2003). However, the sampling method for this survey was not ideal. Although
probability sampling is considered the most reliable method and reduces sampling errors
(Clark et al., 2021), it is not considered as useful as non-probability sampling when
conducting small-scale surveys as it is not possible to apply some random selection
mechanisms to select the sample size (Babbie, 2011). This means that probability sampling
is a primary method with large populations, but it is not easily applied in all research

situations (Babbie, 2011). Indeed, using non-probability sampling may not represent the
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population to the degree probability sampling may (Gray, 2018); however, it is useful and

endorsed for small-scale surveys (Babbie, 2011).

The sample frame for this survey was 825 physiotherapists. The population comprised
physiotherapists who were members of ACPIN. The sample frame was determined by the
number of physiotherapists who had expressed their interest in stroke rehabilitation via
ACPIN. Since the sample was a judgmental sample rather than a probability sample, there
was no calculation of the sampling error (Sue and Ritter, 2012). Hence, it was decided to
invite the maximum number of participants to achieve the comprehensive characteristics of
a sample frame (Fowler, 2014). This sample of 825 participants may have provided various
answers based on the participants’ experience. The survey results were expected to inform

the research questions for the main PhD study.

3.5.4.2 Survey Population and Recruitment

The sampling frame was an e-mail list, and all participants were contacted by the
gatekeeper, the ACPIN secretary, with 825 potential participants. Therefore, there was no
direct contact with the participants. The survey was circulated to the participants via e-mail.
The participant information sheet (Appendix A) was attached to the e-mail, and the survey
link was embedded within the e-mail message. This e-mail was sent to the participants
through the gatekeeper, the ACPIN secretary, after all the paperwork requested by ACPIN
was completed and approval was obtained. No money, payment, or incentives of any kind

were paid to ACPIN members or any person as an inducement to complete the survey.

Sue and Ritter (2012) discussed that coverage bias can be minimised by using more than one
recruitment method. Using snowballing is useful when it is difficult to locate participants
(Gray, 2018). It also starts with a small number of participants and then asks them to locate
other relevant participants, which would be inappropriate for this study from an ethical
point of view as it may identify personal details (Babbie, 2011). Therefore, snowball
sampling was not utilised. Using social media platforms was also avoided as the average age
of the users is less than 40, which may have excluded some possible older physiotherapists

with more experience. Also, controlling accounts, users, and who takes surveys is
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challenging (Sue and Ritter, 2012). Therefore, the most relevant recruitment method for this

survey was through an e-mail invitation.

Such weaknesses that might have increased the risk of coverage bias by not sending the
survey to the selected sample directly by the researcher were addressed and, therefore,
avoided while designing the survey. The e-mail invitation was sent through the gatekeeper,
the ACPIN secretary, to the participants. Therefore, only physiotherapists who had agreed
to receive survey e-mails and had e-mail addresses were surveyed. However, the
disadvantage of using this sample is that participation in the survey was limited to only
physiotherapists registered with ACPIN, which may have excluded other physiotherapists
from the broader population. This means that the sample of the physiotherapists'
population was limited and not representative of the wider population of physiotherapists.
However, this could also have been an advantage to this study in terms of the quality of
responses. Being registered with a professional network such as ACPIN (interested in
neurological physiotherapy) means that invited physiotherapists may have been committed
to their continuous development plans and volunteered their time to participate in research
and surveys. Their experience and commitment to continuous professional development

may be reflected in the quality of the survey responses.

3.5.5 Data Collection Methods

The data collection method for this survey was an online survey distributed via a link
embedded within an e-mail. An online survey means that the survey can be created using
survey software and then distributed to the participants by generating a link and copying it
into the body of the invitation letter or e-mail. This survey was designed using web-based
Qualtrics software for which York St John University (YSJU) had a site licence. The online
data collection method was used for this survey study because it can be an economical
choice that requires little or no money to use software to create the survey, and it does not
require special skills to use the software. Speed and convenience, since all survey elements
can be completed using survey software, are two further advantages of using online surveys
(Sue and Ritter, 2012) Online survey design also has disadvantages that need to be

considered when designing a survey study (Babbie, 2011; Sue and Ritter, 2012; Fowler,
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2014; Bryman, 2016). According to Sue and Ritter (2012), some disadvantages of online e-
mail surveys are grey or blacklisting, where the e-mail service providers blacklist or grey list
the unknown sender when a bulk e-mail is detected. This is also similar to spam (junk e-
mail), where e-mail service providers filter bulk e-mails such as newsletters or marketing e-
mails. To avoid disadvantages such as blacklisting, the survey design was circulated via
ACPIN. Recruiting participants through ACPIN members reduced the risk of blacklisting the
sender, as the e-mail was circulated via the gatekeeper, the ACPIN secretary. Although it is
not always necessary to pay for an e-mail list, purchasing an e-mail list for this study was
required to send the survey to ACPIN members. Certainly, purchasing an e-mail list can be
considered a financial burden; nonetheless, using an online survey is still an economical
choice, considering that there were no other payments or logistic requirements. The

research office at YSJU funded the purchase as it was part of this PhD research project.
3.6 Questionnaire Development and Content

Participants were asked to reflect on their experience through a predetermined set of
guestions. The participants were asked to answer questions about physiotherapy
assessment, treatment, and outcome measurements they provide to people who have had

a stroke with EF deficits.

According to the survey objectives (see section 3.2.1), the survey questions consisted of
open-ended and closed questions that were based on the findings derived from the
literature review, such as the type of intervention, duration of the treatment sessions, and
outcome measures. The questions aimed to collect data on the current physiotherapy
practice with people who have had a stroke with EF deficits. Questions were developed
based on the evidence from the literature. The Literature Review Chapter aimed to explore
previous studies regarding the intervention types such as cardiorespiratory exercises and
resistance training, intensity, frequency, duration, and executive function deficits post
stroke and its impact on rehabilitation. Therefore, questions were informed by the reviewed
studies’ findings. Studies included in the literature review, for example, Ploughman et al.
(2008); Quaney et al. (2009); Liu-Ambrose et al. (2010); Rand et al. (2011); Blanchet et al.

(2016) and Tang et al. (2016) informed questions asking about intensity, frequency and
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duration of the intervention. Hence, findings from these studies not only informed the
guestions of the survey, but also in addition to the survey findings, informed the feasibility
study’s intervention. Other studies such as Rand et al. (2010); Kluding, Tseng and Billinger,
(2011); Marzolini et al. (2012) and Tang et al. (2016) shaped questions about outcome
measures used with stroke assessment. Additionally, the researcher’s clinical experience
working with stroke patients guided writing the questions to collect the most relevant data

to address the survey’s aim and objectives.

All questions were worded carefully to try to ensure the consistency of the participants’
understanding of the questions’ meaning. It is important to produce a valid and reliable
survey and ensure consistency of participants’ understanding of what the questions were
asking (Fowler, 2014). Fowler (2014) recommended increasing the questions' reliability, and
different properties should be followed to create good questions, such as the wording of the
guestions and definition of the terms to ensure consistent meaning to all participants. The
definitions of the key terms included in the survey questions were provided as a part of the
guestions (Please see Appendix B) to enhance the meaning of the questions and achieve a
robust survey. For example, to differentiate between cognitive functions and EF, both terms
were defined to reduce any confusion. The question wording went through several drafts to
ensure that all the questions were presented in a clear format (Aarons, 2020). Bryman
(2016) recommended using simple language in question-wording and avoiding any technical
terms. Although all participants were experts in neurological rehabilitation, using medical
terms and acronyms was avoided to reduce any chance of misinterpreting the question.
Furthermore, ambiguous terms, double-barrelled questions, and forced-choice answers
(Clark et al., 2021) were not used to reduce the confusion about the meaning of the
guestions and to try to increase the response rate. To maintain anonymity, participants
were asked to provide a pseudonym consisting of five letters and two numbers (e.g.,
ADGHK18) to be used to identify their answers in case they wished to withdraw their

answers from survey analysis.

The open-ended questions were used to ask participants to elaborate on some answers that
needed more information. Both Bryman (2016) and Gray (2014) agreed that the advantage

of asking an open-ended question is to explore different perspectives and provide responses
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that the researcher did not predict. According to Fowler (2014), closed questions increase
the response rate when given other options. In addition, giving participants different
options to choose from to answer will help in analysing the answers (Gray, 2018). In this
survey, the closed questions consisted of 16 multiple-choice questions, one reordering
guestion, and five matrix tables (Please see Appendix B) asking participants about their level
of agreement with a series of statements using an ordinal scale. The statements were
worded carefully to prevent any confusion or possible influence on the participants’ answers
(Gray, 2018). Improving measurement could be achieved by adding a neutral option such as
“no opinion” to the answers to prompt participants to answer (Krosnick et al., 2002).
Therefore, the “neither agree nor disagree” option was given in the five-option level of
agreement ordinal scales (strongly agree, agree, neither agree nor disagree, disagree, and
strongly disagree). The survey included only ten open-ended questions. Out of ten open-
ended questions, four questions asked for a description or more details, while the rest were
about giving numbers (e.g., years of experience). The questions were drafted to create a
good flow to allow participants to move through the questions smoothly and in a
constructive manner. Although the survey included a limited number of open-ended
guestions, the data obtained was reflective and effectively addressed the study’s aims and
objectives. Experienced physiotherapists contributed valuable and detailed qualitative
insights, resulting in a substantial collection of rich qualitative data. Therefore, this survey
was classified as employing a mixed methods approach due to the depth and volume of
gualitative data collected alongside the quantitative data. Quantitative data was mainly
collected through questions 3, 4, 5, 6, 7, 8,9, 10, 14, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,

29, 27, 30 and 31 presented in different sections of the survey.

Table 3.1 summarises the survey questions. Appendix “B” presents the finalised version of
the survey questions with their multiple-choice options and the matrix tables. The survey
guestions were divided into six blocks. The first two blocks included the consent question
and the pseudonym, followed by the third block, where participants were asked to provide
some information about their experience as physiotherapists and whether they were
engaged in clinical practice, education, and/or research. The fourth block was about

participants’ experience working with people who had a stroke. In the fourth block,
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participants were asked about the methods they used to treat people with stroke. The last
two blocks (the fifth and sixth) focused on asking the participants about the assessment

process and interventions undertaken with their patients.
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Table 3.1: Survey Questions

Consent question

1. Do you agree to take part in this survey?
Pseudonym
2. Please provide a pseudonym of 5 letters and 2 numbers of your choice:
About your experience
3. How long have you been working as a physiotherapist in clinical field?
Please give to the nearest year.
4. What sector do you currently work in.
5. If you work in the NHS, what is your current band?
Working with stroke patients
6. How long have you been working with people with neurological diagnoses (e.g.:
Traumatic Brain Injury, Multiple Sclerosis, Stroke, Parkinson's Disease)?
Please give to the nearest year:
7. How long have you been working with people who have had a stroke? Please give
to the nearest year:
8. How frequently do you assess/treat acute patients with stroke? Acute stroke:
onset is less than 3 months?
9. How frequently do you assess/treat chronic patients with stroke? Chronic stroke:
onset is more than 6 months?
10. In terms of the outcomes that you are looking for after your physiotherapy

intervention, please select your response to the following statement: Cognitive
functions can be defined as multifaceted mental abilities that are needed to
complete different mental processes (e.g.: problem-solving or attention)

Assessment and treatment plan

11.
12.

13.

14.
15.

What type of interventions do you use with your stroke patients?

In general, please describe how do you apply the type of intervention indicated
above?

Please, share your thoughts on why physiotherapists should/should not

consider executive dysfunctions while assessing, designing treatment plans and
measuring outcomes?

Executive functions can be defined as “High-level cognitive functions that provide
control and direction of lower-level, more automatic functions” (Stuss, 2009, p.
8). Higher order functions such as planning, organisation, problem-solving, self-
monitoring, decision making.

Do you deliver group sessions for patients?

Please describe the types of physiotherapy groups provided:
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

If you use cardiorespiratory exercises as your treatment/intervention programme,

on average, what is the frequency you use for your patients?
If you use cardiorespiratory exercises as your treatment/intervention programme,

on average, what is the intensity you use for your patients?

On average, how many weeks is the duration of your cardiorespiratory
treatment/intervention programme?

If you use resistance/strengthening exercises as your treatment/intervention
programme, on average, what is the frequency you use for your patients?

If you use resistance/strengthening exercises as your treatment/intervention

programme, on average, what is the intensity you use for your patients?

On average, how many weeks is the duration of your resistance/strengthening
treatment/intervention programme?

In terms of your initial assessment with people who have had a stroke, please
select your response to the following statements:

To what extent do you think that stroke patients experience executive functions
impairments?

How do you access executive functioning assessment information for your
patients with stroke?

How frequently do you assess for executive function impairments (e.g.: problem-
solving attention, memory) in your assessment?

What outcome measures do you use for your assessment of cognitive functions
impairments/executive function impairments? You can select more than one
answer

From your experience, please rank the following executive function impairments
with stroke survivors you have worked with from 1 (the most common) to 5 (the
least common)?

What do you consider to be the most treatable or reversible type of executive
function impairment?

In your opinion, what are the most common type of executive function
impairments that may affect engagement in physiotherapy interventions and the
outcomes of treatment?

Intervention

30.

31.

32.

In terms of your practice with people who have had a stroke, please select your
response to the following statements:

Please rate your level of agreement or disagreement with the following
statements

Do you have any other comments about physiotherapy evaluation and
interventions with stroke patients?
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3.7 Piloting the Survey

Fowler (2014) and Bryman (2016) suggested that after reviewing the questions and their
validity, piloting the survey questions is always desirable to ensure the reliability of the
guestions. Bryman (2016) argued that pre-testing the questions will provide an opportunity
to explore the answers to the questions and how participants would act with each question.
Therefore, the survey questions were piloted with staff members from the physiotherapy
department at YSJU. The piloting aimed to ensure that all questions were relevant to the
aims of the study and well-understood to provide valid results (Bryman, 2016). The pilot
study participants were asked to provide feedback on the questions' wording, quality, and
whether the questions were related to the study's aims. The survey draft that was piloted is
in Appendix C. Five staff members were asked to provide feedback on the flow of the
guestions and the estimated time required to complete the survey (Appendix C). Three of
them completed the survey and provided feedback. It was recommended that question
number three (Appendix C) needed to be clarified whether it was in the clinical field or
education. Therefore, the question was amended. Also, it was suggested to change the
word “imply” in question number 12 (Appendix C) to either “implement” or “apply”, which
was finally changed to “apply”. The “BWS” acronym in question number 11 was removed
and replaced with “Body Weight Support” based on the feedback. It was recommended to
reduce the number of words in question 10 (Appendix C) as it appeared wordy on a mobile
device screen. Therefore, the definition of cognitive functions was removed from the
options column to the body of the question, which made it easier for mobile device users. In
guestion number 17, participants were asked about the intensity of the intervention. In the
survey, intensity was used to describe the session length and duration was used to describe
the length of the overall intervention programme. It was advised to change the word
“intensity” in question number 17 (Appendix C) to “duration”. However, the word was not
changed as “duration” was used in other questions (i.e., 18 and 21) to identify the length of
the intervention programme. In contrast, intensity was used to determine the session
length. In general, the results from the piloting study were positive, and the main feedback

indicated that questions were linked to the aims of the study. The time reported completing
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the survey ranged from 9 to 17 minutes. The finalised survey version after piloting is in

Appendix “B”.

3.8 Ethics

Like any other research method, a survey design study should adhere to ethical standards
and address ethical issues to ensure participants’ privacy and safety (Fowler, 2014).
Beauchamp and Childress (2013) described four main principles in health care ethics, which
are autonomy, beneficence, non-maleficence, and justice. Ethical issues and values such as

anonymity were highlighted by different authors (Sue and Ritter 2012; Aarons 2020).

Ethical issues were established before conducting the survey. The survey was created by
using web-based Qualtrics software (Qualtrics XM, 2023) to achieve anonymity. The survey
was designed to keep the participants anonymised as there was no collecting of identifying
personal information or sensitive data. The Qualtrics software provided an anonymous web
link to prevent any tracking or collecting of the IP addresses from participants’ computers.
That is why the survey link was circulated via the ACPIN secretary to participants to
guarantee that there was no direct contact between the researcher and participants. By
doing so, the participants were kept anonymised, and their privacy was maintained. To
ensure an accurate record of the collected data, Qualtrics software allows automatic saving

of the data.

Conducting the survey study via a gatekeeper, ACPIN secretary, the ethical principles of
beneficence and non-maleficence were addressed. ACPIN reviewed the survey questions
and all related documents to ensure that the survey was relevant and worthwhile to
circulate to its members. Marvasti (2004) suggested that information about the study
should outline the risks involved to allow participants to decide. However, no risks to
participants’ safety or well-being were identified for this survey study. There was no physical
contact with the participants (i.e., no applying exercises or delivering treatments).
Participants were only asked to answer questions using their electronic devices (e.g.,
computers, tablets, or smartphones); therefore, there was no harm to participants, and
none of the survey questions were of a sensitive nature or likely to cause distress to

participants. All the survey questions were related to physiotherapists’ clinical practice, and
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no personal questions were asked. Because there was no justification for this survey to
collect the participants’ gender or ethnicity, such data was not collected. The YSJU ethics
committee approved the survey study's ethical approval (Please see Appendix D for the

Ethics Approval Letter).

3.8.1 Informed Consent and Study Materials

The study materials comprised three documents: the cover e-mail; the participant
information sheet; and the questionnaire. The cover e-mail (Please see Appendix E) included
an invitation to the survey with information about participation in terms of the approximate
time that was needed to complete the survey estimated from piloting the survey (Please see
section 3.8), data processing, the reasons for conducting the survey, and the link to the
survey. From an ethical point of view, the survey study was short and was anticipated to
take a maximum of 15 minutes to complete, which should not have taken too much
participants’ time. Gray (2014) stated that the introductory part of the survey should
include, for example, but not be limited to: the aims of the research; what kind of
information is needed; how much time it would take to complete the survey; and
participants’ anonymity. Therefore, participants were informed about what would happen
to their data in detail, as explained in the participant information sheet (Please see

Appendix A).

In medical and social research, there are two common ethical principles: confidentiality and
informed consent (Green and Thorogood, 2018). Participants should volunteer to complete
the survey following their free will and understanding of the survey’s rationale and aims
(Green and Thorogood, 2018). Informed consent is the foundation of any research and
ethical guidelines (Green and Thorogood, 2018). Participants who decided to take part in
the survey were asked to click on the link that was provided in the cover e-mail. The link was
reusable as once a participant started the survey, it would automatically save their
responses (i.e., create an account for them), and the same link can be used again until they
have submitted their answers. Hence, they could complete the survey in more than one
sitting. All recipients were informed about the ability to finish the survey in different sittings

with instructions about how they could do that. Consent was obtained at the beginning of
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the survey through a consent question, which was the first survey question, and it was
mandatory. If participants did not answer with “Yes” to the informed consent question, they
were immediately directed to the end of the survey and saw a thank you message.

Participants who did not choose to consent were not able to read any of the questions.

3.8.2 Withdrawing Participation and Data Storage

The second survey question asked the participants to provide a pseudonym of five letters
and two numbers of their choice to be used to identify their answers in case of withdrawals.
If participants wished to withdraw their answers before the survey’s closing date, they could
send an e-mail to the researcher’s e-mail address provided in the participant information
sheet and reference their pseudonyms requesting to be withdrawn from the study. Their e-
mail would then be permanently deleted after their answers were erased. To maintain the
confidentiality and anonymity of participants, and since the e-mail that was provided to
send their withdrawal request was the researcher’s YSJU e-mail, their identity would remain
safe. Their identity would not be shared with anyone before deleting the participant’s e-mail

permanently.

The data was stored confidentially in a restricted access folder on the YSJU OneDrive. A
backup copy was held in the researcher’s password protected “My documents” folder on
the university’s server. A folder containing the versions of documents in chronological order
was created. The survey was downloaded as a PDF file, imported to Excel, and only shared
with the researcher’s supervisors. Although no withdrawal requests were received, any
withdrawn data was planned to be permanently deleted from the folder. The survey was
open for eight weeks, and two reminder e-mails were sent to participants via the

gatekeeper, the ACPIN administrator, during the eight weeks.

3.9 Data Analysis Procedures

The results of this survey were descriptive. Descriptive results can be obtained by using
techniques such as cross-tabulation and dispersion measures (Dancey, Reidy and Rowe,
2012). Descriptive statistics are essential to help describe the sample characteristics and

understand the data (Kirkwood, Sterne and Kirkwood, 2003). Descriptive statistics provide
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information regarding the data and what could be indicated from the results. Numerical
descriptive statistics, such as the dispersion measures (mean, median, and mode) and
standard deviation (SD), are helpful in describing and summarising the data to detect any
errors that could be corrected if necessary (Kirkwood, Sterne and Kirkwood, 2003). There
was no need to cross-tabulate any of the questions due to the data's nature. Data from
closed questions, such as multiple choice and matrix tables, were analysed using Qualtrics,
which provided a numerical summary including the mean, median, minimum, and maximum

scores and standard deviation.

Braun and Clarke's (2006) six-step framework for qualitative data analysis was used as a
thematic analysis approach to analyse the answers to the open-ended questions (Please see
Table 3.2). Thematic analysis is the process of identifying, analysing, and identifying patterns
or themes that emerge within the qualitative data (Braun and Clarke, 2006). Considering the
low amount of text answers to the open-ended questions, analysis software (e.g., NVivo),
which can be used in coding data, was not utilised, and the data was analysed manually. The
purpose of thematic analysis is to identify and analyse themes within the data to address

the research aims (Nowell et al., 2017).

3.9.1 Inductive and Deductive Approach

The themes in this survey study were identified using a theoretical (deductive) approach
rather than an inductive approach. The theoretical thematic analysis (deductive approach)
was considered as the data analysis was led by the research question and the researcher’s
interest (Braun and Clarke, 2006). In other words, a theoretical or deductive approach is a
“top-down” way, starting with a hypothesis (Please see section 3.3) and ending with data
analysis. The hypothesis for this survey study was formulated based on the findings from the
literature review and sought to collect both quantitative and qualitative data. Additionally,
hypotheses can be rephrased as research questions grounded in theoretical frameworks or
derived from literature review findings, thus providing a structured approach to exploring
key aspects of the research inquiry (Barroga and Matanguihan, 2022). Hence, the analysis
was completed by connecting data to the research questions. The “bottom-up” method or

the inductive approach is basically coding the data without linking it to the research
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guestion or researcher’s supposition; the identified themes are related to the data rather

than the research question or hypothesis (Clark et al., 2021).

3.9.2 Semantic and Latent Themes

According to Braun and Clarke (2006), the two levels of themes that need to be considered
are semantic and latent. The difference between the semantic and latent approaches is the
way of identifying the themes. In semantic themes, “the themes are identified within the
explicit or surface meanings of the data, and the analyst is not looking for anything beyond
what a participant has said or what has been written” (Braun and Clarke, 2006, p. 13). The
analysis process starts with data descriptions that were organised to show patterns, then
summarising the data, and ends with the data interpretation process, trying to theorise the
significance of patterns and discuss previous literature. The latent level “goes beyond the
semantic content of the data, and starts to identify or examine the underlying ideas,
assumptions, and conceptualisations, and ideologies that are theorised as shaping or
informing the semantic content of the data” (Braun and Clarke, 2006, p. 13). The research
guestion was formulated based on the literature review, and the survey study was
conducted to inform the literature review findings and the research design of the feasibility
study. Therefore, the thematic analysis was undertaken at a semantic level; the results will

be discussed in the context of the previous literature review.

3.9.3 Undertaking the Analysis

Braun and Clarke (2006) provided a six-phase thematic analysis guide in Table 3.2 below.
Moving within the phases is not linear; instead, it is more of a recursive process, which
means moving between phases as many times as needed. The phases of the thematic
analysis guide were followed to analyse the open-ended questions in the survey. An
explanation of each stage of the thematic analysis process, as follows for analysis of the

qualitative survey data, is provided below in Table 3.2.

62



Table 3.2: Braun and Clarke's Phases of Thematic Analysis
Adapted from (Braun and Clarke, 2006)

Phase Description of the Process Phase Description of the Process

1. Familiarising yourself with your | Transcribing data (if necessary), reading and rereading
data the data, and noting down initial ideas.

2. Generating initial codes Coding interesting features of the datain a
systematic fashion across the entire data set,
collating data relevant to each code.

3. Searching for theme Collating codes into potential themes, gathering all
data relevant to each potential theme.

4. Reviewing themes Checking in the themes work about the coded
extracts (Level 1) and the entire data set (Level 2),
generating a thematic ,,map" of the analysis.

5. Defining and naming themes Ongoing analysis to refine the specifics of each theme
and the overall story the analysis tells; generating
clear definitions and names for each theme.

6. Producing the report The final opportunity for analysis. Selection of vivid,
compelling extract examples, the final analysis of
selected extracts, relating the analysis to the
research question and literature, producing a

scholarly report of the analysis.

3.9.3.1 Trustworthiness: Dependability and Confirmability

The survey results were presented and discussed with the supervisory team to plan the next
analysis stage. Lincoln and Guba (1985) put forward four criteria that can strengthen the
trustworthiness of qualitative research. These criteria include credibility, dependability,
confirmability, and transferability. Dependability and confirmability correspond to reliability
and objectivity in quantitative research (Lincoln and Guba, 1985). When evaluating a study,
dependability refers to the reliability of the study’s conclusions, while confirmability refers
to the extent to which the study's steps can be audited, confirmed, or replicated. After the
thematic analysis was initially completed, the manual thematic analysis process and
thematic maps (Appendix F) were presented and discussed with the supervisory team for
external views regarding the analysis integrity and the fit between the codes and themes.
The discussion with the supervisory team was essential to ensure the trustworthiness of the

analysis regarding dependability and confirmability.
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3.9.3.2 Familiarisation With the Data

The first stage of the thematic analysis framework was to read the data many times to

become familiar with the data corpus (i.e., the data as a whole) while noting initial ideas. All

answers to each of the open-ended questions were transferred to a Word document and

organised in a table that showed all answers for each related question. At this stage, notes

were taken, and general ideas were highlighted for coding.

3.9.3.3 Generating Initial Codes

At this stage, all initial ideas that emerged in the previous phase were used to produce initial

codes from the data.

Table 3.3: Examples of Codes from The Data Analysis

Data extract

Coded for

It is our responsibility to individualise
treatment plans and make sure they are
holistic. So, if there is an opportunity to
address more than one type of impairment,
then we should. Consistency and “dose” will
aid recovery, so it is no use if we are not
coordinated in our MDT efforts.

Holistic approaches to treatment plans.
MDT involvement for better treatment.
Considering different impairment types.

Executive functioning and all levels of
cognitive functioning need to be
encompassed within treatment approaches
for successful interventions. Without
awareness and understanding treatments
cannot truly be patient centred.

Include cognitive and executive functions in
treatment plans.

Awareness and understanding of Patient’s
centred treatment.

MDT: multidisciplinary team

Ideas and codes were given varying colours to differentiate between new information

and/or ideas and ideas/information that had been found in the literature review. Initial

codes were produced during this stage, and a category section (e.g., cardio and




strengthening exercises) was added to differentiate between specific data. For example,
data on intervention types needed to be separated to identify cardiorespiratory exercises

and resistance training data (i.e., methods of applying intervention types).

3.9.3.4 Identifying Themes

All initial codes produced in the previous stage were collected to identify initial themes.
Codes were sorted to produce themes where all relevant codes were collected within the
identified themes. This stage focused on the analysis of general themes rather than the
codes. To analyse codes and combine them to form themes, mind-maps were created to

help visualise codes and how they fell under themes (Appendix F).

3.9.3.5 Reviewing Themes

At this stage, a thematic map was drawn to review themes at the level of the data extracted
and the level of the entire data set. In the thematic map at the first level, all collected
extracts were reviewed for each theme. Some data extracts were dismissed from analysis as
they did not fit the existing themes (e.g., Upper limb groups following GRASP. Groups using
Neuro ball. Circuit groups when we have enough appropriate patients). The next stage was
reviewing the themes of the whole data set and ensuring the validity of themes
representing the data and whether the thematic map reflected the intended meaning. At
the end of this stage, a refined thematic map was produced (Appendix F), and all different

themes were identified.

3.9.3.6 Defining and Naming Themes

This stage involved defining and refining the identified themes based on whether they fit
with the broader aim of the research. Sub-themes were also identified during this stage.
Overlapping between themes was resolved by refining the identified themes. At this stage
of analysis, the identified themes were reviewed and finalised by a discussion during a

supervisory team meeting.
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3.9.3.7 Producing The Report

Writing the findings section was constructed around the identified themes and sub-themes.
Presenting and discussing analysis is linked to the survey’s objectives by relating the analysis
to the preliminary research questions, survey objectives, and the literature review (see

section 3.2). Each respondent was assigned a participant number (e.g., P1, P2, P3).

3.10 Results

3.10.1 Introduction

The previous section discussed the survey data analysis process, and this section is
dedicated to presenting the findings that were identified from the data analysis. The survey
hypothesis expected that EF was less frequently considered than motor functions as a
treatment outcome by physiotherapists in intervention programmes. This section will
present the analysis of participants’ responses to the open and closed questions and the
themes that were identified from the answers to the open-ended questions. This section is
structured around the identified themes and the findings for the study’s four main
objectives (Please see section 3.2). Relevant findings and identified themes are presented in
sections that relate to each objective. Quantitative data are presented under each theme to
reflect any quantitative data relevant to the theme presented. Quantitative data are
presented in writing or in tables or figures, for example, Tables 3.4 and 3.5 and Figures 3.1

and 3.2.

3.10.2 Participants

Of the 825 physiotherapists contacted through ACPIN, 76 participants responded to the
survey; of these, 73 (96.05%) participants consented to participate, and only three (3.95%)
participants declined. There were no participant withdrawals before or after the survey
close date. The response rate was 9.21%. The survey duration was longer than initially
anticipated. Initially, the survey duration was planned for four weeks, and then it was
extended to another four weeks to give physiotherapists who were on leave and/or busy an

opportunity to respond to the survey. The survey was open between 27 August and 27
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October 2019. Table 3.4 below provides information about participants’ experiences as
physiotherapists, including their years of experience working as physiotherapists in a clinical
field, working with people with neurological diagnoses, and working with people with
stroke. Participants’ average length of experience of 16.7 years (SD 8.40) as physiotherapists
indicated the high level of experience amongst the sample. Table 3.4 below also shows that
most of the participating physiotherapists worked in the National Health Services (NHS) and
were employed in Band 6 and 7 roles. Other demographic information, such as gender,
highest academic degree, and age, were not relevant to the aim of the survey because the
study was not exploring the physiotherapists’ practice related to their age or gender;

therefore, such information was not collected.

Table 3.4: Participants’ Details

Information Minimum Maximum Average
Years of experience as a
] ) 1 year 35 years 16.7 years (SD, 8.40)
physiotherapist (n=71)
Years of experience with
. 1 year 37 years 14.4 years (SD, 8.21)
neurological cases (n=71)
Years of experience with
1 year 37 years 13.8 years (SD, 8.22)
stroke cases (n=71)
Independent . )
NHS ) Private Education | Other
Practice
58 7 2 1 3
Work sector (n=71)
81.69% 9.86% 2.82% 1.41% 4.23%
Band 6 Band 7 Band 5 8A 8B
Current NHS banding (if | 23 28 1 5 1
relevant) (n=58) 39.66% 48.28% 1.72% 8.62% 1.72%

Physiotherapists were asked about the frequency of treating and/or assessing acute and
chronic stroke patients. As can be seen in Table 3.5, in response to questions number eight
and nine (Appendix B), approximately % of respondents, 72.86% (51 out of 70 participants),
reported assessing acute stroke patients once per week and 42.86% (30 out of 70
participants) reported assessing chronic stroke patients once per week. Such findings

suggested that the responses and information provided and concluded in this survey were
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derived from highly experienced physiotherapists who were regularly working with people

with stroke, improving the validity of the survey results.

Table 3.5: Physiotherapists' Frequency of Assessment with Patients with Stroke

# | Answers! % Number % Number
Acute Acute Chronic Chronic
stroke Stroke stroke Stroke

1| One in every 6 months. 8.57% 6 21.43% 15

2 | 3-5in the last 6 months. | 7.14% 5 11.43% 8

3 | At least one per month. | 11.43% 8 24.29% 17

4 | At least one per week. 72.86% 51 42.86% 30

Total 100% 70 100% 70

IAnswers to questions number eight and nine (Appendix B)

3.10.3 Findings

This section presents findings relating to the aim of the survey study. The purpose of

conducting this survey study was to build upon the evidence from the literature review

findings, refine the preliminary research questions that were developed following the

literature review, and fulfil the second stage of the MRC framework stages (Campbell, 2000)

(Pease see section 3.1). Survey questions related to the four study objectives, which were:

in physiotherapy clinical practice with people with stroke.

to explore the types of cardiorespiratory exercises and resistance training being used

e toinvestigate whether EF was considered as an outcome in designing treatment

plans.

e to explore the assessment process / standardised tools used to identify any EF

deficits and/or whether physiotherapists access assessment notes from other

multidisciplinary team (MDT) members related to EF.

e and to explore the criteria that physiotherapists used to design treatment plans for

stroke patients. Briefly and in categories, the objectives focused on intervention

types, EF consideration, EF assessment, and intervention-based criteria.
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Table 3.6 below shows the three main themes identified in the data: Combined
Intervention; Impact on QoL; and Dependent Access and Assessment of EF. Each main

theme had identified sub-themes, as shown in the Table below.

Table 3.6: Themes and Sub-themes

Main . . Dependent Access and
Theme Combined Intervention Impact on QoL Assessment of EF
Normal treadmill Patu_ent > Observation
ability
Stationary bicycle Role OT and MDT notes
B igh
oc.lywelg t Time-consuming
Sub-themes resistance o
— : Holistic —
Repetitive exercises Lack of training
approach

Stroke severity
Patient’s ability
Individualised plan

Trust settings

OT: occupational therapy, EF: executive function, QoL: quality of life, MDT: multidisciplinary team

The three identified themes and their sub-themes will be presented in three sections. Each
section will present the survey objective and the relevant qualitative and/or quantitative
data, along with themes and sub-themes. The first section will present objectives one and
four and the findings in the ‘Combined Intervention’ theme. The second section will present
objective two and the findings in the main theme of ‘Impact on QolL’. The third section will
present objective three and the findings in the ‘Dependent Access and Assessment of EF’

theme.

The survey findings built upon the literature review results regarding the intervention types
to be used in the feasibility study design. In addition, the findings related to the EF
assessment process confirmed the hypothesis underpinning the survey that EF is expected
to be less frequently considered than motor functions in intervention programmes as a
treatment outcome by physiotherapists. Moreover, unexpected findings that were not
identified in the literature were identified in terms of EF assessment by physiotherapists,

which will be presented in the following sections.
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3.10.4 Theme: Combined Intervention

Objectives 1 and 4: Types of Interventions and Intervention-Based Criteria

The first objective was to explore the intervention types that were used with stroke patients
by neurological physiotherapists. Of the 69 participants who responded to question 11
(Appendix B) about the types of interventions they use with stroke patients: 53 (76.81%)
participants reported using both cardiorespiratory exercises and resistance training; 14
(20.29%) participants reported using only resistance training; and one (1.45%) reported
using only cardiorespiratory exercises. Most physiotherapists reported using both
cardiorespiratory exercises and resistance training with stroke patients for better
rehabilitation outcomes. An illustrative answer to the open-ended question asking about

the application of the intervention choice was:

“Using a combination of exercises to target specific strength/ROM/sensory deficits
along with functional task training (i.e. walking/gait practice, transfers etc.) and

cardiovascular/endurance training when appropriate” (P 50)

This response shows the use of different techniques and exercises with stroke patients to
target different goals and specific strength exercises to improve muscle strength. Another
response indicated using combined exercises rather than using cardiorespiratory exercises

or resistance training separately:

“Strengthening - typically done in function, repetitive, task specific. Cardio -
predominantly through moto med as this was the only equipment available our

setting” (P 64)

Findings from the literature regarding the intervention types, such as cardiorespiratory
exercises and resistance training, have been considered in the formulation of the research
guestion. However, the survey’s findings indicated that both types of intervention are

equally important and necessary for better outcomes and successful rehabilitation:

“Bicycle to encourage bilateral activity, treadmill training to work on gait combined

with strengthening to work on weaker compensates of gait” (P 56)
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The importance of engaging in cardiorespiratory exercises with stroke patients to prevent

recurrent stroke is illustrated in this physiotherapist’s response:

“... secondary prevention/is really important and so cardiovascular fitness is
something that factors into all of my exercise programs and that covers those that |
prescribed as part of the GP exercise prescription in collaboration with the rehab

instructor at local leisure centres but also home base programs ...” (P 3)

Even when physiotherapists reported using group sessions, they considered using
cardiorespiratory and resistance training with their stroke patients: “Flexibility, aerobic /

endurance and strength group”.

3.10.4.1 Sub-themes: Normal Treadmill, Stationary Bicycle, Bodyweight Resistance, and

Repetitive Exercises

The findings of the sub-themes have shown and identified the different delivery methods
(e.g., treadmill and repetitive exercises) for each type of intervention (i.e., cardio and

resistance).

Participants described their methods of applying their choice of treatment, whether it was
combined interventions (cardio and resistance) or each type individually. The findings from
guestion number 12 (Appendix B) indicated that the most used methods for
cardiorespiratory exercises were the normal treadmill and stationary bicycle, e.g., “Bicycle

to encourage bilateral activity ...” (P 56)

Using stationary bicycles is more convenient for most physiotherapists as it is a cheap

resource and accessible:

“Because even though you don’t have equipment to potentially do things like that the
bikes and cross trainer and treadmill is actually you can still increase the intensity is

sufficiently in order to increase the respiratory rate of the effort for patients” (P 3)

Using a bodyweight supported (BWS) treadmill with stroke patients is not an option for

some physiotherapists as such types of treadmills are not available in all outpatient clinics:
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“... if access to gym may use bike or treadmill” (P 8)

“Working in the community, facilities are limited so our main treatment modality is

body weight resisted exercises ...” (P 45)

Therefore, if patients do not suffer from balance problems, using a normal treadmill is a
convenient decision. The survey findings indicated using a normal (unsupported) treadmill is

more convenient and an easy way to perform cardiorespiratory exercises:

“Use of static bike or treadmill (unsupported) and sometimes use TheraBand for
resistance work plus encouraging people to monitor the number of steps they do” (P

46)
“.. treadmill training to work on gait ...” (P 56)

“... use a treadmill or complete brisk walking outdoors for cardiorespiratory exercise

.7 (P19)

The survey findings indicated that repetitive exercises and weightlifting exercises (weighted
exercises) are usually used in physiotherapists' intervention programmes with stroke

patients:

“I aim to use the home environment as much as possible so that exercises and
intervention is part of everyday life with minimal extra cost. Resistance using
TheraBand, weights (cupboard items being moved from cupboards, in and out of

bags) ...” (P 35)

Repetitive and weighted exercises complement each other (American College of Sports
Medicine [ACSM] 2014). This means that to maximise the effects of weightlifting exercises
and to increase muscle strength, there should be several repetitions for each movement

(ACSM 2014). Therefore, lifting weights and repetitive exercises are linked together:

“For strengthening | use bodyweight and weighted exercises, occasionally

TheraBand” (P 19)

“Exercise programmes and repetitive task training” (P 42)
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“Strength training, repetitive task” (P 22)

“Bodyweight” was mentioned a few times as part of strengthening exercises, as an
approach where patients use their body weight instead of external weight to perform

resistance exercises:

“Generally, do bodyweight strengthening rather than TheraBand” (P 36)

“In various forms, bands and weights, bodyweight use. Static bikes, over ground

walking, stairs and sit to stand” (P 11)

Exercises such as climbing stairs and sitting to stand use body weight as resistance to the
muscle (ACSM, 2014). However, using external weights (weighted exercises using
dumbbells) might be more convenient for stroke patients, considering the ability to increase

weights over time if the muscles adapt to the current weights and gain muscle strength.

3.10.4.2 Sub-themes: Stroke Severity; Patient’s Ability; Individualised Plan

Designing an intervention programme requires deciding the intervention types and the
intensity and duration of the intended type of treatment. Fifty-seven physiotherapists
responded to question number 16 when asked about the frequency they use with their
patients when using cardiorespiratory exercises as an intervention (Appendix B). Of the 57
participants, 18 (31.58%) said that they use cardiorespiratory exercises once a week, while
15 (26.32%) participants reported using cardiorespiratory exercises 2-3 sessions per week.
In terms of intensity, 29 (51.79%) participants, out of 56 total responses, reported the
duration of each session was between 15-30 minutes, and eight (14.29%) participants

reported spending 30-45 minutes per session with their stroke patients.

When asked about the frequency of using resistance exercises (Q 19), 56 participants
responded, with 13 participants (23.21%) answering one session per week and 4-5 sessions
weekly (Appendix B). Sixteen (28.57%) participants recorded spending 2-3 sessions per
week. For the intensity of resistance exercises, 27 (48.21%) participants spend 15-30

minutes per session, while 17 (30.36%) participants spend 30-45 minutes per session.
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As can be seen from the responses, there is a slight difference between therapists regarding
the frequency of cardiorespiratory exercises from one session per week (31.58%) to 2-3
sessions per week (26.32%). In terms of intensity, just over half (51.79%) of respondents

reported spending 15-30 minutes on cardiorespiratory exercises per session.

Findings related to resistance training intensity and frequency were slightly different from
those reported for cardiorespiratory training; 28.57% reported delivering resistance training
2-3 sessions per week, and 23.21% reported delivering resistance training 4-5 sessions
weekly. Similar to findings related to the intensity of cardiorespiratory exercises, just under
half (48.21%) of respondents reported spending 15-30 minutes per session on resistance

exercises.

The survey findings indicated that physiotherapists spend less than the recommended time
delivering cardiorespiratory exercises and/or resistance training with stroke patients. This
might depend on the patient’s circumstances and their ability and tolerance (e.g., owing to
fatigue levels) to receive longer sessions as it might be up to 30 minutes, while some

patients may receive an hour session:

“I think it depends on the patient sometimes patients will have sessions of a
maximum of 30 minutes if they have problems with fatigue but with other patients
some sessions could be up to an hour and it would also depend on whether that
patient could do the exercises independently or whether they need someone to assist

or someone to take them to the gym” (P 3)

Other physiotherapists spend 15-30 minutes with patients and then ask them to exercise

independently or with assistance:

“Approx. 15-30 mins in session but get patients to come and use bike in gym either

independently or with rehab assistant” (P 22)

Spending less than 30 minutes with patients could be interpreted in two ways. Firstly,
physiotherapists, especially those who work in NHS, are busy, and spending up to an hour

with each patient would reduce the number of patients per day:
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“Depends on patient capabilities and clinical appropriateness” (P 6)

Secondly, it could depend on patients’ ability and their medical condition and stroke

severity which leads to an individualised plan for each patient:

“As indicated for individual patients” (P 33)

“However, this depends greatly on the patient's abilities” (P 14)
“Whenever relevant dependent on the patient’s tolerance” (P 11)
“This is dependent on patient endurance and ability” (P 57)
“Depends on target heart rate, and medical considerations” (P 18)

Stroke severity is an indicator that influences therapists' reasoning regarding intervention
frequency and intensity. Stroke severity and patient’s ability to exercise (i.e., tolerance,
fatigue) could be the criteria that physiotherapists use to decide the intervention type,

frequency, and intensity:

“....and also standing but again it very much depends on the ability | work with
people that have mild moderate severe and very severe stroke so some patients will
be able to walk independently some may need assistance and some may not be able
to walk so also depends on their fatigue. So, | would say that it would vary sometimes

2 to 3 sessions and sometimes 5 to 7 sessions” (P 3)

“Again this varies because of fatigue so some patients and | may look at a program
for just 30 minutes and other patients it would be 45 minutes to an hour but in terms
of when | say patients face-to-face which is not every day you said not every week |
would be looking at a program that is at least 45 minutes to an hour with those

patients” (P 3)

Respondents were asked about the duration they set for the intervention programme (Q 21,
Appendix B), and their responses were not consistent. It appears from the findings that

physiotherapists were not following strict guidelines to set the duration of intervention
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programmes. The duration was sometimes linked to the patient’s length of stay in the

hospital ward and not related to the outcomes:

“2 to 6 weeks while in patient on the ward” (P 49)

“For the length of inpatient stay” (P 64)

“Duration of stay in Rehab Centre, average 4-6 weeks” (P 9)

“Depends on admission length” (P 11)

Other physiotherapists made decisions based on patients’ needs and available funding:

“Depends on need / funding 2-3 months” (P 65)

However, the minimum duration mentioned in responses was 1 week and the maximum
was lifelong, which implied that the intervention programme is an ongoing process. The

average duration reported was 12 weeks:

“We don’t have people in our caseload for longer durations - so we start the
program, monitor for few weeks and then ask patients to continue for longer term

(liaise with Physio or GP if any issue)” (P 6)

3.10.5 Summary

Most of the findings related to the central theme of ‘Combined Intervention’ and linked sub-
themes supported the literature findings and answered the first and fourth survey
objectives. The first and fourth objectives of the survey were to identify the intervention
types used by neurological physiotherapists with stroke patients and to explore the criteria
used to decide on the intervention types. Findings indicated that the current physiotherapy
practice involved using the combined intervention of cardiorespiratory exercises and
resistance training with stroke patients and using a treadmill and weighted exercises as
primary methods. The findings have also provided information about the intervention
programmes' frequency, intensity, and duration. Some of these findings confirmed the

literature findings related to frequency and intervention programme duration. Moreover, it
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was concluded that the duration of intervention programmes and, to some extent, the
frequency of treatment sessions depends on the patient’s ability and stroke severity. In the
real world of clinical practice, there were challenges reported related to the Trusts’
resources and patient abilities, whereas these appeared less evident in the world of
research. Therefore, the findings helped with the design of the research protocol for the
feasibility study, refining the preliminary research questions and the feasibility study’s aim

and objectives.

The following section will discuss the findings related to EF consideration and the main

theme of ‘Impact on Qol’ and the sub-themes of ‘Patient’s Ability’ and ‘Holistic Approach’.

3.10.6 Theme: Impact on QoL

Objective 2: EF Consideration

Based on the literature findings, it was hypothesised for this survey study that EF was less
considered compared to motor functions in intervention programmes by physiotherapists as
a treatment outcome. For physiotherapists to design a treatment plan that includes
cognition and EF sub-domain as outcomes, it is crucial for physiotherapists to assess EF or
access information about EF function from other members of the MDT before designing

treatment plans.

Physiotherapists were asked about the outcomes they were evaluating after physiotherapy
interventions (Q 10, Appendix B). As can be seen from Figure 3.1 below, only a small
proportion (8.96%; 6 out of 68) of physiotherapist respondents believed that treatment
plans aimed to improve cognition in stroke patients ‘all the time’, and 55.22% (37 out of 68
participants) thought this was the case ‘some of the time’. However, the highest percentage
of 82.35% (56 out of 68 participants) considered interventions to aim to improve functional

outcomes.
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Figure 3.1: Outcomes After Intervention?
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'Question number 10 (Appendix B)

Participants were asked to express their interest in three main areas to explore and
understand their initial assessment of stroke patients. As can be seen in Table 3.7, out of 56
responses, similar numbers (n=34, 60.71%) reported considering EF in the initial assessment
and using outcome measures for baseline assessment all the time. However, only seven
(12.50%) participants reported using outcome measures for the assessment of EF. It was
hypothesised that EF were less considered in intervention programmes than motor
functions as treatment outcome (Please see section 3.1). Nonetheless, in the previous
guestion, the majority reported that treatment plans were focused on improving cognitive
functions some of the time. It is important to note that the majority of respondents
reported considering EF in the initial assessment, but they did not use the outcome measure

to assess EF impairments after treatment.
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Table 3.7: Initial Assessment

Question? All of the | Most of the | Some of | Rarely Never Total
time time the time

| consider executive | 60.71% 30.36% 8.93% 0.00% 0.00% 56

functions in my n=34 n=17 n=5 n=0 n=0

initial assessment

| use outcome 60.71% 28.57% 3.57% 3.57% 3.57% 56

measure(s) for n=34 n=16 n=2 n=2 n=2

baseline assessment

| use outcome 12.50% 5.36% 17.86% 37.50% 26.79% | 56

measure(s) for n=7 n=3 n=10 n=21 n=15

assessment of

executive functions

impairments

'Question number 22 (Appendix B)

One of the research gaps established in the literature review chapter was the need to use
more sensitive outcome measures and limitations were identified related to the sensitivity
of the MoCA (Nasreddine et al., 2005) and MMSE (Folstein, Folstein and McHugh, 1975) for
assessment of EF sub-domains post-treatment. Both the MoCA and MMSE were reported as

outcome measures in the literature (Marzolini et al., 2012)

Survey findings confirmed the literature results, and respondents reported using MoCA
(Nasreddine et al., 2005) and MMSE (Folstein, Folstein and McHugh, 1975) for EF
assessment. Both measures were highly used, compared to other outcome measures such
as the Executive Function Performance Test (EFPT) (Baum et al., 2007; 2008). However, 25
out of 64 (39.06%) participants reported that MMSE (Folstein, Folstein and McHugh, 1975)
is used by other colleagues and they did not administer it themselves. Similarly, 36 out of 73
(49.32%) participants reported using MoCA (Nasreddine et al., 2005) results as assessed by
other colleagues. Assessing and administering outcome measures will be discussed later in

the theme ‘Dependent Access and Assessment of EF’.

It was mentioned in the literature review chapter that the core EF sub-domains, such as
working memory and attention, are crucial for normal functioning in daily activities (Miyake
et al., 2000; Fisk and Sharp, 2004; Diamond, 2013). Working memory and attention deficits
have a great impact clinically and can compromise rehabilitation and functional outcomes

(Zinn et al., 2007). The literature review findings were confirmed by the survey findings.
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Participants ranked the most common to the least common EF. As can be seen in Figure 3.2,
out of 54 responses, 35 (64.81%) participants reported attention as the most common EF in
stroke patients, and 16 (29.63%) participants said that working memory was the second
most common EF they dealt with when working with stroke patients. Also, findings
indicated that attention and working memory were the most common EF deficits that

affected physiotherapy engagement.
Figure 3.2: Prevalence of Executive Functions In Stroke Patients
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A high percentage of 73.58% (39 out of 53 participants) said that attention affected
physiotherapy sessions and 15.09% (8 out of 53 participants) reported working memory was
the second most common deficit that affected treatment sessions. Comments related to the

impact of EF deficits on rehabilitation included:

“Should be considered as they can impact on client’s ability to follow programmes
and access wider community. Can impact on rehab potential and should be reviewed

by whole MDT” (P 69)

“Therapist’s need to be aware of, and able to assess the potential impact of higher
executive impairment on a patient’s ability to engage in rehab and life roles after

hospital discharge” (P 12)
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The findings have provided new data about physiotherapists’ views regarding the most
treatable or reversible EF deficits in stroke patients. Twenty-five out of 52 (48.08%)
physiotherapists reported that attention deficit was the most reversible EF but only three
(5.77%) said that a working memory deficit was reversible. However, physiotherapists
reported deciding which EF deficits are most reversible depends on other EF deficits, as

illustrated in the following comments:

“Not sure - all interdependent. If a patient cannot attend, then they struggle to
process to memory and therefore struggle to utilise information in planning and

problem solving” (P 57)

“Sorry struggled to answer this question as it depends on the severity of the deficit. |

find that even little improvements can make a big difference” (P 10)

As mentioned previously in section 3.11.4.2, regarding the sub-themes of ‘Stroke Severity’
and ‘Individualised Plan’, it is suggested by the survey findings that improvement is
individualised and linked to stroke severity. Also, considering EF in treatment plans and
measuring changes after treatment is crucial, as respondents reported that highly affected
EF deficits (i.e., attention and working memory) negatively affect the rehabilitation process

due to the high incidence of EF deficit in stroke patients:

“I think this is really interesting question because actually it’s very much individual
and dependent on the size of the severity of someone stroke. I’'ve had many patients
that despite intensive input from OT and physio they’ve not made any changes in
their attention which has had a big impact on their ability to learn and progress with
their functional activities and I’'ve had other patients that have made really great
recovery and all of them | would say probably the one thing that continues to be

problematic for those patients that | work with is memory” (P 3)

Participants were asked how frequently they considered EF impairments while designing
individual treatment plans and group treatment plans and whether they delivered group
sessions (Qs 14 and 30, Appendix B). Firstly, 37.29% (22 out of 59 participants) of

respondents reported delivering group sessions ‘some of the time’ and only 1.69% ‘all the
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time’. Secondly, 34.00% (17 out of 50 participants) reported considering EF while designing
and delivering group sessions ‘all the time’, and 47.17% (25 out of 53 participants) reported
considering EF deficits while designing and delivering individual treatment plans ‘all the
time’. The findings indicated high consideration of EF deficits while designing and delivering
treatment, whether individually or in groups, and supported results in Table 3.7, which
indicated following the initial assessment of EF, which was reported by a majority of 60.71%,
nearly half of respondents considered EF in their treatment. However, including EF deficits
in treatment plans are useful, but potential benefits will be unknown if EF is not measured
as an outcome, given that only 12.50% reported using outcome measures for EF
assessment. Of 56 participants, 33 (58.93%) therapists believed that 75% of stroke patients

experience EF impairments.

Physiotherapists have established their thoughts about the necessity of EF consideration in
the initial assessment stage, designing plans, and/or measuring outcomes. Survey findings

suggested that EF deficits have a high impact on QoL in stroke patients:

“Cognitive functions affect physical engagement all the time and have a direct
impact on quality of life. Cognitive functions often improve alongside physical
improvements. You can enable a patient physically but that may not impact function

& quality of life if there are coexistent cognitive impairments” (P 48)

Indeed, if physiotherapy treatment were affected by EF deficits, such as attention or
working memory, it may reduce the rehabilitation outcomes and affect QoL. The following
answer by a physiotherapist described the importance of including EF in assessment and
treatment plans as a “two-way street” where treatment should consider EF and the impact

of treatment on EF:

“Most definitely should - two-way street - treatment plans have to consider cognition
to ensure they are tailored to the individuals understanding and ability to carry out
the program, and that can be progressed from conscious control to automatic
function. Outcomes need to be independent of the impact of cognition to measure
physical improvement, but improved meaningful function too, which does need to

consider cognition. The opposite way, designing treatment plans needs to consider
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impact on cognitive function to help maximise and help with rehabilitation through
looking at the impact of fatigue, and incorporating cognitive rehab tasks into

physical programs” (P 51)

Previously, survey findings showed that physiotherapists believed that physical and
functional aspects, but not cognitive functions, are improved by treatment plans all the
time. However, some reported physical and cognitive functions complement each other to

achieve better outcomes, which consequently improve Qol, for example:

“Cognitive functions affect physical engagement all the time and have a direct
impact on quality of life. Cognitive functions often improve alongside physical
improvements. You can enable a patient physically but that may not impact function

& quality of life if there are coexistent cognitive impairments” (P 48)

“We should consider these as they have an impact on the quality of life of the
patient, and if the patient is able there is more evidence for joint working and dual

task training. You need both skills to improve functional gains” (P 34)

Poor QoL post-stroke is a combination of different dysfunctions, physically and mentally
(Sturm et al., 2004; Nys et al., 2006; Cumming et al., 2014). To have a successful
engagement in the community after stroke and to help stroke patients return to normal life,

some respondents stated EF should be considered in the assessment:

“It is essential to assess for cognitive problems so you can devise an appropriate
treatment plan, that is challenging but successful. This improves compliance and
outcomes. Integration back into “as normal as possible” independent community
living is the over-arching goal, and this cannot be achieved without a certain level of
cognition. Quality of life is therefore impacted by a combination of all impairments,

not just physical impairments” (P 17)

“Should be considered to 1) improve functional outcomes 2) help plan discharge

destination 3) help achieve physical goals 4) help multi-tasking abilities” (P 24)

83



3.10.6.1 Sub-themes: Patient’s Ability; Holistic Approach

The ‘Patient’s Ability’ and ‘Holistic Approach’ sub-themes emerged when open-ended
guestions about EF consideration were analysed. Participants were asked to express their
thoughts on why physiotherapists should / should not consider EF while assessing, designing
treatment plans, and measuring outcomes. Three elements emerged from the survey
findings should be considered to have a holistic treatment approach that depends on the
patient’s ability which are: physiotherapist’s understanding of cognition; patient’s

understanding and awareness of the treatments; and patient’s understanding of treatment:

“Executive functioning and all levels of cognitive functioning need to be encompassed
within treatment approaches for successful interventions. Without awareness and

understanding treatments cannot truly be patient centred” (P 52)

“.. treatment plans have to consider cognition to ensure they are tailored to the

individuals understanding and ability to carry out the program” (P 51)

Physiotherapists face fewer challenges delivering treatments if patients were able to

understand the treatment, which improves outcomes on physical and cognitive levels:

“They should be considered as cognitive dysfunction can affect understanding of

treatment, compliance with treatment and ongoing self-management” (P 33)

For physiotherapists to consider EF and design a holistic treatment approach, there should

be a good understanding of cognitive functions:

“In order for the patient to best learn and apply treatments at improving function
you need to understand their cognitive function. This will optimise your treatment

outcome” (P 68)

“A good understanding of cognition is the difference between an average therapist

and a specialist neuro physio” (P 12)

Participants’ answers focused on working on a holistic treatment approach with patient-

centred and individualised plans:
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“It is our responsibility to individualise treatment plans, and make sure they are
holistic. So, if there is opportunity to address more than one type of impairment ...” (P

64)

The individualised treatment plan and the patient’s ability were discussed under the main
theme of ‘Combined Intervention’ (see section 3.8.4, page 49). This survey’s findings
suggested that the frequency and intensity of intervention programmes should be
individualised and tailored to the patient’s needs and abilities. Similarly, designing a holistic
intervention programme should include EF in assessing, designing, and treating stroke

patients:

“Beneficial for patients to receive a holistic approach in assessment and treatment
and goal setting, therefore executive functioning is important to consider for each of

these phases” (P 37)

Another way that the holistic approach can be interpreted in addition to EF consideration is
by involving other multidisciplinary teams, such as occupational therapists and

psychologists:

“Helpful to also collaborate with OT and/or clinical psychologist where deficits have
been identified in executive function, in order to optimise approach taken and
optimise consistency of therapy intervention especially where family involvement is

possible” (P 37)

“To make therapy more varied, challenging, fun. To ensure a holistic approach. To
ensure that all members of the MDT have a similar focus. To give the patient the

skills to continue their rehab independently” (P 19)

3.10.7 Summary

Previous findings indicated the importance of EF and its impact on QoL and engagement
with physiotherapy treatment. Also, findings supported the literature review results
(Marzolini et al., 2012) pertaining to the use of insensitive outcome measures for EF

assessment. Findings have also provided information about physiotherapists’ perceptions
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regarding the most affected and reversible EF deficits. The findings related to the main
theme of Impact on QoL and sub-themes of ‘Holistic Approach’ and ‘Patient’s Ability’
provided new data on how physiotherapists consider EF in their treatment plans. Findings
have also answered the second survey objective regarding whether EF was considered in
physiotherapists’ assessment processes, designing treatment plans, and measurement of

outcomes.

Findings indicated that EF was frequently less considered than motor functions in
physiotherapy practice, even if EF was considered during the initial assessment. Findings
indicated that physiotherapists thought considering EF in their plans was important and that
providing a holistic treatment approach that includes cognitive and physical outcomes was
their primary goal. However, as the findings suggested, considering EF in treatment plans
and assessments would have an influence, but without having a measurement of outcomes
post-interventions, it will not be possible to evidence any influence. There is a lack of
evidence base for the effectiveness of considering EF in assessment and interventions if

there is no robust measurement of outcomes.

The following section will discuss the findings of the main theme of EF assessment and the

access to the assessment data and the related sub-themes.

3.10.8 Theme: Dependent Access and Assessment of EF

Objective 3: EF Assessment and Access

The importance of EF assessment pre- and post-treatment is to provide information on EF
outcomes and to measure the improvement and evaluate the reliability of the designed
treatment plan (Duncan et al., 2005; NICE, 2013; ISWP, 2016). The baseline assessment is

important for including EF in treatment plans that meet the patient’s ability:

“You can’t separate the two. You need to know a person’s cognitive ability to be able
to prescribe an exercise programme and functional activities. It’s really important to
consider executive dysfunction when assessing designing and treating your patients

as well as measuring outcomes” (P 3)
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As the physiotherapist quoted above stated, knowing a person’s cognitive ability is
important for designing an individualised plan. Therefore, it is important to identify if and
how physiotherapists undertake assessment and outcome measurement of cognition,

specifically EF, and how they would access the EF assessment results.

Out of 53 participants, 88.68% (n=47) ‘strongly agreed’ that it is important for
physiotherapists to be aware if a stroke patient has problems with executive functions (Q
31, Appendix B). In addition, 71.07% (n=38) ‘strongly agreed’ that physiotherapists should
consider any EF impairments while designing their treatment plans for stroke patients (Q 31,
Appendix B). Twenty-one (39.62%) participants ‘agreed’ that physiotherapists should assess
EF impairments before designing their treatment plans for stroke patients (Q 31, Appendix
B). Such findings indicated physiotherapists included EF in their assessment, although
11.32% (n=6) participants ‘disagreed’. Although 39.62% of participants reported the
importance of EF assessment, only one (1.89%) participant ‘strongly agreed’ that EF
assessment is a physiotherapist’s role, and 24.53% (n=13) participants ‘agreed’ that EF
assessment is a physiotherapist’s role. Most of the participating physiotherapists ‘neither
agreed nor disagreed’ whether EF assessment was a physiotherapist’s role. Considering the
physiotherapists’ reports, this is an interesting finding regarding how important it is to

assess EF and include them in treatment plans.

The absence of EF assessment amongst neurological physiotherapists can be interpreted in

different ways, with some sub-themes emerging.

3.10.8.1 Sub-themes: Observation, Role of OT and MDT Notes, Time-Consuming, Lack of

Training and Trust Settings

When asked about the frequency of EF assessment, a physiotherapist explained that they do
not assess EF and only observe patients’ responses and ask patients whether they have any
impairments. Observation as a sub-theme was an important finding as physiotherapists
form their own decisions and design a treatment plan based on their informal

unstandardised observations and patient’s answers:
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“I don’t formally assess executive function; | would observe how the patient responds
to instructions and questions and be aware of how this would have an impact on
their function and ability to follow treatments. | also ask the patient about any

impairment that they are aware of” (P 67)

The implications of these findings could be reasoned that physiotherapists have refined
observational skills supported by in-depth knowledge so that standardised assessment is not
required; however, such practice might be seen as a disadvantage as it is not known
whether this informal observation provides valid and reliable assessment results. Most
physiotherapists reported accessing occupational therapists’ notes related to patients’

cognition and they depended on referral notes to help design their treatment plan:

“I would ask OT colleagues to formally assess for dyspraxia and other cognitive

impairment” (P 67)

“A combination of information from referral sources, patient and carers reports. Also,

informal assessment during physiotherapy assessment” (P 57)
“Mix of my own ax [assessment] and feedback from OT colleague” (P 51)

EF assessment also depended on how physiotherapists work within the multidisciplinary

team and according to their trust policies:

“I think it depends how you work in terms of the multidisciplinary team. | work in a
team of band sevens OTs and physios and we work closely together and do joint
assessments from new patients and joint follow-up assessments as required and so
that allows us to identify all aspects of that patients’ needs and then divided the

workload essentially so that we are reducing any duplication” (P 3)

“There is a hierarchy to cognitive ax in our trust. We do initial basic ax. Then OTs.
Psychologists get involved with complex patients. You also need to consider SALT

needs” (P 58)

“Depends on wider MDT available” (P 69)
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“It depends on team skill set, time availability/capacity and demand” (P 6)

Findings indicated that physiotherapists did not use standardised outcome measures to
assess EF and depended on information in other colleagues’ notes. Out of 53 participants,
27 (50.94%) agreed, and 15 (28.30%) strongly agreed it was an occupational therapist’s role

to assess EF in a multidisciplinary team.

Such a finding may be justified, considering that there is no need for assessment
duplication, which would be time-consuming for patients and therapists. It could also be
linked to the lack of proper training and expertise in the domain of concern. Moreover,
considering the patient’s goals with EF assessment could maximise the outcomes by

designing a patient-centred plan:

“You don’t have to use formal time-consuming assessments to take note of cognitive

issues that come to light during a physio assessment” (P 48)

“Goals are person centred and also worked on by all of the MDT in our practice” (P

36)

“I think | would normally consider the role of the occupational therapist to lead on

things like outcome measures in assessments” (P 3)

For physiotherapists who observed patients to identify EF deficits, attention, for instance,

could be identified from observation.

“It’s part of how they will respond to what you will subsequently get them to do” (P

28)

However, the improvement in attention cannot be systemically evaluated if it has not been

measured using robust, standardised outcome measures.

As shown in Figure 3.3, most physiotherapists (80.36 %, 45 out of 56 participants) accessed
EF assessment details from other multidisciplinary team colleagues’ notes, and only 7.14%

(4 out of 56 participants) conducted EF assessment themselves.
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The findings indicated that physiotherapists did not use standardised measures to conduct a
formal EF assessment and/or re-assessment for several reasons including: it was time-
consuming; they were accessing other colleagues' notes; and not considering it to be the
physiotherapists’ role to assess EF. However, some sub-themes emerged that could justify

the physiotherapists' choice to assess EF.

Forty-one and fifty per cent (41.50%, 22 out of 53 participants) disagreed that EF was not a
priority for physiotherapy intervention with stroke patients. Forty-one and fifty per cent (22
out of 53 participants) said that they did not receive any related training to enable them to
assess EF. In contrast, only 16 (30.19%) participants reported they had received training.
Although the sample size of 53 responses may not be large enough to generalise the results,
it sheds light on the lack of training for physiotherapists regarding EF and cognition is an

area for potential future research.

“There should be more cognitive training available for neuro physios. Not just the

role of an OT” (P 12)

It was also interesting to note that some physiotherapists did not feel confident to assess EF
because they reported cognitive functions were not covered enough in the undergraduate

curriculum:

“I think maybe physiotherapists aren't as confident in this area as it is not a huge
focus of our undergraduate training and seems to be a more OT dominated area” (P

19)

Twelve and a half per cent (7 out of 56 participants) chose “other, please explain” and

provided answers regarding the access to EF assessment.

“Mix of my own ax and feedback from OT colleague” (P 51)

“Combination - always do my own brief assessment but find reports from other

health professionals very helpful” (P 17)
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“I don't do a standardised assessment but during my own physio assess | will be
noting executive functions and if | note any impairment | would discuss further with

my OT and psychology colleagues” (P 16)

“I do my own assessment and use colleagues assessments” (P 10)

Figure 3.3: Accessing Executive Functions Assessment

12.50% 7.14%

80.36%

B | undertake my own assessment.
B From other multidisciplinary team colleagues (e.g.: occupational therapist, clinical psychologist).

B From the patient's medical notes. @ Cther: please explain:

3.10.9 Summary

The overall purpose of this section was to provide and discuss the findings of the EF
assessment and access to EF assessment notes. Findings indicated that the majority of
physiotherapists did not undertake a formal standardised EF assessment and relied on other
methods, such as informal observation. Findings suggested that physiotherapists use other
multidisciplinary team colleagues’ notes, particularly the assessments undertaken by
occupational therapists, to access assessment data about EF to help design treatment plans.
Finally, EF assessment was rarely undertaken by physiotherapists for several reasons
including: reduced assessment duplication; poor knowledge of cognitive functions; lack of

training; and trust policies.
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3.11 Discussion

The first objective was to explore if cardiorespiratory exercises and resistance training were
included in physiotherapy interventions for people with stroke. The results from this survey
confirmed that the practice of the neurological physiotherapists who responded to this
survey was aligned with the studies conducted with people with stroke (Ploughman et al.,
2008; Quaney et al., 2009; Liu-Ambrose et al., 2010; Rand et al., 2010; Kluding, Tseng and
Billinger, 2011; Marzolini et al., 2012; ElI-Tamawy et al., 2014; Liu-Ambrose and Eng, 2015;
Blanchet et al., 2016; Tang et al., 2016). The respondents reported using both

cardiorespiratory exercises and resistance training with people with stroke.

Several studies used aerobic exercises to study the efficacy of aerobic exercises on cognitive
functions (Ploughman et al., 2008; Quaney et al., 2009; Kluding, Tseng and Billinger, 2011;
Marzolini et al., 2012; Liu-Ambrose and Eng, 2015; Blanchet et al., 2016), but their efficacy
with EF still needs more investigation with people with stroke. Similarly, it was stated that
strengthening training is less considered in research compared to cardiorespiratory

exercises, and this, therefore, needs more investigation (Veldema and Jansen, 2020).

The survey findings showed that there was a slight difference between therapists regarding
the frequency of cardiorespiratory exercises of one and two to three sessions per week. In
terms of intensity, just over half of respondents spent 15-30 minutes on cardiorespiratory
exercises per session. Findings related to resistance training intensity and frequency were
slightly different from those reported for cardiorespiratory training; physiotherapists
reported delivering resistance training two to three or four to five sessions weekly. Like the
findings related to the intensity of cardiorespiratory exercises, just under half of the

respondents reported spending 15-30 minutes per session on resistance exercises.

To some extent, these results confirm the findings in the literature reviewed, where the
average frequency and intensities in studies on the effectiveness of these interventions on
cognition reported an average of three sessions per week with an intensity of between 20-
60 minutes per session (Ploughman et al., 2008; Quaney et al., 2009; Kluding, Tseng and
Billinger, 2011; Marzolini et al., 2012; EI-Tamawy et al., 2014). Survey respondents (51.79%

in cardiorespiratory and 48.21% in resistance exercises) recorded spending 15-30 minutes
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per session in both types of intervention. This was largely dependent on patients’ ability to

tolerate exercises, their medical condition, and stroke severity.

The duration of the treatment programmes reported in the literature varied between four
and eight weeks (Quaney et al., 2009; Askim et al., 2014; Blanchet et al., 2016; Boyne et al.,
2016) and up to 12 weeks (Kluding, Tseng and Billinger, 2011; Salisbury et al., 2013; El-
Tamawy et al., 2014; Oberlin et al., 2017; Preston et al., 2017). The survey findings indicated
that the average of intervention programmes for people with stroke was 12 weeks, which

confirmed the literature findings.

The first objective of this study has been met as it is clear that resistance training and
cardiorespiratory exercises are typically included in physiotherapists’ intervention post-
stroke. Interestingly, these exercises are usually prescribed by physiotherapists to address
muscle weakness and tolerance for physical activity. However, a by-product of this could be

an improvement in EF.

The second objective of the study was to investigate whether physiotherapists considered
the importance of working memory and attention to functional recovery of people with
stroke. Working memory and attention deficits have a great impact clinically and can
compromise rehabilitation and functional outcomes (Zinn et al., 2007). This survey
confirmed that physiotherapists recognised that deficits in EF can have a detrimental effect
on people’s ability to participate in exercises. Therefore, although they did not aim to
improve these deficits, they did consider how they could accommodate them during the
delivery of interventions. Physiotherapists, through observation of patients and assessment
information from other sources (e.g., occupational therapists), recognised that EF deficits
can improve. However, they were unaware that these improvements could partly result
from their interventions using cardiorespiratory exercises and resistance training. It is
interesting that several studies (Ploughman et al., 2008; Quaney et al., 2009; Liu-Ambrose et
al., 2010; Rand et al., 2010; Kluding, Tseng and Billinger, 2011; Marzolini et al., 2012; El-
Tamawy et al., 2014; Liu-Ambrose and Eng, 2015; Blanchet et al., 2016; Tang et al., 2016)
indicated that these interventions could positively influence cognitive function, yet this

survey showed that physiotherapists were not using these interventions for that purpose,
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but rather to achieve physical outcomes. Findings also suggested that recovery depends on
stroke severity. This is an important finding to consider as most of the literature (Studenski
et al., 2005; Mead et al., 2007; Liu-Ambrose et al., 2010; EI-Tamawy et al., 2014; Moore et
al., 2015; Chen, 2006, cited by Oberlin et al., 2017) did not measure stroke severity at the

baseline and links between improvement and stroke severity was not explored.

The third objective of the survey was to investigate if physiotherapists assess working
memory and attention and, if not, if they obtain this information from other sources. The
survey findings indicated that physiotherapists were not routinely assessing working
memory and attention with standardised outcome measures as part of their assessment.
The implications of these findings could be reasoned that physiotherapists were using their
observational skills and knowledge to understand a person’s level of deficits. However, as
they did not recognise that their treatment could directly affect EF, they did not appear to

consider the need to include standardised measures of EF in their overall assessment.

The literature (Ploughman et al., 2008; Quaney et al., 2009; Liu-Ambrose et al., 2010; Rand
et al., 2010; Kluding, Tseng and Billinger, 2011; Marzolini et al., 2012; El-Tamawy et al.,
2014; Liu-Ambrose and Eng, 2015; Blanchet et al., 2016; Tang et al., 2016) indicated
potential improvements in EF can be achieved through cardiorespiratory exercises and
resistance training. Therefore, it could be considered whether physiotherapists should
include assessing EF alongside their assessment of strength and exercise tolerance.
Physiotherapists could conduct this assessment alone or in conjunction with the

multidisciplinary team.

The survey was circulated to 825 neurological physiotherapists who were members of
ACPIN, of which only 73 people took part in the survey. One of the issues in recruiting
participants for online surveys relevant to this survey study was that many people may have
more than one e-mail address (Bryman, 2016). However, by circulating via the gatekeeper,
the ACPIN secretary, this was not an issue as only participants who had accepted to receive
survey e-mails were contacted using the e-mail address that was registered with ACPIN
(ACPIN, 2019). As indicated on the ACPIN website, members could be contacted for survey

research through ACPIN administration; the survey was sent to all members of ACPIN. Only
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those physiotherapists who worked with people with stroke were expected to respond.
Therefore, the precise number of the sample frame was unknown. Although the response
rate could be calculated for the 825 who were sent the survey recruitment email, what is
unknown is the response rate for those who would meet the inclusion criteria. Despite the
relatively small sample size, the relevance of the survey data is enhanced by the expertise of
the sample, most of whom had been working as physiotherapists with people with stroke

for many years (average of 13.8 years).

These findings have informed the protocol for the feasibility study investigating the
effectiveness of cardiorespiratory exercises and resistance training on the working memory,

attention, and QoL of people with stroke.

3.12 Strengths and Limitations

The results of the survey helped refine the research questions and design the feasibility
study research protocol. The survey was circulated to clinical neurological physiotherapists;
only 73 participants out of 825 showed their interest in participating in research in general,
and not all respondents answered all questions. However, the high value of the collected
data comes from the physiotherapists’ years of experience working with stroke patients.
The sample frame was limited to the neurological physiotherapists who were members of
ACPIN. Therefore, there was less consideration of physiotherapists in the wider population,
which may have increased the sample size and obtained more diverse data, allowing the
generalisation of the findings. Cross-tabulation could have been helpful to assess differences
in responses from different groups such as sectors and pay bands. However, cross-
tabulation for some of the survey questions was not undertaken as this feature has been
removed from the licence that the university holds. Finally, the survey results may have
been limited by not opening some of the questions for further elaboration through open-
text comments, and it may have been useful to provide more opportunities for respondents
to make comments after some of the closed questions. However, it is important to consider
the length of the survey and the time it takes to complete it. Though allowing for more
open-text comments can be beneficial, it can also make the survey longer and potentially

lower the response rate (Booker, Austin and Balasubramanian, 2021). Reaching a balance is
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key to avoiding this issue. The longer the survey, the more time it takes to complete, which

can negatively impact the response rate.

3.13 Chapter Summary

The survey aimed to explore the current physiotherapy practice in the UK with stroke

patients with EF impairments.

The findings were valuable in two ways. Firstly, some findings concurred with and/or built
upon the literature review results regarding the intervention types provided to stroke
patients for both cardiorespiratory interventions and resistance exercises. Treadmill and
weighted exercises were the most used methods. Also, findings indicated that attention and
working memory had the highest clinical impact on functional recovery and were perceived
by respondents as the most affected EF in stroke patients. Additionally, findings supported
the hypothesis that guided the survey’s focus, that EF deficits might have been less
considered than motor functions in intervention programmes as treatment outcomes by
physiotherapists. Mostly, physiotherapists did not use standardised outcome measures to
assess or re-assess EF; nonetheless, they reported using occupational therapists’ assessment
data to help design treatment plans. Other physiotherapists (12.5%) used their own
assessment either by observing patients, noting any EF deficits during physiotherapy

assessment, or using notes from the multidisciplinary team.

Secondly, the findings have provided information on the frequency, intensity, and duration
of treatment plans that were useful in designing the intervention evaluated through the
feasibility study. Additionally, it was found that physiotherapists design an individualised

treatment plan based on a patient’s ability and, to some extent, consider EF in their plans.

Survey findings have contributed to the evidence base by suggesting new topics that should
be explored further in future research. There may be a need for more consideration of the
lack of EF assessment by physiotherapists in clinical settings. Findings indicated that
physiotherapists did not consider EF assessment as a physiotherapist’s role. Although the
role of physiotherapists was reviewed (Please see section 2.2), EF assessment was not

considered in depth. Several reasons emerged as sub-themes (such as time-consuming and
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lack of training) and were discussed as reasons for not assessing EF by neurological

physiotherapists (Please see section 3.11.8.1).

3.14 Implications for Future Research

The findings of this survey study indicated that EF assessment is less considered amongst
physiotherapists because of a lack of training, trust policies, and poor knowledge of
cognitive functions. These findings indicate future research to explore and understand these
reasons within the current physiotherapy practice. Another topic that needs to be

considered is the lack of training in clinical settings regarding cognitive functions.

3.15 Implications for Physiotherapy Practice

Physiotherapists may need to consider EF deficits more in intervention programmes as
treatment outcomes to design a comprehensive treatment plan that maximises cognitive
and physical outcomes. Also, if EF assessment data is not available from the assessment
conducted by other MDT members, physiotherapists may need to conduct a formal EF
assessment using standardised outcome measures as part of their initial assessment to
engage assessment data in treatment plans for better recovery and outcomes. Re-
assessment of EF using a sensitive outcome measure should be used to evaluate the

effectiveness of treatment plans, including any improvement of cognitive function.

3.16 Implications for The Design of The Feasibility Study

The survey findings have informed the feasibility study design in terms of EF assessment
post-stroke, outcome measures, and the types of cardiorespiratory exercises and resistance
training provided to stroke patients. The survey findings supported the literature review
findings regarding the use of cardiorespiratory exercises and resistance training with stroke
patients. Moreover, the findings provided data on the methods that physiotherapists used
to undertake cardiorespiratory exercises and resistance training, which informed the design
of the intervention programme that became the focus of the main feasibility study. The

literature review informed the intervention duration, intensity, and frequency and was
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confirmed by the survey findings. The survey findings have also confirmed that
physiotherapists considered attention and working memory to have the highest clinical
impact on rehabilitation outcomes and are the most common deficits post-stroke. Finally,
the findings have confirmed the literature review findings related to the use of insensitive
outcome measures to screen and assess EF. Therefore, more sensitive outcome measures
were considered in the feasibility study design for the measurement of EF pre- and post-

intervention programme.

The next chapter will explore in-depth the methodological approach and research design
employed in the feasibility study, which was informed by the survey results. Additionally, it
will provide an outline of the research protocol, highlighting its objectives, aims, and
research questions. The next chapter will comprehensively detail the procedures and
methods followed during the feasibility study, which include ethical considerations, data

collection, management, and analysis.
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Chapter 4: Methodological Approach

4.1 Introduction

This chapter will discuss the framework for the research, including the paradigm, the
research design, and the methodologies that were used in this feasibility study. The
research hypotheses, aims, objectives, and questions will be stated in the next sections. It
will then go on to describe the study design and settings. It will also discuss the sampling
and recruitment process details and state the inclusion and exclusion criteria. The
intervention programme's steps and the data collection process phases are also presented.
The outcome measures’ psychometric properties, including validity and reliability, will be
discussed. The study took a quantitative approach and involved a feasibility study. The
research questions and hypotheses were developed based on the literature review findings
(Chapter Two) and the survey study results (Chapter Three). The survey study findings
informed the study design for this feasibility study. The research aims, objectives, and

hypotheses are stated below.
4.2 Preliminary Research Questions

Two provisional research questions were developed based on the literature findings that

were remained the same after the survey results analysis.

1. Do cardiorespiratory exercises and resistance training improve the performance
of attention and working memory post-stroke?
2. Do cardiorespiratory exercises and resistance training improve Quality of Life

(Qol) post-stroke?
4.3 Hypotheses

1. Attention: to examine if there was a statistically significant change to participants’
Kettle Test (Hartman-Maeir, Harel and Katz, 2009) scores pre- and post-intervention

programme.
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Hypothesis: that cardiorespiratory exercises (walking on a treadmill) and
resistance training (lifting light weights) delivered over 36 sessions (3 sessions
per week) over 12 weeks would result in statistically significant (p<0.05)
improved scores on the Kettle Test (Hartman-Maeir, Harel and Katz, 2009)

from the baseline assessment to the end of the intervention programme.

2. Working memory: to examine if there was a statistically significant change to

participants’ Trail Making Test (A, B) (TMT) (Army Individual Test Battery, 1944)

scores pre- and post-intervention programme.

Hypothesis: that cardiorespiratory exercises (walking on a treadmill) and
resistance training (lifting light weights) delivered over 36 sessions (3 sessions
per week) over 12 weeks would result in statistically significant (p<0.05)
improved scores on the Trail Making Test (A, B) (TMT) (Army Individual Test
Battery, 1944) from the baseline assessment to the end of the intervention

programme.

3. Quality of life: to examine if there was a statistically significant change to

participants’ Stroke Specific Quality of Life Scale (Williams et al., 1999) scores pre-

and post-intervention programme.

4.4 Aims

Hypothesis: that cardiorespiratory exercises (walking on a treadmill) and
resistance training (lifting light weights) delivered over 36 sessions (3 sessions
per week) over 12 weeks would result in statistically significant (p<0.05)
improved scores on Stroke Specific Quality of Life Scale (Williams et al., 1999)

from the baseline assessment to the end of the intervention programme.

To explore the feasibility of conducting a trial of the effectiveness of cardiorespiratory

exercises and resistance training in improving the attention, working memory, and QoL of

people with chronic stroke.
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4.5 Objectives and Research Questions

The objective of this study was to evaluate the feasibility of conducting a trial according to

the following variables (Orsmond and Cohn, 2015):

4.5.1 Objectivel
Evaluation of Recruitment Capability and Resulting Sample Characteristics.

=  Main Question: Can an appropriate number of participants be recruited?
= How many potential eligible members of the targeted population were accessible in
the local community?
=  What were the recruitment rates?
o How many participants entered the study at a time?
o How long did it take to recruit enough participants into the study?
o What were the refusal rates for participation?
o What were the retention and follow-up rates?
o How many participants could be recruited from one trust?
= Did the recruitment need to be from single or multiple centres?
= How feasible and suitable were the eligibility criteria?
= What were the obstacles to recruitment?
o Were colleagues and local organisations willing to assist with recruitment?

o What were the reasons for refusal or ineligibility?

4.5.2 Objective 2
Evaluation and Refinement of Data Collection Procedures and Outcome Measures.

=  Main Question: How appropriate were the data collection procedures and outcome
measures for the intended population and purpose of the study?
o How feasible and suitable were the data collection procedures?
o How feasible and suitable was the amount of data collection?
= Did the overall data collection plan involve a reasonable amount of

time, or did it create a burden for the participants?
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o Did the measures appear to be performing in a consistent way with the
intended population as compared to measurement information available in
the research literature?

= Did the planned outcome measures appear to be sensitive to the

effects of the intervention?

4.5.3 Objective 3

Evaluation of Acceptability and Suitability of Intervention and Study Procedures.

=  Main Question: Were study procedures and interventions suitable for, and
acceptable to, participants?
= What were the retention and follow-up rates as the participants moved through the
study and intervention?
= What were the adherence rates to study procedures, intervention attendance, and
engagement?
o Did the intervention involve a reasonable amount of time, or did it create a
burden for the participants?
o If appropriate, how many participants would have agreed to be randomised
to the group?

= Were there any unexpected adverse events?

4.5.4 Objective 4

Evaluation of Resources and Ability to Manage and Implement the Study and Intervention.

=  Main Question: What were the resources required to manage the study and

intervention?

4.5.5 Objective 5

Preliminary Evaluation of Participant’s Responses to Intervention.

=  Main Question: Did the intervention show promise of being successful with the

intended population?
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= Did the examination of quantitative data suggest that the intervention is likely to be
successful?
o What was the minimum sample size required to show a statistically
significant change in the outcome measures if a real change has occurred
(power calculation)?
o Were the changes in the outcome variable(s) in the expected direction?
= Did participants or relevant others provide qualitative feedback that may be

indicative of the likelihood that the intervention will be successful?
4.6 Paradigm

This study is considered a concurrent mixed method study as it involved mixed data
(quantitative and qualitative) obtained from the outcome measures and the survey at the
end of the intervention. The full explanation of the philosophy origins and differences
between quantitative and qualitative paradigms was explained and justified in Chapter
Three. The Pragmatic paradigm underpinned the feasibility study. Collecting different data
types (i.e., quantitative and qualitative data) provides a better understanding of the
research problem and/or question than collecting only qualitative or quantitative data (Clark
et al., 2021). At a procedural level, the advantage of using a mixed-methods approach is the
opportunity to compare different perceptions derived from qualitative and quantitative
data (Creswell and Creswell, 2018). Several methodological approaches could be used in
research depending on the discipline. Much health research is undertaken within the
positivist paradigm employing quantitative methods (Saks and Allsop, 2013). Quantitative
research has been considered a gold standard in medical research, with qualitative research
being considered the lowest level of evidence (Shuval et al., 2011). In quantitative research,
"there is only one truth, an objective reality that exists independent of human perception”
(Sale et al., 2002). However, in the last decade, qualitative research has been employed in
health and medical research, though it has been more common in social sciences, such as
psychology (Shuval et al., 2011). Although the debate continues about which is the best
methodology to produce better results (Sale, Lohfeld and Brazil, 2002), both quantitative

and qualitative methodologies have advantages (Saks and Allsop, 2013). For example,
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generalisability and replicability in quantitative methods and flexibility in thinking and

research processes in qualitative methods (Shuval et al., 2011; Saks and Allsop, 2013).

Philosophically, quantitative research is built on positivism, which is an epistemological
approach (Clark et al., 2021); theories can be translated into numbers and statistical data
that can be analysed (Sale, Lohfeld and Brazil, 2002). A quantitative approach derives data
from the outside world to be measured to accept or reject a theory or a hypothesis and to
make progress within a study (Bryman, 2016). Positivism highlights that scientific
investigation should depend on observable and quantifiable data rather than subjective
experiences. However, the postpositivist paradigm, or philosophical worldview, has
challenged the traditional belief that the absolute truth of knowledge and being objective is
an essential part of the research (Creswell and Creswell, 2018). Postpositivist consider that
researchers may influence what they observe, which can affect their conclusions (Clark et
al., 2021). The post-positivist worldview asserts that causes determine effects or outcomes,
as shown in experiments that study factors that may influence outcomes, such as studying

what might influence outcomes in experiments (Creswell and Creswell, 2023).

Quantitative and qualitative data were collected in this feasibility study. Most of the
research questions were answered by analysing the quantitative data. Quantitative and
gualitative data analysis were used to answer the research question about the acceptability
of the intervention; qualitatively analysed data was collected through a survey at the end of
the intervention (Please see Appendix G). Qualitative data was derived from the open-

ended survey questions.

The constructivist paradigm is a philosophical position used in qualitative research where
data is collected through participant interviews or observing participants’ behaviour during
activity and analysis of the collected data to establish the meaning of a phenomenon
(Creswell and Creswell, 2023). This feasibility study was not qualitative. The qualitative data
in this study comprised a very small part of the total data collected and was integrated
within the overall quantitative study in order to provide a better understanding of some
aspects of the study, such as the acceptability of the intervention. However, it could be

argued that choosing the mixed methods approach or the pragmatic paradigm is useful at
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the general level when collecting both qualitative and quantitative data to reduce the

limitations of both approaches (Creswell and Creswell, 2023).

4.7 Study Design

To answer the research questions and meet the study’s objectives, the study design was a
feasibility quasi-experimental single group pre-test post-test design. The quasi-experimental
design was chosen as there was neither a control group nor randomisation in this feasibility
study (Polit and Beck, 2014). According to the Medical Research Council guidelines (Craig et
al., 2008), conducting a trial requires feasibility and pilot studies to test the feasibility and
acceptability of the intervention. A feasibility study can be conducted to determine whether
a future full-scale clinical trial is possible and to build the foundation of the intervention
(Tickle-Degnen, 2013; El-Kotob and Giangregorio, 2018). Feasibility studies are preliminary
research conducted to determine if a main study is possible to conduct, and they also
estimate key parameters necessary for designing the main study (National Institute for
Health Research [NIHR], 2023). Also, a feasibility study was defined by Eldridge et al. (2016)
in their paper on developing a conceptual framework to define feasibility and pilot studies
as “a feasibility study asks whether something can be done, should we proceed with it, and
if so, how” (Eldridge et al., 2016, p. 8). The main aim of conducting a feasibility study was to
ensure that all procedures, such as the recruitment process, intervention acceptability, the
willingness of participants to be randomised, resources needed, and ability to manage the
study, can be applied and to enhance the validity of the results in future clinical trials
(Tickle-Degnen, 2013; Orsmond and Cohn, 2015). A feasibility study was used to determine
the possibility of conducting a full-scale Randomised Controlled Trial (RCT) to evaluate the
effectiveness of cardiorespiratory exercises and resistance training to improve EF outcomes

for people with stroke.

The research plan for this PhD project was devised following the MRC’s guidelines
(Campbell, 2000). The MRC published a Framework for the Development and Evaluation of
RCTs for Complex Interventions to Improve Health (Campbell, 2000). The updated
Framework (Craig et al., 2008) is shown in Figure 4.1, which summarises the key stages. The

framework starts with the development stage, but it is a cyclical process, so interventions
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keep evolving with the other stages. According to the framework, the process of developing
a complex intervention to the implementation stage requires certain key elements and
stages to be achieved. First, the development stage is where a careful identification of the
evidence base should be completed (Craig et al., 2008). To achieve this stage, a literature
review was conducted to determine the knowledge gap in the current literature. As
mentioned previously in the introduction, there is a need for more evidence about the
effectiveness of cardiorespiratory exercises and resistance training on EF outcomes in
people with chronic stroke. Then, the modelling stage is where the intervention is explored
to understand its effects of the intervention (Craig et al., 2008). To achieve this, an online
survey (Please see Chapter Three) was conducted with specialist neurological
physiotherapists who were members of the Association of Chartered Physiotherapists in
Neurology (ACPIN) (ACPIN, 2019). The main aim of the survey was to understand the current
physiotherapy practice in terms of assessing EF post-stroke and to explore the types of
cardiorespiratory exercises and resistance training provided to people with chronic stroke.
The survey findings confirmed the literature review findings and informed the research
guestions. The findings informed the research design of the feasibility study. It also provided
information on the types of exercises that were being used in clinical practice and the extent
to which physiotherapists assessed EF as a part of their initial assessment. The findings also
informed the intensity and frequency of the exercises and the duration of the intervention
programme. The next stage of the framework is the exploratory trial or assessing the
feasibility of the methods that test the evidence collected and the research protocol. This
stage evaluates the complex intervention procedures, such as intervention acceptability, the
rates of retention, and sample size calculations before the next stage, which is the main trial
(Craig et al., 2008). To fulfil this stage, this feasibility study was conducted to explore the
feasibility of conducting a trial of the effectiveness of cardiorespiratory exercises and
resistance training in improving the attention, working memory, and QoL of people with

stroke.

In addition, to explore the intervention’s acceptability for participants, a survey was

designed (Please see Appendix G). The co-supervisor delivered the questionnaire as an
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interview after the intervention ended. Following the MRC framework’s stages, a feasibility

study with a pre-test and post-test single-group design was conducted.

Figure 4.1 Key Elements of the Development and Evaluation Process
Adapted From (Craig et al., 2008)

e N
Feasibility/piloting

1. Testing procedures
2. Estimating recruitment /retention

3. Determining sample size

\ J
Development Evaluation
1. Identifying the evidence base 1. Assessing effectiveness
2. Identifying/developing theory 2. Understanding change process
3. Modelling process and outcomes 3. Assessing cost-effectiveness

Implementation
1. Dissemination
2. Surveillance and monitoring

3. Long term follow-up

4.8 Study Setting

The main sites where the intervention and outcome measures were administered were the

fitness suite and occupational therapy kitchen lab at a university campus.

4.9 Sampling and Recruitment

4.9.1 Sampling

Purposive sampling was considered for this feasibility study. Purposive sampling, which is

also called judgmental sampling, is useful when the study focuses on the participants’
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sample based on their conditions and qualities and the purpose of the study (Babbie, 2011).
Battaglia (2008) stated that the research study’s sample must link to the study objectives. In
this study, the main aim was to explore the possibility of conducting a clinical trial.
Purposive sampling is a non-probability technique, which made it suitable for this feasibility
study as this technique does not focus on participants’ diversity but on participants’ mutual
qualities and characteristics to achieve the research aim (Etikan, 2016). The homogenous
sample obtained through the purposive sampling technique was used for this feasibility

study to recruit chronic stroke patients with impaired working memory and attention.

One of the main objectives of the feasibility study was to estimate the minimum sample size
required to show a statistically significant change in the outcome measures if a real change
has occurred (Arain et al., 2010); therefore, no sample size calculation was performed. Some
authors differentiate between a pilot study and a feasibility study; however, most authors
use these terms interchangeably. Whether it is a pilot or a feasibility study, a large sample
size is not expected (Tickle-Degnen, 2013) as the sample size for conducting a feasibility or
pilot study does not follow a specific guideline; if the sample size is small, it may not be able
to detect significant differences between groups (Dobkin, 2009; Leon, Davis, and Kraemer,
2011). The average number of participants in samples reported for other feasibility or pilot
studies identified in the literature was generally between 9 to 15 people, with a minimum of
nine participants and a maximum of 50 (Rand et al., 2010; Kluding, Tseng and Billinger,
2011; Askim et al., 2014; Preston et al., 2017; Logan et al., 2018). To justify the sample size
for a feasibility study, Lancaster, Dodd, and Williamson (2004) discussed that defining
sample size depends on the parameters that are being tested in the pilot and feasibility
studies. Lancaster, Dodd and Williamson (2004) suggested a “general rule of thumb” of a
sample size of 30 for a pilot study, based on a study by Browne (Browne 1995, cited by
Lancaster, Dodd and Williamson 2004, p. 308). However, Sim and Lewis (2012) suggested
relating the sample size to the level of confidence in the standard deviation needed in the
main trial and recommended using a sample size of 50 for a high level of confidence in the
standard deviation. Finally, Julious (2005) suggested using a sample size of 24. For this
feasibility study, conducted as a part of a PhD project, recruiting 50 participants was not

achievable in terms of the available time, particularly as the COVID-19 pandemic impacted
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planned timescales for the PhD. Therefore, to meet the study objectives in terms of
recruitment and retention rates, the desired sample size was a minimum of 15 and a
maximum of 30 participants. The final sample size was to be determined based on how

quickly people were recruited into the study during the available recruitment time.

4.9.2 Recruitment

People aged 18 and older who had neurological disorders and were previously diagnosed as
having had a stroke for six months or more (chronic stroke patients) were recruited to
participate in this study. The recruitment process was in collaboration with a local NHS
service provider (gatekeeper), who assisted with the first stage of recruitment (screening for
eligibility). The Interim Professional Lead for Occupational Therapy acted as a gatekeeper on
behalf of the Trust. They accepted the role and responsibility as participant recruiters

alongside an occupational therapist within the Stroke Team.

Participants were recruited from: hospital wards at the time of the discharge; out-patient
clinics; community services, e.g., after being discharged from community services; and/or
through accessing the discharge records by the local collaborator. A screening recruitment
checklist (Please see Appendix H), designed by the researcher, was provided to the
gatekeeper to identify potential participants. The gatekeeper invited people who fulfilled
the inclusion and exclusion criteria to participate in the study and provided a copy of the
participant information sheet (Please see Appendix M). The gatekeeper sought their
permission to pass on the person’s contact details if they were interested in participating or
wished to learn more about the study. The occupational therapist passed the participant's
contact details by calling the researcher’s research mobile phone, provided by the research
office at the university, to be used for this study only. Then, the researcher contacted
potential participants using the contact details provided by the gatekeeper (e.g., telephone,
email, or letter) to explain the study further and ask if they were willing to join the study. If
participants wished to receive more information about the study, they were invited to meet
with the researcher, who explained the study in detail and answered any participants’
guestions. Potential participants were given a choice as to whether this initial meeting was

held at the university or the person’s home. If at home, the researcher followed the
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University’s Lone Working policy, and one of the supervisors was informed of the meeting's
date, time, and address. The person would then be given a cooling-off period of at least one
week to consider the study. The researcher undertook the informed consent process if they
wished to participate. According to the Mental Capacity Act’s 2005 definition and the
Mental Capacity Act Code of Practice (Department for Constitutional Affairs [DCA] 2007)
guidelines for undertaking capacity assessment, all participants were required and should be
able to provide informed consent. If a participant could not sign the informed consent form
(Please see Appendix I) (e.g., owing to dominant hand weakness or other impairment), an
alternative method was followed to obtain their consent (i.e., audio consent). More
information on the informed consent process and audio consent is explained in section
4.20.4. The researcher contacted participants’ General Practitioners (GPs) to ensure they

were medically fit to participate in the study.

4.9.3 Inclusion and Exclusion Criteria

Eligibility criteria were developed based on the underpinning literature and the study’s
objectives. Inclusion and exclusion criteria were established while considering the types of
interventions undertaken with participants with chronic stroke. Therefore, indications and
contraindications to exercise were considered for a safe intervention administration and to

meet the feasibility study’s outcomes.

¢ Inclusion criteria:

e Age > 18 yearsold.

e Experienced a diagnosed unilateral stroke > 6 months ago.

e Able to walk 10 meters over the ground, with walking aids if required but
without physical assistance. If possible, this was identified by the gatekeeper;
otherwise, the researcher undertook the 10-metre walk test (LOMWT) (Collen,
Wade and Bradshaw, 1990).

e Stable cardiovascular and respiratory condition. A Letter was sent to all
participants' GPs to obtain confirmation the participant was medically fit to take
part prior to the commencement of the research. GPs confirmed their medical

status and fitness to participate in the study.
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Not participating in other studies or community rehabilitation services.
Affected executive functions (i.e., working memory and attention). If possible, it
was to be obtained by the gatekeeper. This could be via a recent assessment
using MoCA (Nasreddine et al., 2005) or MMSE (Folstein, Folstein and McHugh,
1975). Otherwise, the researcher assessed using MoCA and a cut-off score > 23.
Stroke severity (mild, moderate, or severe) if the gatekeeper had an available
record Stroke Severity National Institute of Health Stroke Scale (Lyden, 2017) if
this was undertaken (e.g., on admission).

The participant should have functional use of one arm (the researcher assessed
whether the participant could pick up a cup and drink).

Have the capacity to provide written informed consent or verbal consent,
according to the Mental Capacity Act 2005 definitions (DCA, 2007) and the
Mental Capacity Act Code of Practice (2007) description of the process for
capacity assessment.

Understand and communicate in English.

Exclusion criteria:

Intact cognitive functions.

Any heart-related problems.

Any respiratory-related problems, e.g., Chronic Obstructive Pulmonary Disease
(CoPD).

Previous heart surgeries and/or pacemakers.

Any other neurological disorders.

Unable to use any communication methods such as speech, written

communication and/or gestures.
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Figure 4.2: Study Flow Diagram
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4.10 Methods of Assessment and Measurement

Medical information required: date of stroke; type of stroke; location of stroke; MoCA score

(if undertaken, the date last completed and score).

The following screening and assessment measures were used before the beginning of the

intervention programme to establish the severity of the stroke and to confirm participants’

eligibility criteria:

Montreal Cognitive Assessment (MoCA) (Nasreddine et al., 2005):
The MoCA test (Nasreddine et al., 2005) was developed to detect mild cognitive
impairments. It was proved to be better and more sensitive in detecting cognitive
impairments post-stroke (Dong et al., 2010) than other tests such as Mini-Mental
State Examination (MMSE) (Folstein, Folstein and McHugh, 1975; Dong et al., 2010).
MoCA (Nasreddine et al., 2005) assesses seven cognitive domains:
Visuospatial/Executive; Naming; Memory; Attention; Language; Abstraction; Delayed
recall; Orientation (Bruijnen et al., 2020). The test has an excellent level of reliability
in terms of internal consistency and test-retest reliability. However, no study was
identified for the intra-rater or inter-rater reliability. In terms of validity, MoCA
(Nasreddine et al., 2005) was found to differentiate between healthy people and
patients with mild cognitive impairment (Nasreddine et al., 2005).

= Equipment needed:

e Copy of the test and pencil.
® Training (for the researcher):

e Formal training is not required (practice only).

10-metre walk test (10MWT) (Collen, Wade and Bradshaw, 1990):

The 10MWT is used to measure the walking speed per second of the participant
using walking aids without physical assistance before and after the intervention
programme (Collen, Wade and Bradshaw, 1990). The interrater reliability of the test
with people with chronic stroke has been reported as excellent: ICC = 0.87 to

0.88 (Collen, Wade and Bradshaw, 1990). Predictive validity with stroke patients was
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reported to be excellent, and the correlation with dependence on instrumental
activities of daily living was reported as r = 0.76 (Tyson and Connell 2009).
= Equipment needed:
e Stopwatch and a clear pathway of 10 metres.
® Training (for the researcher):

e Formal training is not required (practice only).

4.10.1 Outcome Measures

Measures of feasibility and clinical outcomes were collected. Measures of feasibility were
recruitment rate; retention; intervention acceptability; data collection procedures;
implementation of study and procedures, and the minimum sample size to show a
statistically significant change in the outcome measures if a real change has occurred.
Acceptability of intervention was assessed by the participant's feedback on the survey at the
end of the 12-week programme. The post-intervention acceptability survey was planned to
be distributed and completed in three methods to maximise the completion rate depending
on participants’ needs. The survey could have been completed as a written survey by
providing participants with a hard copy, and the researcher would have entered the results
into Qualtrics. It could have been sent as an online survey to the participants’ email
addresses as it was designed by Qualtrics Software. Finally, it could have been undertaken
with the co-supervisor as an interview using the survey questions. The supervisor would ask
the questions as they appeared on the questionnaire without making any changes.
Attention and working memory were measured using the Kettle Test (Hartman-Maeir, Harel
and Katz, 2009) and the Trail Making Test (A, B) (Army Individual Test Battery, 1944),

respectively, as presented below.

In the next sections, there will be a review of the psychometric properties of the

guantitative outcome measures. In addition, some relevant threats to internal validity in
guantitative research and the four criteria in qualitative research, given the collection of
some qualitative data through open questions at the end of the intervention survey, will

also be briefly discussed.
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4.11 Description of the Outcome Measures

Table 4.1 provides brief descriptions of the outcome measures, the assessed EF

components, and the psychometric properties of each outcome measure. Each of the

outcome measures will then be described in depth and critically appraised.

Table 4.1: Clinical Outcome Measures Details

Outcome Measure

Measurement Domain

Description

Quantitative Methods

Kettle Test
(Hartman-Maeir,
Harel and Katz,
2009)

Attention and working
memory

It was validated to be used with
people with stroke and was used
to measure the attention before
and after the intervention

Trail Making Test (A,
B) (TMT)

(Army Individual
Test Battery, 1944)

Working memory

It was validated to be used with
people with stroke and was used
to measure the working memory
before and after the intervention.
It is one of the most used
assessment tools with EF (Conti et
al., 2015)

Stroke Specific
Quality of Life Scale
(Ss-aoL

(Williams et al.,
1999)

Quality of life

QoL was measured before and
after the intervention using SS-
QOL (Williams et al., 1999). The
SS-QOL was developed to
measure health-related QoL in
people with stroke

Clinical outcome measures were administered pre the 12-week programme to establish a baseline

and post the 12-week programme for re-evaluation.

4.11.1 Kettle Test

This test determines the patient’s ability to do a specific task. Patients were asked to

prepare two hot drinks, one for the therapist and the other for the patient. The score is

based on the 13 performance indicators, and each item is scored on a 4-point scale

following specific criteria (e.g., opening the water faucet, turning on the kettle, adding milk,

etc.). The maximum score is 54, and the higher the score, the more severe problems in
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performance. Equipment needed that can be accessed in the occupational therapy kitchen
lab at YSJU:

e Electric kettle: it is important to use a kettle that can be assembled as participants
will be asked to attach the electric cord to the kettle and plug the electric cord into
the electric socket because the assembly of the kettle is part of the task.

e Ingredients for beverages (e.g., instant/decaffeinated coffee, black/herbal tea,
sugar/artificial sweeteners, milk, honey).

e Other ingredients (to be used to distract the client, e.g., salt, pepper, oil).

e Tray.

e Dishes and utensils for use during the task, plus extra to distract the client (3 cups,
milk jug, a bowl, 2 plates, 3 teaspoons, a large spoon, 2 forks, a knife, and can
opener).

e Training (for the researcher):

e Formal training is not required (practice only).

4.11.1.1 Psychometric Properties

The test’s inter-rater reliability was measured by four therapists on 21 patients in two
different hospitals (Hartman-Maeir, Harel and Katz, 2009). The Inter-rater reliability
(Spearman correlation coefficient) was found to be high for the Kettle Test (Hartman-Maeir,
Harel and Katz, 2009) total scores for both sets of raters (Hospital 1: r =.851, p = .001;
Hospital 2: r =.916, p =.000) as 1 refers to perfect correlation (Akoglu, 2018). It also has
been found by the developers (Hartman-Maeir, Harel and Katz, 2009) to have adequate
construct validity as it differentiates patients with stroke and control participants (P< 0.001).
The developers (Hartman-Maeir, Harel and Katz, 2009) examined the convergent validity
with 36 stroke patients and 36 healthy control groups. They found an adequate correlation
between the Kettle Test and other outcome measures. For example, the Pearson's
Correlation Coefficient was excellent between the Kettle Test (Hartman-Maeir, Harel and
Katz, 2009) and MMSE (Folstein, Folstein and McHugh, 1975) (r=.478). Intra-rater, test-
retest, and internal consistency do not appear to have been tested with people with stroke.

The construct validity was adequate; however, there is no evidence regarding criterion
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validity, responsiveness, and floor and ceiling effects. Clinical utility is defined as ”...the
overall usefulness of an assessment in a clinical situation and covers aspects of a test such as
reasonable cost, acceptability, training requirements, administration time, and
interpretation of scores, portability, and ease of use” (Laver-Fawcett and Cox, 2021, p.237).
Laver-Fawcett and Cox (2021) stated that having a standardised, valid, and reliable test does
not necessarily mean it will be useful in a clinical setting. The Kettle Test (Hartman-Maeir,
Harel and Katz, 2009) has been reported to have good clinical utility and can be
administered in approximately 20 minutes (Hartman-Maeir, Harel and Katz, 2009), which
can be considered a strength for using the Kettle Test. Also, The Kettle Test needs no

training and can be administered by physiotherapists.

Only one study on the Kettle Test psychometric properties with stroke patients was done by
the developers (Hartman-Maeir, Harel and Katz, 2009). Another study by Harper et al.
(2019) acknowledged the limited research to support the Kettle Test and conducted a study
to measure a correlation between the Kettle Test (Hartman-Maeir, Harel and Katz, 2009)
and other outcome measures such as MMSE (Folstein, Folstein and McHugh, 1975);
however, it was not with stroke patients. They found a statistically significant inter-test
correlation between the Kettle Test and other outcome measures such as MMSE (Folstein,

Folstein and McHugh, 1975).

4.11.2 Trail Making Test (A, B) (TMT)

In parts A and B, there are 25 circles; in part “A”, there is a number in each circle, and
patients draw lines connecting the circles with numbers in ascending order. In part “B”, the
circles include both numbers and letters in an ascending pattern. The more time the patient

takes to complete the task, the more impairment is involved (Corrigan and Hinkeldey, 1987).

e Equipment needed:
e Pencil or pen
e Stopwatch
e Training (for the researcher):

e Formal training is not required (practice only).
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4.11.2.1 Psychometric Properties

Excellent test-retest reliability for both Part A and Part B were found (0.94 and 0.86,
respectively) in the sub-group of patients with stroke (Goldstein and Watson, 1989) as
accepted values for test-retest reliability are coefficient of 0.7 and above (Benson and Clark,
1982; Cicchetti 1994). Poor to adequate correlations were found between the TMT (Army
Individual Test Battery, 1944) and the other measures: Category Test (CAT; r=0.38);
Wisconsin Card Sort Test (WCST; r=0.31); Paced Auditory Serial Addition Task (PASAT;
r=0.44); and Visual Search and Attention Test (VSAT; r=0.30); using Pearson product-
moment correlations with stroke patients (O’Donnell et al., 1994). The ability to
differentiate between patients with and without brain damage was highly significant
(p<0.001) (Reitan, 1955). Inter and intra-rater reliability, specificity and sensitivity have not
been examined in people with stroke. A study by (Barker-Collo et al., 2010) assessed the
recovery of attention in 43 patients over six months. The TMT (Army Individual Test Battery,
1944) responsiveness was not formally assessed, but the scale was sensitive enough to
detect attention improvement at six weeks and six months post-stroke (Barker-Collo et al.,

2010).

4.11.3 Stroke Specific Quality of Life Scale (SS-QOL)

The scale includes 49 items and 12 domains which are: mobility (6 items); energy (3 items);
upper extremity function (5 items); work/productivity (3 items); mood (5 items); self-care (5
items); social roles (5 items); family roles (3 items); vision (3 items); language (5 items);
thinking (3 items); and personality (3 items). The Score range is from 49 to 245, the higher

the score, the better the functioning.

e Equipment needed:
o Copy of the test.
e Pencil or pen.
e Training (for the researcher):

e Formal training is not required (practice only).
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4.11.3.1 Psychometric Properties

Internal consistency was tested with 34 stroke patients, and SS-QOL was found to have a
strong internal consistency. The Cronbach’s alpha ranged from adequate (alpha =0.75 for
work/productivity subscale) to excellent (alpha = 0.89 for self-care). Test-retest and inter-
rater reliability were excellent (r=.92) when tested with 47 and 24 stroke patients,
respectively (Williams et al., 2001). Validity (convergent) was tested with 34 stroke patients
and found different significant results between domains where most domains correlated
with the Barthel index (Mahoney and Barthel, 2013), Beck Depression Inventory (Beck et al.,
1961) and subscales of SF-36 (Ware and Sherbourne, 1992) which suggested strong
psychometric properties (Williams et al., 1999). Responsiveness was reported to be
adequate when tested on 34 stroke patients between one to three months post-stroke. The
standardised effect size was between (ES = 0.20 for the personality domain) to large (ES =

0.83 for the social roles domain) (Williams et al., 1999).

4.12 Rationale

A systematic review by Poulin and colleagues in 2013 tried to identify performance-based
measures of EF and provide a critical review of their psychometric properties. The review
included studies that evaluated the psychometric properties of valid measures of EF in the
stroke population or mixed samples, including stroke patients. It was found that the
Executive Function Performance Test (EFPT) (Baum et al., 2007; Baum et al., 2008),
Assessment for Motor and Process Skills (AMPS) (Poulin, Fisher and Bray Jones 2010a,
2010Db, cited by Korner-Bitensky and Dawson 2013) and Multiple Errands Test (MET)
(Shallice and Burgess 1991) had the strongest evidence for reliability and validity, and had
been tested with people with stroke. However, the EFPT (Baum et al., 2007; Baum et al.,
2008) assesses most of the EF components, except working memory, divided attention,
flexibility and inhibition. The AMPS (Fisher and Bray Jones 2010a, 2010b, cited by Poulin,
Korner-Bitensky and Dawson 2013) does not assess inhibition, working memory, divided
attention or flexibility. The MET (Shallice and Burgess, 1991) assesses most EF components,
except divided attention and flexibility (Poulin, Korner-Bitensky and Dawson, 2013). There

are some concerns about using the MET test (Shallice and Burgess, 1991) owing to a lack of
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information on test-retest reliability. However, it has been reported to have adequate inter-
rater reliability and internal consistency (Knight, Alderman and Burgess, 2002; Dawson et al.,
2009). The test requires specific reading and writing skills, and some subtasks need to be
adapted depending on the rehabilitation setting, and it requires approximately 60 minutes
to administer (Knight, Alderman and Burgess, 2002). The AMPS (Fisher and Bray Jones
20104, 2010b, cited by Poulin, Korner-Bitensky and Dawson, 2013) was the only test
included in the review, with evidence of its ability to detect changes (Poulin, Korner-
Bitensky and Dawson, 2013). However, despite its excellent test-retest, internal consistency
(Fisher and Bray Jones 2010a, 2010b, cited by Poulin, Korner-Bitensky and Dawson, 2013)
and being valid in the stroke population, AMPS does not measure working memory and
attention. Also, it takes up to 40 minutes to administer by a trained occupational therapist,
and assessors must undertake five days of training and a calibration workshop. The Kettle
Test (Hartman-Maeir, Harel and Katz, 2009) was tested on people with stroke, and adequate
construct validity has been reported. Additionally, it was found that the Kettle Test
(Hartman-Maeir, Harel and Katz, 2009) has the best clinical utility in terms of the need for
equipment and the short administration time (i.e. less than 20 minutes) compared to EFPT
(i.e., 30-45 minutes) (Baum et al., 2007; Baum et al., 2008), and AMPS (Fisher and Bray
Jones 2010a, 2010b, cited by Poulin, Korner-Bitensky and Dawson, 2013) (i.e. approximately
40 minutes). The Kettle Test is validated for stroke patients and measures attention and

working memory before and after the intervention (Hartman-Maeir, Harel and Katz, 2009).

Therefore, TMT (Army Individual Test Battery, 1944) and Kettle Test (Hartman-Maeir, Harel
and Katz, 2009) appear to be the most appropriate outcome measures for the feasibility
study to measure working memory and attention. Both measures were tested with the
stroke population, require no additional training, are easy to administer for
physiotherapists, and take less than 20 minutes to administer. Both tests have adequate to

excellent psychometric properties.
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4.13 Rigour of Quantitative and Qualitative Methods

When thinking about how to achieve high-quality qualitative research, terms such as validity
are ignored as they have been linked to quantitative research (postpositivist paradigm) and
not associated with qualitative research (constructivist paradigm) (Polit and Beck, 2014).
However, Whittemore, Chase and Mandle (2001) disagreed and argued that the term
validity could be applied to all research paradigms as validity itself means the soundness and
quality of research. The debate about the appropriateness of considering validity associated
with qualitative research led Lincoln and Guba (1985) to adapt the parallel perspective. They
created the standards for the trustworthiness of qualitative research that parallel the
validity and reliability of quantitative research. Lincoln and Guba (1985) suggested four
criteria to improve the trustworthiness of qualitative research: credibility; dependability;
confirmability; and transferability. Similarly, in quantitative research, reliability and validity
should be obtained to prevent bias and to provide results that can be generalised (Creswell
and Creswell, 2018). Instruments and outcome measures should also be reliable and valid in
both qualitative and quantitative research. In qualitative research, the researcher becomes

the instrument, and it is not feasible to maintain objectivity (Willig, 2013).

4.13.1 Quantitative Methods

Two of the relevant threats to internal validity in this study will be discussed: testing and
instrumentation (Creswell, 2012; Tuckman and Harper, 2012; Creswell and Creswell, 2018).
The testing threat means that participants may become familiar with the outcome measures
and remember the responses. However, the duration between the first assessment and the
second one (the re-evaluation) was 12 weeks which makes it harder for participants to
memorise the responses. The other threat is instrumentation. It could happen if the
outcome measures changed between pre and post-test (Creswell and Creswell, 2018). In
this feasibility study, the same outcome measures were administered at the baseline and

after the end of the intervention programme.

As the main researcher undertook the assessment before and after the intervention
programme (the baseline and the re-evaluation), it could be argued that there was bias in

the data collection phase as data was collected by the same main researcher who was not

121



blinded to the before and after assessments. However, the bias from not being blinded to
the baseline measurements was less of an issue as this is a feasibility study rather than RCT,
where blinding is important (Karanicolas, Farrokhyar and Bhandari, 2010). The feasibility
study evaluated the possibility of conducting a larger clinical trial, the utility of the selected
measures to measure the outcomes, and the feasibility of the intervention programme, and
did not measure the effectiveness of the intervention; therefore, the risk of bias to the

results was considered to be low.

4.13.2 Qualitative Methods

The qualitative part of this research was limited to the open-ended answers to the post-
intervention acceptability survey provided to the participants at the end of the 12-week
intervention programme (Please see Appendix G). It was decided to conduct the survey
through interviews to facilitate a more in-depth discussion due to the small sample size. This
approach was expected to provide a deeper understanding of participants' perspectives
regarding the intervention program and the overall research study. Hence, the post-
acceptability survey was conducted as interviews. The co-supervisor interviewed
participants to collect more qualitative data about the acceptability of the interventions.
The interviews were audio-recorded by the co-supervisor, transcribed by the researcher,
and analysed using Braun and Clarke's (2006) six-phase guide for thematic analysis, and
themes emerged from the transcript analysis (Please see section 4.19.2). Upon qualitative
data analysis, there was a clear understanding of the suitability of the intervention and its
procedures. As mentioned previously, to maintain the rigour and trustworthiness of this
small part of qualitative research, two relevant criteria to this study, which are credibility
and dependability, were considered. The interviews were conducted at York St John

University.

Credibility means that the data and the interpretation would establish confidence in the
truth of the findings, referred to as “truth value” (Lincoln and Guba, 1985). To achieve this,
the co-supervisor maintained persistent observation with participants and de-briefed them

with the study's and the survey's aim. The co-supervisor is an experienced and skilled
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researcher who maintained a neutral tone while asking questions to establish confidence in

the collected data.

Dependability equivalents the stability or reliability in quantitative research (Lincoln and
Guba, 1985). It means the stability of the data over time and in certain situations. To
achieve this, the co-supervisor, who was not involved in the quantitative outcome measures

(i.e., external), interviewed the participants (Polit and Beck, 2014).

4.14 Interventions

Participants undertook cardiorespiratory exercises and resistance training delivered through
a treadmill and weight resistance (dumbbells or pulleys), respectively (Please see section
4.17 for the intervention process). The intervention was delivered at the YSJU fitness suite
over 12 weeks. The 12 weeks were determined based on the previous literature (Quaney et
al., 2009; Kluding, Tseng and Billinger, 2011; Salisbury et al., 2013; El-Tamawy et al., 2014;
Preston et al., 2017) and the results of the online survey study that was undertaken to
inform this feasibility study. This was an individual intervention, so recruited participants
from an NHS Foundation Trust in the North East of England who met the eligibility criteria
were given an appointment to attend their intervention session. Each session included one
participant at a time, as the session was run by the lead researcher only. Therefore, one

participant at a time ensured that all procedures were being delivered as intended.

4.14.1 Required Equipment

All required resources for baseline assessment and clinical outcome measures were

mentioned in section 4.10 under each outcome measure.

4.14.1.1 Treadmill

A normal treadmill was used during the intervention, and there was no need for a total body
weight support treadmill as all participants could walk independently and had no balance
problems. The treadmill remained flat, but speed (resistance) gradually increased (as

needed) to reach the participants’ target HR.
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4.14.1.2 Dumbbells or Pulleys

Normal dumbbells or pulleys (used in regular gyms) were used as resistance training.
According to the American College of Sports Medicine (2014), as a part of comprehensive
resistance training, agonist and antagonist muscle groups with single or multiple joint
exercises are recommended. However, it may be difficult to target multiple joints with
lunges or squats for people with stroke. Therefore, using machines to target the lower limb
muscle groups and dumbbells for the upper limb muscle groups is better for stability and
isolating the muscle groups required for training. To achieve the agonist and antagonist
muscle group exercises and to improve the balance between muscles exercised, hamstrings
and quadriceps muscle groups in the lower limbs and biceps and triceps muscles in the
functional upper limb were targeted. The treadmills that were used during this intervention

programme were equipped with sensors to measure the HR.
4.15 Baseline Measurements (pre-treatment tests)

It was planned that the researcher would undertake those baseline measurements. In the
first session for all participants, each participant underwent an initial assessment to
determine the exercise intensity for strengthening training (1 Rep Max) and to collect
demographic data such as age, gender, and history of current and past health conditions.
The 1 Rep Max is the maximum amount of weight that a person can lift with proper form
and controlled movements throughout the entire range of motion. It is a commonly used
measure to evaluate dynamic strength and can offer an accurate understanding of muscle
strength with appropriate testing and familiarity (Phillips et al., 2004; Levinger et al., 2009).
The weight then selected to improve muscular strength should be 60-80% of the
participant’s 1 Rep Max. Therefore, to estimate the resistance (weight) (60-80% of the
participant’s 1 Rep Max) to be used during the intervention, they were asked to do this
assessment during the first session of the 12-week programme (ACSM, 2014). The resting
HR of each participant was measured by either checking the radial pulse or using the HR
sensor of the treadmill. The exertion was measured halfway through each exercise session
using the Borg Scale of Perceived Exertion (Borg, 1982) to measure how hard the exercise

(cardiorespiratory effort) was for the participants and ensure they reached their target HR.
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According to the American College of Sports Medicine (2014) (ACSM), for moderate-
intensity physical activity, the target HR should be between 64-76% of the maximum heart
rate (HR max), which is equivalent to (12-13) on the Borg Scale of Perceived Exertion (Borg,
1982). The HR max can be measured by subtracting the actual person’s age from 220 (220 -
age = HR max) (Fox and Haskell, 1968). Amendments to the intensity of the exercises were
made accordingly. The test-retest reliability was not tested with people with stroke;
however, the perceived exertion was tested in people with stroke in the 6-minute walk test
(6MWT) (Butland et al. 1982), and 12-minute walk test (12MWT) (Butland et al., 1982) and
almost identical mean values of 11.6 and 11.7 were reported (Eng et al., 2002). In the test’s
criterion validity, there was a lack of correlation between the predicted HR based on
perceived exertion and actual HR, which suggests that measuring HR in stroke patients

during exercises should not only depend on perceived exertion (Eng et al., 2002).
4.16 Intensity, Frequency, and Duration

The intervention programme was delivered over 12 weeks. Based on previous literature
(Quaney et al., 2009; Kluding, Tseng and Billinger, 2011; Salisbury et al., 2013; El-Tamawy et
al., 2014; Preston et al., 2017) and the results of the survey study. The 12 weeks was the

average of durations used previously in the literature.

For resistance training, the American College of Sports Medicine (2014) recommended
exercising each muscle group for 2-4 sets and completing 8-12 repetitions to improve
muscular strength and, to some extent, muscular endurance. Therefore, participants
completed two sets for each muscle group with 8-12 repetitions per set with 60-80% of their
1 Max Rep with 2-3 minute rest intervals. If the muscles were adapting to the weight and
participants’ strength was improving through the 12-week programme, the resistance was

increased slightly within the 12 repetitions range.

The recommended frequency for cardiorespiratory exercises for most adults is between 3-5
days per week with different intensities and 2-3 days for resistance training for each muscle
group (Fox and Haskell, 1968; Nelson et al., 2007; Garber et al., 2011) for at least 20-60

minutes per session for moderate intensity. Therefore, participants received three sessions

per week, and each session was scheduled to last approximately 60 minutes in total.
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Each session included a 3-5 minute warm-up (sit-to-stand and limb movement exercises)
and five minutes cool down (light limb movement exercises and stretching) (ACSM, 2014).
There were 5-10 minutes for the researcher to check for safety and adverse effects and to
ensure participants continued to give consent to the study (given the inclusion criteria, it
was anticipated participants may have some memory impairment, so ongoing informed
consent was important to gain at the start of each intervention session). The last 40 minutes
were distributed equally to deliver cardiorespiratory exercises and resistance training (20

minutes each type).

4.17 Process

The researcher completed the 12-week programme, delivered the treatment interventions,

and collected data.

4.17.1 Before

Before the beginning of each session, the researcher ensured the following:

4.17.2 Safety Monitoring

The researcher checked that the participant’s condition was stable through a quick
conversation by asking questions related to orientation. The researcher checked the self-
reporting adverse events sheet and asked participants about any adverse effects that
occurred since the previous intervention session, including medical status changes, falls,
pain and/or any new neurological deficits, which would be recorded on the researcher's
adverse events log. Possible adverse effects (if any) were listed in the participant’s

information sheet.

4.17.3 Informed Consent

Although participants provided written or audiotaped consent at the very start of the study,
because they had impaired EF as a part of the inclusion criteria, the researcher reminded

the participants about the purpose of the intervention session. Also, the researcher briefly
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explained what was to happen during the session and sought informed consent again

verbally at the beginning of each session.

4.17.4 During

During each session, one family member was allowed to attend the session if the participant
preferred or if the participant’s condition required them to be present, for example, to
transport them to and from the session. It was planned that they would be asked to remain
quiet during the session process, so the participant was not distracted during the
intervention. No family members were present at the sessions as they were not needed.
The researcher collected participants from the reception or in front of the building. Each

participant received a 5-minute warm-up session.

During the intervention, the researcher monitored for any adverse effects, such as severe
fatigue or shortness of breath, that did not resolve during rest breaks because of the
intensity of the exercises. However, if this occurred, participants were given time to recover.
Although the intervention programme included exercises with a low risk of harm or adverse
effects, any serious adverse effects were to be reported to the supervisor, and the severity
of the adverse event was to be graded by using Common Terminology Criteria for Adverse
Events version 5 (CTCAE, 2017). If needed, the participant was to be signposted to contact
their GP. Although the precaution was necessary, no participants were directed to their GPs,

and no adverse events were reported to supervisors as they did not occur.

4.17.5 For Treadmill Intervention

The participant was asked to step on the treadmill and gradually increase the speed to meet
their target HR. The participant stayed on the treadmill for a continuous 20 minutes, with a
3-5-minute break halfway through if needed. During their time on the treadmill, the
researcher monitored their HR (using the treadmill sensor) and checked every five minutes
to ensure the target intensity was reached and maintained. Participants were asked if they
had any unpleasant feelings, unexplained headaches, or other adverse effects. The speed of
the treadmill was gradually adjusted during the 12-week intervention programme as needed

to maintain the target HR. As a safety procedure, the treadmill emergency stop clip was
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attached to the patient’s clothes to stop the treadmill in case of imbalance, emergency, or if
a rest was needed. No physical assistance was provided unless it was needed when starting
and stopping the treadmill, for example, owing to balance and/or gait instability. The
participants were closely supervised by the researcher, observing and monitoring them on
the treadmill. During the treadmill session, the researcher regularly scored the Borg Scale of

Perceived Exertion (Borg, 1982) with participants to measure their exertion level.

4.17.6 For Resistance Training

The participants were given upper limb exercises for the unaffected side (flexion and
extension for elbow joint) using their maximum weight (60% of 1 Rep Max). For lower limbs,
participants were given exercises for the major muscle groups and knee joints using pulleys
or quadriceps resistance chairs using the maximum resistance. The researcher remained
alongside the participant, observing, monitoring, and taking notes about the participant’s
technique and general condition. The researcher gave clear instructions for both exercises

with a demonstration.

4.17.7 After

The participants received a 5-minute cool-down session, which included a range of motion
exercises and stretching (ACSM, 2014). The researcher made sure that the participants were
aware of the next session date. After the exercises, participants were briefed about any
delayed-onset muscle soreness (DOMS). As participants’ memory was impaired, they were
asked whether they needed and/or preferred a reminder to be sent for the next session

(e.g., text message, email, or phone call).

4.18 Data Collection, Management, and Analysis

Demographics, including age, gender, and history of current and past health conditions,
were collected. All outcome measures to assess the primary outcomes and to establish
baseline assessments, which were previously mentioned in section 4.10.1, were tested and

validated to be used with stroke patients.
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4.19 Data Analysis Plan

4.19.1 Quantitative Analysis

Descriptive statistics were used to summarise and present the demographic data using
standard deviation (SD), percentages, and mean and median as appropriate. Feasibility

outcomes were described descriptively for each outcome and objective.

Statistical tests were planned to be used based on each quantitative outcome measure as
appropriate. The two tests to be used for pre and post-measurements were the Kettle Test
(Hartman-Maeir, Harel and Katz, 2009) and Trail making (A, B) (Army Individual Test Battery,
1944). The data type in both tests was ordinal, which required the use of non-parametric
tests. For repeated measures, such as in this feasibility study, the Wilcoxon signed-rank test
provides knowledge about participant performance in both conditions (pre and post-
intervention) (Urdan, 2022). SPSS version 28 for Windows was planned to be used to
analyse the data to examine any changes between the pre-and post-test scores for each of
the outcome measurements. Collected raw data was only accessed by the lead researcher,
and anonymised data with both supervisors. The Qualtrics software analysed the data from
the closed questions (e.g., multiple-choice questions) and provided a numerical summary,
including the mean median, minimum, maximum and SD as appropriate. The survey data
collected using all three methods was to be collated and written up electronically prior to
analysis, with the quantitative data from Qualtrics and quantitative data from other data
collection methods entered into Excel and qualitative data exported to / typed up in a Word

document.

4.19.2 Qualitative Analysis

The qualitative data was derived from the open-ended answers from the acceptability of the
intervention survey. The post-intervention acceptability survey (Please see Appendix G) was
conducted as interviews by the co-supervisor. Considering the low amount of text answers,
analysis software (e.g., NVivo) was not used in the analysis. The qualitative data was
analysed using Braun and Clarke's (2006) six-phase guide for thematic analysis. The details

of the six-phase guidance were described in detail in Chapter Three (Survey Study). The

129



same steps and details that were used to analyse the qualitative data in the survey study
(Chapter Three, section 3.10.3) were used to analyse the qualitative data from the
acceptability of the intervention survey. In brief, the six phases are: familiarisation with the
data; coding; searching for themes; reviewing themes; defining and naming themes; and
writing up. Moving within the phases is not linear (Braun and Clarke, 2006); rather, it is
more of a recursive process, which means moving between phases as many times as
needed. The phases of the thematic analysis guide were followed to analyse the open-

ended questions in the survey.

4.20 Ethical Considerations

4.20.1 Ethical Approval

Ethical approval was obtained from the University Research Ethics and Integrity Sub-
committee (UREISC) at York St John University (REF: UREISC 20/21-07) (Please see Appendix
N). The ethical consideration was based on the research design protocol that was provided
to the committee along with all related documents (e.g., Consent form, Participant
Information Sheet) to describe the feasibility study intervention and data collection phase.
The researcher also received the capacity and capability signed off from the NHS Trust
acting as a gatekeeper. The NHS ethical approval (REC reference: 21/YH/0285) was received
on the 28% of January 2022 (Please see Appendix J).

4.20.2 Forms and Approvals
The following documents were provided or obtained and/or approved:

e Research protocol.

e Integrated Research Application System (IRAS) online application form.
e Participant information sheet.

e Consent form.

e HRA Statement of Activities.

e HRA Schedule of Events.

e NHS Foundation Trust in the Northeast of England R & D Unit Risk Assessment Form.
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e NHS Foundation Trust in the Northeast of England R & D Unit Feasibility Application

Form.

Assurance would be required from:

Health Research Authority (HRA).

e Research Ethics Committee (REC).

e York St John University Cross Schools Ethics Committee.

e NHS Foundation Trust in the Northeast of England (Letter of Access, Confirmation of

Capacity, and Capability at NHS Foundation Trust in the North East of England).

4.20.3 Information Sheet

All participants were given a written information sheet (Appendix M) by the gatekeeper (an
NHS Foundation Trust in the North East of England) explaining the purpose of the study,
procedures, types of interventions, data storage and dissemination, any potential risks,
withdrawal rights, and confidentiality. The nature of any possible adverse effects was fully
explained. Participants were able to discuss any questions and/or concerns with the
researcher at the recruitment meeting. Participants were given approximately one week to
decide whether they wanted to join the study. Participants had the opportunity to discuss
the information with family members if they wished. To make sure that participants were
fully aware of the study and procedures, the researcher asked them simple questions such
as the type of interventions, duration of the study, and session numbers per week.
Participants were informed that they could withdraw from the study without being required

to state any reasons and without consequences to their future care.

4.20.4 Informed Consent

It is important to understand a person’s capacity to make an informed decision on whether
to participate and the process for conducting a mental capacity assessment. The ability to
make an informed decision is defined within the Mental Capacity Act 2005 and the related

Mental Capacity Act Code of Practice 2007 (DCA, 2007).

Section 2 (1) of the Mental Capacity Act states:
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“For the purposes of this Act, a person lacks capacity in relation to a matter if at the material
time he is unable to make a decision for himself in relation to the matter because of an

impairment of, or a disturbance in the functioning of, the mind or brain.”

This means that a person lacks capacity if:

e they have an impairment or disturbance (for example, a disability, condition or

trauma) that affects the way their mind or brain works, and

e the impairment or disturbance means that they are unable to make a specific

decision at the time it needs to be made.” (DCA, 2007, p. 41).

The two-stage test of capacity was followed. According to the Mental Capacity Act Code of
Practice (DCA, 2007) code of practice, assessing a person’s capacity should explore whether
the person’s brain functions are intact and whether such impairments affect their ability to
make a decision. The population of people to be studied in this feasibility study was people
who have had a stroke with impaired EF (i.e., working memory and attention). Stage 1 of a
capacity assessment poses the question, ‘Does the person have an impairment of, or a

disturbance in the functioning of, their mind or brain?’ (DCA, 2007, p. 44).

According to the Mental Capacity Act Code of Practice (DCA, 2007), assessing the ability to
make a decision should explore the person’s understanding of their decision and the
reasons behind it, and the consequences of whether or not they make the decision.
Moreover, it should explore their understanding of the related information to their
decisions and their ability to communicate it back using any method they can. A person’s
ability to decide based on the previously mentioned criteria was assessed during the
recruitment meeting with the researcher and before making the consent. Similarly, Dewing
(2008) suggested a method to process the consent with older people with dementia that
includes five aspects, which are: “Background and preparation, establishing a basis for
capacity and other abilities, initial consent, ongoing consent monitoring, feedback and
support” (Dewing 2008, p. 62). Participants were asked to sign the consent form (Please see
Appendix |) (if they were able) if they chose to participate in the study. Participants had the

opportunity for further discussion with the researcher to answer any of their questions. One
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of the common consequences of stroke is hemiplegia, which can include arm and hand
weakness (Wagner et al., 2007; Raghavan, 2015). If the weakness was in the person’s
dominant hand and they were unable to sign the written consent form (Please see Appendix
1), then an audio recording of verbal consent was going to be obtained in the presence of
another staff member and/or family member who signed the consent form as a witness to
verbal consent being obtained. The audio recording would have been downloaded and
saved as an electronic file in a folder on the primary researcher’s University One Drive

account.

Gaining ongoing verbal consent at the beginning of each session was necessary, considering
participants’ impaired EF. In addition, the photos of the equipment in the participant
information sheet (Please see Appendix M) were used to remind participants about the
intervention before starting each session. Some participants may have forgotten that they
had given consent to the study. Therefore, two copies of the consent form (Please see
Appendix |) were signed, and one was retained by the participant. It was the researcher’s
responsibility to remind participants of the study, their consent, and the purpose of their
presence at the intervention session before each session, and ongoing verbal consent was
obtained before each intervention or assessment session. After obtaining the research

informed consent, evidence of consent was stored, as mentioned in section 4.21.1.

4.21 Ethics: Risk Assessment

4.21.1 Anonymity and Confidentiality of Participant’s Data

All participants were allocated a participant code to maintain the anonymity of the
participant’s information and data. Codes did not include names, initials, postcodes, or birth
dates. The researcher assigned a code P1, P2, etc. Viewing or reading access by the
supervisory team was possible only through a shared folder on the researcher’s University
OneDrive account when needed. Only coded anonymous personal data was shared with the
supervisory team. Participants’ names were recorded only on the consent form (Please see
Appendix |) and in a list which matched participant names to participant codes. The
participants’ list of names (or a witness’s name if verbal consent was provided) and the

signed consent forms were scanned and saved electronically and confidentially in line with
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the University data protection policy on the University OneDrive, and paper copies were
shredded, and then disposed of using the University’s confidential waste service. Copies
were only accessible to the researcher and two supervisors. A backup copy was stored in the
primary researcher’s ‘My documents’ folder. The post-intervention acceptability survey was
conducted as interviews, and they were completed in a private room where the

conversations could not be overheard.

4.21.2 Associated Risks

Apart from the health data considered sensitive according to General Data Protection
Regulations (GDPR), all data collected were not sensitive (i.e., data consisting of racial or
ethnic origin, political opinions, religious-philosophical beliefs, or sexual orientations)
(Information Commissioner’s Office, 2020). However, personal data was collected, such as
gender, age, and health status. All data was coded to maintain confidentiality. During the
intervention, participants’ possible physical risks could have been an extended period of
shortness of breath, fatigue, DOMS, and/or falling because of losing balance and burns
(from using the Kettle). To prevent such risks, monitoring a participant’s general health is
clearly stated in the intervention section. Moreover, participants received clear instructions
before performing each exercise with close supervision by the researcher. A debrief
handout and a self-reporting adverse events sheet were given to participants after the first
intervention session, and participants were reminded about this after each subsequent
intervention session. Participants were provided with a coloured plastic document folder

containing the study documentation.

4.21.3 Participation Retention and Withdrawal Criteria

Participants were informed that they could withdraw from the study at any time before,
during, or within two weeks of the final data collection date without giving any reason.
However, as this was a feasibility study exploring the possibility of conducting a clinical trial,
if participants had withdrawn, they would have been asked whether they wished to provide
the reason for withdrawing, as such information was valuable for designing future clinical
trials. They would also have been asked to give permission for any data collected up to the

withdrawal point to be used in data analysis. If this consent had not been given, then all
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relevant information and recorded data would have been permanently destroyed and not
used in the data analysis. Any participant who had developed a medical condition that have
affected their safety or progress in the study would have been withdrawn. Following a
stroke, some people can experience mood shifts (Kim and Choi-Kwon, 2000), and these
could have occurred during the intervention session. If the participant exhibited or
communicated any degree of distress, the researcher would have stopped the intervention
and given the participant some time and support to collect themselves. Participants would
have been reminded that stopping the intervention would have no consequences on their
health or future service provision from any NHS services. Participants were reminded that
they could stop the intervention and rebook another appointment, or they could withdraw

from the study.

As a part of safety monitoring, if the participant became fatigued, the researcher would
have stopped the intervention immediately and helped the participant rest. The researcher
would then re-evaluate the participant’s condition and decide, in collaboration with the
participant, whether to continue the session. If the participant had continued to experience
fatigue and/or developed any other adverse effects, the researcher would have sought help
from a member of staff at the university, such as the fitness suite director, and signposted
the participant to their general practitioner (GP) if needed. The researcher frequently

checked with the participants if they needed regular breaks.

Recruited stroke participants had impaired attention and working memory. Therefore,
participants could have been distracted or forgotten the instructions. Therefore, the
researcher kept reminding the participants why they were walking on the treadmill or how
many repetitions they needed to do when lifting dumbbells. In case of any accidental falls,
the researcher, a qualified physiotherapist, would have been able to help the participant
transfer to safety (a chair was placed next to the treadmill to be used in case of rest
intervals or case of falling). Then, the researcher would have evaluated the participant’s
condition and whether they could proceed. Otherwise, the researcher would have stopped
the session, contacted a staff member such as the fitness suite director for immediate help
if needed, and signposted the participant to their (GP) or sought medical assistance if

required. In case of any other adverse effects such as fatigue or distress, the researcher
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would have recorded these during the session and signposted the participant to their GP or
sought medical assistance through the local Accident and Emergency service if their
condition appeared urgent. In case of harm to participants for any other reason, the
researcher would have reported it to the supervisory team for advice on following the

university regulations.
4.22 Outcomes and Potential Study Impact

4.22.1 Feasibility Variables

The results of this feasibility study informed a potential future RCT. Indicators such as the
recruitment process and intervention acceptability and willingness to randomisation would

help to decide whether a future trial was needed or feasible.

4.22.2 Clinical Outcomes

The equipment that was used in this study were the treadmill and free weights, which were
easy to access and perform by most stroke patients. Clinical outcome measures used in this
study were validated and reliable to detect changes in EF in people with stroke instead of
general screening measures. Finally, working memory and attention were considered as
primary outcomes in this study, which will provide more detailed results. Therefore, the
results of this feasibility study tried to fill the gap of knowledge in previous literature and
explore the feasibility of conducting a trial of the effectiveness of cardiorespiratory exercises
and resistance training in improving the attention and working memory of chronic people

with stroke.
4.23 Limitations of the Methods

There are several limitations to this methodology that should be acknowledged. As this was
a feasibility study, a purposive sampling plan was considered to recruit a representative
sample of patients instead of using another type of sampling, as discussed in the Sample and
Recruitment (section 4.9). The outcome measures that were used to measure attention and
working memory were valid and reliable for the stroke population. However, there were no

studies identified to test the intra-rater and test re-test reliability with people with stroke in
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the Kettle Test (Hartman-Maeir, Harel, and Katz, 2009) and the inter and intra-rater
reliability. Also, specificity and sensitivity have not been examined with people with stroke
in the TMT test (Army Individual Test Battery, 1944). It could be argued that this could affect
the reliability of the results. Nevertheless, the study aimed to identify outcome measures
that could be used for a future clinical trial. The outcome measures used in this feasibility
study were also tested for their sensitivity to detect any changes in attention and working
memory. The aim of this study was to test the feasibility of conducting this project as a

clinical trial and not to test the effectiveness of the interventions on the outcomes.
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Chapter 5: Feasibility Study Results

5.1 Introduction

This chapter will discuss the quantitative and qualitative results of the feasibility study. The
results are presented by corresponding to the main research questions and objectives
mentioned in section 4.4. The five main objectives are presented in five sections, with an
evaluation of the recruitment capability, data collection procedures, acceptability of the
intervention, resources, and participants’ responses to the interventions. Relevant

guantitative and qualitative results will be presented in the corresponding sections.

Sections 4.14, 4.16 and 4.17 in Chapter Four described the intervention process, the
rationale of the selected duration, frequency and intensity and the targeted muscles groups.
Participants joined in a 12-week programme of cardiorespiratory exercises and resistance
training delivered through a treadmill and weight resistance (dumbbells or pulleys),
respectively. The 12 weeks were determined based on the findings of the previous studies
(Quaney et al., 2009; Kluding, Tseng and Billinger, 2011; Salisbury et al., 2013; El-Tamawy et
al., 2014; Preston et al., 2017). The survey’s findings confirmed the results from the
literature review such as the duration, frequency and intensity of the cardiorespiratory
exercises and resistance training and informed the intervention of the feasibility study. For
example, findings from the survey guided writing the feasibility study protocol regarding the
frequency and intensity of walking on the treadmill and lifting weights and the overall
programme duration of 12 weeks. Hence, the literature review and survey chapters

informed the feasibility study’s intervention protocol.

5.1.1 Evaluation of the Results

When presenting findings in results chapters, it is usual practice for findings to be presented
without any interpretation. However, as this is a feasibility study and the objectives were to
evaluate each aspect of conducting a feasibility study, some evaluation will be included with

the presentation of the findings in this chapter.

138



5.1.2 Quantitative Results

Statistical analysis and quantitative data of baseline assessments and outcome measures are
presented in section 5.3 to evaluate the data collection procedures and outcome measure
sensitivity to the effects of the intervention. Other quantitative data derived from the
“acceptability of the intervention” survey are presented throughout the chapter where

relevant to evaluate the main objectives and the research questions.

5.1.3 Qualitative Results

Qualitative data are presented mainly in section 5.6 to provide participants’ feedback on the
intervention and the “acceptability of the intervention” survey. Qualitative results will focus
on the main themes derived from the survey questions and the transcription of the
interview with participants that were based on the closed and open-ended survey
guestions. Answers from the post-intervention acceptability survey will be distributed
between objectives where relevant. However, the qualitative data section will include all of
the answers to the open-ended questions and emerged themes. Participants will be
referred to as P1, P2, and P3 when presenting qualitative results and quotes to preserve

their anonymity.

5.1.4 The Impact of COVID-19 on The Feasibility Study

The COVID-19 pandemic affected many aspects of this feasibility study and the PhD timeline
in general. Owing to the lockdowns and the uncertainty there was at that time, the start of
the feasibility study and progress was delayed for over a year. The following points explain

the ways in which the study was affected:

5.1.4.1 Timeline And Ethics Application

e The pandemic and lockdown highly affected the study’s timeline because the NHS
hospital prioritised and approved urgent research projects about COVID-19.
e Communication with the research and development department at the hospital was

also affected and delayed due to their priority in processing COVID-19 research
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projects at that time. Therefore, providing feedback and guidance on the study
ethics application was limited and significantly delayed the IRAS submission and NHS

ethical approval.

5.1.4.2 Logistics and Approvals

Due to the COVID-19 pandemic and the resulting work-from-home situation for
university staff, the process of reviewing NHS forms, answering questions from
researchers, and obtaining necessary approvals, including ethical approval, was
significantly delayed. Addressing some of the REC committee feedback took more
time than anticipated due to the effect of the pandemic on service priorities. For
example, there were delayed responses to the letters sent to the participants’ GPs to
obtain medical clearance that participants were fit to take part in the study.

To reduce the pressure on the NHS hospitals, the researcher delivered the
intervention in the university fitness suite instead of the physiotherapy gym at the
hospital. This took more time and several meetings to obtain an agreement with the
NHS Trust.

Due to the increased pressures on hospital staff from the pandemic, securing local
collaborators to complete the medical file screening for suitable participants took
longer than anticipated. It also took longer than expected for the NHS Trust to
provide the Confirmation of Capacity and Capability approval to begin participant
recruitment.

The local collaborators only had the capacity to screen the records, contact the
eligible participants, and inform the researcher of the results. They did not have the
capacity to provide more data or statistics to include in the results chapter. For
example, additional data could have included types of pain and physical problems
post-stroke that excluded people from the study or stroke severity. However, a
virtual meeting between the collaborator, researcher and supervisors at the end of
the recruitment process did provide some information related to screening records

and recruitment. This is presented in this chapter.
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5.1.4.3 Recruitment

The onset of recruitment was delayed significantly by the COVID-19 pandemic. Before the
pandemic, it was anticipated that the time required to recruit the appropriate number of
participants would be three months. Owing to the low recruitment rate, this period was
extended for another two weeks. However, because of the previous delays and the
university's PhD extension regulations and timeline, extending the recruitment period

further was not an option.

5.2 Objective 1: Evaluation of Recruitment Capability and Resulting Sample

Characteristics

5.2.1 Recruitment

The feasibility profile and flow of participants throughout the research are shown in Figure
5.1. Recruitment began on 1 April 2022 and was completed by 15 July 2022 by the local
collaborators (i.e., occupational therapists) at an NHS Foundation Trust in the North East of
England. During this period, 153 patients’ records were screened, and 133 patients were
excluded as they did not meet the participant inclusion criteria. Cardiology problems, such
as heart failure, were the most common reason for exclusion. Other reasons were
dementia, a pacemaker in place, pain, limited mobility, no cognitive impairment, physical
problems post-stroke, and receiving active therapy. No information was provided by the
local collaborator on the type of pain, impairment, or physical problems post-stroke that
excluded people. Therefore, the total number of patients excluded for each reason was
unavailable for analysis. The estimated time to screen each patient’s medical file was five to
ten minutes. The local collaborator contacted a total of 20 patients by phone. Only ten
patients (50% of eligible screened patients) indicated interest in participating in the study.
The researcher contacted all ten patients by a follow-up call to discuss their interest, giving
them a one-week cooling-off period to decide. Six patients declined to participate after the
cooling-off period for various reasons, as shown in Figure 5.1 (see below). Four participants
(40% of the ten potential participants) attended a follow-up interview with the researcher

to discuss the study and address any questions or concerns, and only three (30% of the ten
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potential participants) consented to participate. It was also advised by the local
collaborators that the best time to recruit participants to participate in studies would be in
January or February as people would have fewer commitments than in Summertime (June-
August). The retention rate was 100%, and no dropouts were recorded. All three

participants completed their pre- and post-intervention assessments.
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Figure 5.1: Feasibility Profile
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5.2.2 Barriers and Feasibility of the Recruitment Process

The recruitment process was undertaken in one clinical setting. During the three-and-a-half
months of recruiting, only three eligible participants consented to participate in the study.
The recruitment rate was low for several reasons, which were discussed in a follow-up
meeting between the researcher, supervisors and one of the occupational therapist

collaborators involved in the recruitment process.

5.3 Objective 2: Evaluation and Refinement of Data Collection Procedures

and Outcome Measures

5.3.1 Baseline Characteristics of Participants

The participants' baseline demographic and clinical characteristics are shown in Table 5.1.
The mean age was 66 years (SD 13.12), and all participants were men. The mean time since
stroke onset was 11.67 months (SD 6.66). Two participants had right-sided hemiplegia, and
one had left-sided hemiplegia. All participants lived locally to the university where the

intervention was undertaken (i.e., lived in the city or surrounding area).

Table 5.1: Baseline Demographic and Clinical Characteristics

Number of completed Onset of stroke in
Age sessions months
N Valid 3 3 3
Missing 0 0 0
Mean (in years) 66.00 24.33 11.67
Std. Deviation 13.11 7.02 6.66
Range (years) 26 14 13.00
Minimum (years) 52 16 6.00
Maximum (years) 78 31 19.00
Affected side
Frequency Per cent
Valid |Left 1 33.3
Right 2 66.7
Total 3 100.0
Gender
Frequency Per cent
valid |Male 3 100.0
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All participants completed pre and post-test baseline assessment for clinical outcome
measures: Trail Making Test (A, B) (Army Individual Test Battery, 1944); SS-QOL (Williams et
al., 1999); and Kettle Test (Hartman-Maeir, Harel and Katz, 2009); 10MWT (Collen, Wade
and Bradshaw, 1990); and MoCA (Nasreddine et al., 2005). The scores for pre-intervention
of the baseline measures are presented in Table 5.2. The researcher administered the SS-
QOL (Williams et al., 1999) by asking the questions to participants and recording their
answers. As can be seen in Table 5.2, the MoCA score for P3 was 29, which is considered to
indicate normal cognitive function (Nasreddine et al., 2005). Therefore, this participant
should have been excluded; however, it was agreed with the supervisory team to include
the participant owing to the low recruitment rate. Furthermore, the main reason for this
study was to measure the feasibility of conducting a clinical trial. Hence, including one
participant who did not meet one item of the inclusion criteria would not bias the results. As
shown in Table 5.3, below some of the post-intervention scores such as in MoCA
(Nasreddine et al., 2005), Trail B (Army Individual Test Battery, 1944), and Kettle Test
(Hartman-Maeir, Harel and Katz, 2009) were lower (i.e., did not improve) than the pre-

intervention scores and the potential reasons for this will be discussed in the next chapter.

Table 5.2: Baseline Measures Scores

10MWT: 10MWT:
. ) Kettle . . SS- | Comfortable | Fast
Timeline Codes | MoCA Test Trail A | Trail B QoL | Walk Walk
Average Average
Pre- . p1 22/30 | 0 A=28.88 | B=54.18 148 | 1.5 m/s 2.10
Intervention sec sec m/s
Pre- . P2 17/30 | 2 A=82.06 | B= 240 212 | 1.1 m/s 1.63
Intervention sec sec m/s
Pre- A=31.21 | B=87 1.27
re |3 |29/30 |1 156 | 0.92 m/s
Intervention sec sec m/s

Key: MoCA: The Montreal Cognitive Assessment; 10MWT: 10-Metre Walk Test; SS-QOL: Stroke
Specific Quality of Life Scale.

5.3.1.1 Inclusion and Exclusion Criteria

As mentioned previously in section 5.2.1, the most common reason for exclusion was heart-

related problems. The local collaborator suggested modifying the exclusion criteria to
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include some participants with cardiac problems without suggesting how participants could
be screened for cardiac problems that would not be adversely affected by interventions.
Also, one of the challenges was most of the participants were receiving active therapy at the
time of recruitment, which was also one of the exclusion criteria. The suggestion about
modifying the exclusion criteria and the time of recruitment will be discussed in detail in the

discussion chapter.

5.3.1.2 Reasons Potential Participants Declined to Participate

Some potential participants were keen to participate but decided to decline for a variety of

reasons:

e One potential participant had no means of travelling to the site because of their
inability to drive or use public transport, and no one was available to assist them.

e Two of the potential participants would have relied on family members to drive
them to the study site three times a week, and that was a significant commitment
and, therefore, a barrier to participation.

e Two eligible potential participants did not live in the same city as the research site
and needed to commute.

e One participant did not provide a reason for declining.

e The researcher lost contact with the potential participants who needed to bring their
therapy dog to the sessions.

e Two potential participants considered the frequency of the intervention sessions
three times a week too challenging. They reported concern that commuting to and

from the sessions could cause excessive fatigue.

5.3.2 The sensitivity of the Outcome Measures to The Effects of The Intervention

Clinical outcome measures’ scores post-interventions are presented in Table 5.3. The scores
indicated that there was not any substantial improvement in the post-intervention scores.
MoCA (Nasreddine et al., 2005) and Trail B scores (Army Individual Test Battery, 1944) did
not improve for all participants. Participants P2 and P3 improved by one point in the Kettle

Test (Hartman-Maeir, Harel and Katz, 2009). Participant two improved in Trail A (Army
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Individual Test Battery, 1944) but showed no improvement in their SS-QOL (Williams et al.,
1999) score, compared to P1 and P3’s improvement on the SS-QOL (Williams et al., 1999).
For the 10MWT, P3’s score remained the same while P1 and P2 improved regarding the

average time.

Statistical analysis was planned to be undertaken to compare the pre-and post-test scores
on the clinical outcome measures: Trail Making Test (A, B) (Army Individual Test Battery,
1944); SS-QOL (Williams et al., 1999); Kettle Test (Hartman-Maeir, Harel and Katz, 2009),
and baseline measures: 10MWT (Collen, Wade and Bradshaw, 1990); MoCA (Nasreddine et
al., 2005). The Wilcoxon Signed Rank Test was planned to be used to test any significant
differences between the pre-and post-measures in the clinical and baseline outcome
measures. The statistical analysis did not occur as the sample size of three participants was
too small and did not meet the minimum sample required (i.e., n=16) to run the Wilcoxon
Signed Rank (Freund, Wilson, and Mohr, 2010; Mundry and Fischer, 1998). A statistician was
consulted about the small sample size and the suitability of running the Wilcoxon Signed
Rank Test and advised against it due to the small sample size. Therefore, the researcher did
not undertake the statistical analyses as planned. With a small sample size of three
participants, a conclusion cannot be drawn regarding the sensitivity of the outcome
measures. Also, the data does not provide enough evidence to support conducting an RCT.
The required assumptions for running the Wilcoxon Signed Rank Test are discussed in the

discussion chapter.

Table 5.3: Post-Intervention Measures Scores

10MWT: 10MWT:
. ) Kettle . . SS- Comfortable | Fast
Timeline Codes | MoCA Test Trail A Trail B QoL | walk Walk
Average Average
Post- . P1 20/30 1 A=30.78 | B=76.07 161 13 m/s 1.75
Intervention sec sec m/s
Post A=65.05 | B> 1.24
. P2 17/30 1 el mins (2 | 204 | 0.95 m/s )
Intervention sec ) m/s
trials)
Post A=31.25 | B° 1.27
. P3 25/30 |0 e 93.87 217 | 0.92m/s )
Intervention sec cec m/s
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Key: MoCA: The Montreal Cognitive Assessment; 10MWT: 10-Metre Walk Test; SS-QOL: Stroke
Specific Quality of Life Scale.

5.3.3 Power Calculation

The required sample size and the power analysis to detect any significant changes in the
outcome measures were calculated using the GPower 3.1 Application (Faul et al., 2007).
GPower 3.1 Application is a free software that is used to calculate the statistical power
analyses for many different tests, including t-tests. It was recommended by a statistician
who was consulted by the researcher regarding running the Wilcoxon Signed Rank Test with

a small sample size.

Figure 5.2 Central and Noncentral Distribution
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Table 5.4 presents the parameters used to compute the sample size, type of tests and
analysis, and output parameters. As the study design was a repeated measure test, a one-
tail was used for the calculation rather than two tails that would be used if the study design
required a difference between the two groups. As can be seen in Table 5.4, the minimum
sample size required to show a statistically significant change in the outcome measures was

n=28.
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Table 5.4 The Protocol for Power Analysis

t tests - Means: Wilcoxon signed-rank test (matched pairs)

Options: A.R.E. method

Analysis: A priori: Compute required sample size

Input: Tail(s) = One
Parent distribution = Normal
Effect size dz = 0.5
a err prob = 0.05
Power (1-B err prob) = 0.8
Output: Noncentrality parameter 6 = 2.5854415
Critical t = 1.7062592
Df = 25.7380304
Total sample size = 28
Actual power = 0.8083058

5.4 Objective 3: Evaluation of Acceptability and Suitability of Intervention

and Study Procedures

In the post-intervention feedback survey, two participants found walking on a treadmill was
“not difficult at all,” and one found it “a little difficult”. Two participants found resistance
exercises were “moderately difficult”, and one found them “a little difficult”. Regarding
increasing the walking speed on the treadmill throughout the 12-week intervention
programme, all participants found it “not difficult at all”. In terms of increasing the weights
in the resistance exercises, two participants said it was “a little difficult,” and one said it was
“not difficult at all”. Regarding the intervention location, all participants “strongly agreed”
that the location was well prepared, while two agreed that the location was accessible, and

one “strongly agreed”.

5.4.1 Safety And Adverse Events

All safety procedures were followed, and no serious or unexpected adverse events were
reported. No participants required medical assistance or signposting to their GP during the
period of the study. The only expected adverse events were the delayed onset of muscle
soreness and fatigue after the first few sessions, both of which resolved with time (ACSM,

2014). P3 started the programme one month late due to health issues unrelated to the
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research. One participant had low back pain because of using the hamstring leg press
equipment. The researcher amended the weight and the technique without changing the
intervention protocol. It was mentioned previously in section 4.21.3 that the researcher
would frequently remind participants of the reason they are walking on the treadmill or how
many repetitions they need to do when working against resistance. This was unnecessary as
there was continuous observation and conversations between the researcher and the
participants while the researcher counted all repetitions out loud. All participants “strongly
agreed” that all safety procedures during each session while performing exercises (walking
on a treadmill and lifting dumbbells) were carried out well. Two participants answered “yes”
to whether they had any adverse events. They explained that they were fatigued and had a
rest period later in the day after the session. However, these adverse events mentioned by
participants were expected after exercising and were mentioned in the participant

information sheet.

Participants throughout the programme completed the adverse events sheets to provide
feedback on whether there were serious adverse events. Some examples of participants’
responses on different aspects from all participants are presented in Table 5.5. The
examples were chosen from different sessions to reflect progress through the programme.
None of the participants reported adverse events for all attended sessions. Participant
number one missed reporting three out of 25 attended sessions; P2 missed reporting 16 out
of 31 attended sessions; and P3 missed reporting one out of 16 sessions attended. The

complete table of participants who reported adverse events is provided in Appendix “K”.
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Table 5.5 Examples of Reported Adverse Events

Session
P1 P2 P3!
number
Fine, a bit sore but . , .
1 ) ) Slight ache in the knee joint None
nothing concerning
2 Fine Slight ache in the knee joint Thighs stiff
3 Fine Knee discomfort seems to have eased None
4 Fine No change Sleepy
o Still a bit sore but Pain in the back treated with ibuprofen Not
nothing hectic gel and a heating pad reported
L Pain in the back is slightly reduced will Not
15 Pain is gone .
attend the session reported
21 Went really quick Not reported Funeral
22 A good session Not reported Slightly stiff

! The first session for P3 was number 17 compared to P1 and P2.

Two participants said they would be interested in participating in a future clinical trial based

on the interventions in this research. One person agreed they would be willing to be

allocated (randomised) to a similar treatment and/or control group in future trials, a second

person was unwilling, and a third responded with “l don't know”. All participants responded

“yes” to recommending this treatment programme to other individuals with stroke.

5.4.2 The Adherence Rates to Study Procedures, Intervention Attendance, and

Engagement

The total number of completed sessions for all participants was 72 (66.66%) out of 108. The

reasons for the missed sessions for each participant are presented in Table 5.6 below.
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Table 5.6 Reasons for Unattended Sessions

P1: Completed sessions 25 (69.4%); Missed sessions 11 (30.5%) Frequency
Bank Holiday, the participant did not want to come 1
Private reason 2
The researcher could not attend the session because of issues with
transportation (cancelled trains). Participant could not change the time 1
Televised broadcast of Queen Elizabeth II’s state funeral 1
The participant had to work 3
The participant was not feeling well (not related to the intervention) 2
Participant missed the bus 1
P2: Completed sessions 31 (88.5%); Missed sessions 5 (13.9%)

The researcher could not get to the session because of transportation (e.g.,

train strikes and last-minute train cancellations), and the Participant could

not change the time

Queen's funeral — see above

The researcher was unable to attend the session because of issues with
transportation 2
Family commitment

P3*: Completed sessions 16 (44.4%); Missed sessions 20 (55.5%)

*Participant started one month late due to health issues

Queen's funeral -see above 1
The researcher could not get to the session because of transportation (e.g.,

train strikes and last-minute train cancellations), and the Participant could

not change the time

The participant had a Family Commitment

5.5 Objective 4: Evaluation of Resources and Ability to Manage and

Implement the Study and Intervention

Evaluation of the resources, such as location and settings and study management, will be
presented and evaluated in this section. Moreover, the collected raw data for each
participant will be presented individually to be treated as an individual case in section 5.5.8.
The data for P2, who attended the greatest number of the sessions, will be presented in
section 5.5.8, and the data for P1 and P3 can be found in Appendix “L”. Apart from the
results and changes in the outcome measures scores presented previously in section 5.3,

improvement in other aspects, such as the speed on the treadmill and the weights for the
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resistance training, will be provided. The data will be considered in relation to the feasibility
of conducting this study and how much time, effort and attention was needed from the
researcher to evaluate and determine whether it could be feasible to undertake the study as

an RCT in the future.

5.5.1 Location and Settings

5.5.1.1 Assessment Location

The fitness suite and an occupational therapy teaching space, which included a kitchen area,
were the two main locations that were used for the baseline assessment and the
intervention. The occupational therapy room was used for undertaking the pre and post-
outcome measures: Trail Making Test (A, B) (Army Individual Test Battery, 1944); SS-QOL
(Williams et al., 1999); and Kettle Test (Hartman-Maeir, Harel and Katz, 2009); 10MWT
(Collen, Wade and Bradshaw, 1990); and MoCA (Nasreddine et al., 2005). The fitness suite
was used to deliver the intervention programme. The 10MWT (Collen, Wade and Bradshaw,
1990) was completed in the occupational therapy teaching space. There was almost enough
length of around nine metres that was used to perform the test. The timing was done at six
and eight metres as per the test’s instructions; therefore, the full ten metres was not
needed. The occupational therapy room was suitable for undertaking all the assessments.
However, it was barely enough to complete the 10MWT (Collen, Wade and Bradshaw,
1990), and it was not possible to do it in the corridors as they were busy at the time when
pre and post-assessments were taken. As mentioned in the following section, some items
were not available in the occupational therapy room to perform the Kettle Test (Hartman-
Maeir, Harel and Katz, 2009). The researcher had to buy the missing items and ingredients.
Finally, the location was accessible to the participants. The occupational therapy room was
kept locked at both times as it was a subject-specific teaching space containing equipment.
The researcher had to allow time to ask the reception team in the building to open the door

for them. The cost of the resources is in detail in section 5.5.7.
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5.5.1.2 Intervention Location

The intervention was delivered at a fitness suite on the University’s main campus, which

was accessible via a lift if required.

The gym was fully equipped. Dumbbells, pulleys, a quadriceps chair, and a leg press were
used to target the muscle groups for this intervention. It was mentioned in the Equipment
section in the Methodology Chapter (see section 4.14.1) that training the agonist and
antagonist muscle groups was needed to achieve comprehensive resistance training. For the
lower limbs, the quadriceps and the hamstring muscle groups were targeted. The specific
type of equipment to target the hamstrings was not specified in the research design
protocol to make it easier to adapt to any of the available equipment. It was assumed by the
researcher that it could be the knee flexion chair, as this is what is usually found in
commercial gyms. In the YSJU fitness suite, the quadriceps chair was adjustable, which
required the participant to lie down on their stomach to train the hamstrings, and it was
neither convenient nor comfortable for the participants. Therefore, the leg press equipment

was used to target the hamstring muscle group. There were no changes to the protocol.

5.5.2 Resources for The Baseline Assessment

The resources required for the baseline assessments were mainly the items for the Kettle

Test:

e Electric kettle.

e Ingredients for beverages (e.g., instant/decaffeinated coffee, black/herbal tea,
sugar/artificial sweeteners, milk, honey).

e Otheringredients (to be used as potential distractions to the client, e.g., salt, pepper,
oil).

e Tray; dishes and utensils for use during the task,

e Plus, additional items as potential distractions to the client (3 cups, a milk jug, a

bowl, 2 plates, 3 teaspoons, a large spoon, 2 forks, a knife, and a can opener).
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The following items were available at the occupational therapy teaching facility for the pre-

and post-assessments:

o Electric kettle.
e Sugar.
e Tray; dishes and utensils; milk jug; cups; a bowl, 2 plates, 3 teaspoons, a large spoon,

2 forks, a knife.

The researcher either bought or brought the following items from home that were not

available at the occupational therapy teaching facility:

e Salt, pepper, oil.
e Can opener.

e Instant/decaffeinated coffee, black/herbal tea, artificial sweeteners, milk, honey.

5.5.3 Resources For the Remaining Outcome Measures

A stopwatch, a measuring tape, a pencil, copies of the tests, and chairs. The researcher used
a mobile phone to time the 10MWT (Collen, Wade and Bradshaw, 1990) instead of a

stopwatch.

5.5.4 Resources for Study Management

Plastic wallets provided by the research office at YSJU were distributed to participants to
keep the study documentation. Each participant used their plastic wallet to keep a copy of
the signed consent paper, the participant information sheet, the adverse events report
document, and the debriefing paper. All letters to participants’ GP were sent out using the
university mail. A research phone was provided by the research office to be used to contact

participants when needed (e.g., to send a text reminder before each session).

5.5.5 Communication and Gym Schedule

Gaining access to the fitness suite to run all the intervention sessions at the ideal required
times was not always possible. For example, one participant had a therapy dog to help with

her anxiety, but university policy stipulated the dog should be a certified therapy dog;
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however, it was not. An exception to this was granted by the university one month later, but
by this time, the participant was not responding to communication. Another issue was the
limited time the fitness suite was available for the sole use of the study. All sessions for the
three participants were conducted consistently three times a week on the same three days,
Monday and Wednesday, from 9 AM to 12 PM, and Friday was the same timing for P1 and
P2 (9 AM to 12 PM), but it was from 12 PM to 1 PM for P3 every Friday instead of 11 AM -12
PM as the gym was booked for a private session. All gym slots were available for the sole

use of the study except the one session from 12 PM to 1 PM on Fridays.

5.5.6 Study Management

All participants strongly agreed that the researcher was understanding and helpful and
provided clear and easy-to-hear instructions. Two participants said they would not prefer
another researcher during each session. The presented data in Tables 5.10 and 5.11 will
reflect the amount of effort and time needed by one researcher to collect data of each
participant. It is suggested to have more than one qualified physiotherapist available to

deliver the intervention. This point will be considered in the Discussion Chapter.

5.5.7 Cost, Time, and Effort

5.5.7.1 Cost for Assessment

The total cost for assessment resources was calculated using the sample size of three
participants for this feasibility study. The estimated cost for a required sample size of 28
participants was also estimated. Table 5.7 presents the pricing for each item needed for the
pre-and post-assessment measures. The total cost is shown in Table 5.7 for both sample
sizes (i.e., three and 28 participants). Iltems prices were estimated using online price guides
of one of the online shops. All prices are subject to change, but the total cost will provide an

estimation for the cost of assessment. All prices are in British pounds.
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Table 5.7 Assessment Costs Breakdown

Fixed Costs Price/unit Sample size n=3 Sample size n=28
Plastic wallets f6 £6 £20
Copying papers £5/person £15 £140
Research Phone £40 £40 £40
Utensils £15 £15 £15
Sugar £1.05 £1.05 £1.05
Salt £1.35 £1.35 £1.35
Pepper £1.55 £1.55 £1.55
Honey f4 f4 f4
Artificial sweetener £2 £2 £2

Trayx 1 £10 £10 £10
Stationary £5 £5 £5

Tea, herbal £10 £10 £10
Kettle x 1 £20 £20 £20

Qil £2.15 £2.15 £2.15
Dishes £10 £10 £10

Milk jug £6 f6 £6

Bowl x 1 £3/unit £3 £3

Plates x 2 £2/unit (£4) £4 f4

Knife x 1 £1.5 £1.5 £1.5
Teaspoons x 3 £1.3 (£3.90) £3.9 £3.9

A large spoon x 1 £1.3 £1.3 £1.3

Cups x 3 £3/unit (£9) £3 £3

Forks x 2 £1.3/unit (£2.60) £2.60 £2.60
Can openerx 1 £1.5 £1.5 £1.5

Mail posts £2.35/item £7.05/item £131.6
Running Costs Price/unit Sample size n=3 Sample size n=28
Mobile top-ups £10/month £30/month £30/month
Coffee £3.75/item £3.75/item £7.5/item
Milk £1.45 £1.45 £5.8
Total £183 £205.10 £483.8

5.5.7.2 Time for Assessment

Table 5.8 provides the required time to complete the recruitment process and pre- and
post-assessment per participant. Each participant required around 250 minutes (4.16 hours)
to complete the recruitment process and assessments. After the researcher received the
contact details for the eligible and interested participants from the local collaborator, the
first step was to call the participants and discuss their interests. The final step of the

recruitment process was the pre-consent interview, where the researcher answered all of
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the participant’s questions, finalised the paperwork and signed the consent form. The
assessment process included pre- and post-assessments and the post-intervention
acceptability survey which was conducted in an interview by the co-supervisor for the

participants’ convenience and to collect more qualitative data.

Table 5.8 Time for Assessment and Admin Work Per Participant

Preparation and Assessment / participant | Time!

Calling participants and follow-up calls 5-10 minutes

Face to face initial interview 45-60 minutes

Consent form signing / finalising paperwork | 45 minutes

Sending GP letter and follow-up 15 minutes
Pre-assessment 60 minutes

Post Assessment 60 minutes
Post-intervention survey (interview) 20-30 minutes

Total 250 minutes (4.16 hours)

IMinimum time was used to calculate the total preparation and admin time.
5.5.7.3 Cost for Intervention

The cost of the intervention was not calculated. For this PhD study, the researcher was the
only physiotherapist who was responsible for recruiting participants and delivering the
intervention. The university gym was used to deliver the intervention. There was no funding
for this PhD project, and no research assistants or physiotherapists were hired for this study.
Thus, no calculations were made for gym resources, research assistant salaries, qualified

physiotherapists, or training expenses.

5.5.7.4 Time for Intervention

The time of intervention per participant is represented in Table 5.9. The time of intervention
included the preparation time for each participant (i.e., collecting participants from the
reception), the intervention session, and the updating of the Excel sheet trackers of each

participant. The required amount of time per participant per session was 85 minutes.
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Table 5.9 Time for Intervention Per Participant

Intervention time / participant Time

Preparation 10 minutes
Intervention delivery (actual session) 60 minutes
Uploading collected data onto the Excel tracker | 15 minutes
Total 85 minutes

5.5.8 Collected Data for P1, P2, and P3

To adhere to the research design protocol, all participants followed the same process for
their exercises regarding the starting speed on the treadmill and resistance weights. The
starting weight for resistance training was 60% of their 1 Rep Max (see section 4.14). The
starting speed on the treadmill was determined based on the participant’s age, physical
abilities, baseline HR, and score on the Borg Scale of Perceived Exertion (Borg, 1982). The
walking speed on the treadmill was increased gradually during the 20 minutes, with two
minutes of warm-up and two minutes of cool-down. The gradual increase in the speed was
observed and controlled by the researcher and amended whenever the participant adapted
to the new speed and to meet the target HR. The maximum speed was increased twice
through the 12-week programme (i.e., every four weeks). Similarly, the resistance weight
was increased twice during the 36 sessions. However, P3 received one change in the

maximum speed and the resistance weight as they started one month late due to illness.

As can be seen in Tables 5.10 and 5.11, which represent the interventions and collected
data for P2, and in Appendix “L” for P1 and P3 data, all participants had the same process

and intervention.

5.5.8.1 Treadmill

Participants had their starting HR measured as they started walking on the treadmill and
then every five minutes until minute 18, when they started to cool down. The increase in
walking speed was done gradually until they reached the next speed. However, the targeted
HR was not reached for any participant as they needed more effort and time to adapt to
higher speed change. The gradual increase in the treadmill during the 12 weeks did not

elevate the HR to the targeted weight as it was mild to moderate walking exercises.

159



5.5.8.2 Perceived Exertion Scale

The researcher kept observing the general condition of participants, and the Borg (Borg,
1982) RPE scores were taken at 10 and 15 minutes. The researcher always observed
participants and amended the speed whenever needed to make sure that participants were

safe and able to finish the session.

5.5.8.3 Resistance training

Participants had to complete 8-12 repetitions for all resistance exercises. The researcher
focused on teaching participants to have a clear and correct method while performing the

repetitions to maximise the benefits of the exercises.

5.5.9 Participant 1

P1 was 52 years old; he had been diagnosed with a unilateral stroke, which had occurred
one year and seven months before the time of his participation in the study with affected
EF. P1 was able to walk ten meters overground without physical assistance and had

functional use of one arm. P1 was physically fit and active.

5.5.9.1 Improvement In Speed

e Starting speed: improved from week one from 1.5 km/hr to 3.9 km/hr in the last

week.
e Maximum speed: improved from week one from 5.2 km/hr to 5.9 km/hr in the final

week.

5.5.9.2 Improvement In Weights

e Biceps flexion: improved from week one from 7.5kg to 10 kg in the in the final week.
e Triceps extension: reduced from week one from 11 kg (adjusted to 8.75 kg in week 2)

and remained the 8.75 kg in the final week.

e (Quadriceps extension (on knee extension equipment): improved from week one

from 35 kg to 49 kg in the final week.
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e Hamstrings flexion (on knee flexion equipment): improved from week one from 75
kg to 95 kg in the final week.
e Repetitions were observed and counted every session from day one. Twelve

repetitions for most of the sessions.

5.5.9.3 The Scale of Perceived Exertion

RPE score at 10 minutes and 15 minutes reflected the exertion with increased speed. After a
few sessions, P1 showed consistency in the score reported without worsening. The average

fixed score was 10.

5.5.10 Participant 2

Participant 1 was 78 years old; he had been diagnosed with a unilateral stroke ten months
before the time of his participation in the study with affected EF. The participant was able to
walk ten meters over the ground without physical assistance and had functional use of one
arm. P2 had a stable cardiovascular and respiratory condition. The participant was
cooperative, active, and keen to participate. Participant 2 had other comorbidities, such as

knee osteoarthritis, which did not impact his ability to engage in the intervention.

Tables 5.10 and 5.11 show an example of the collected data during intervention sessions for
P2 and the process that was implemented for all participants. Each participant had the same

Excel sheet (i.e., data collection tracker), which the researcher updated after each session.

5.5.10.1 Improvement In Speed

e Starting speed: improved from week one from 1.5 km/hr to 2.5 km/hr in the final
week.
e Maximum speed: improved from week one from 2.2 km/hr to 4 km/hr in the final

week.
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5.5.10.2 Improvement In Weights

e Biceps flexion: improved from week one from 7.5kg (adjusted to 5 kg in week one) to
7 kg in the final week. The final weight was considered an improvement compared to
the adjusted 5 kg in week one, not the 7.5 kg weight. The weight was adjusted from
60% of 1Repmax of 7.5 Kg to 5 Kg as the participant could not maintain a proper
form or complete proper 12 repetitions.

e Triceps extension: improved from week one from 6.25 kg (adjusted to 3.75 kg in
week one) and remained at 6.25 kg in the final week. The final weight was
considered as an improvement compared to the adjusted weight in week one.

e Quadriceps extension (on knee extension equipment): improved from week one
from 14 kg to 21 kg in the final week.

e Hamstrings flexion (on knee flexion equipment): improved from week one from 35
kg to 45 kg until session 19 and then was lowered to 5 kg owing to low back pain.

e Repetitions were observed and counted every session from day one. Twelve

repetitions for most of the sessions.

5.5.10.3 The scale of Perceived Exertion

RPE score at 10 minutes and 15 minutes reflected the exertion with increased speed. After a
few sessions, P2 showed consistency in the score reported without worsening. The average

fixed score was 10.

5.5.11 Participant 3

Participant number three was 68 years old; he had been diagnosed with a unilateral stroke
six months before the time of his participation in the study with affected EF. Participant
number three MoCA’s (Nasreddine et al., 2005) baseline score was 29, which indicated no
cognitive impairment. He was included in the study based on the decision made by the
researcher and the supervisory team (Please see section 5.3.1). The participant was able to
walk ten meters over the ground without physical assistance and had functional use of one

arm. Participant 3 had a stable cardiovascular and respiratory condition. Participant 3 had
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other comorbidities and had received a kidney transplant. Despite his comorbidities, the

participant was active and motivated to engage.

5.5.11.1 Improvement In Speed

e Starting speed: improved from week one from 1.5 km/hr to 2.5 km/hr in the final

week.

e Maximum speed: improved from week one from 3.1 km/hr to 3.8 km/hr in the final

week.

5.5.11.2 Improvement In Weights

e Biceps flexion: improved from week one from 6 kg to 7 kg in the final week.
e Triceps extension: improved from week one from 3.75 kg to 6.25 kg in the final

week.

e Quadriceps extension (on knee extension equipment): improved from week one
from 21 kg to 28 kg in the final week.

e Hamstrings flexion (on knee flexion equipment): improved from week one from 25
kg to 35 kg in the final week.

e Repetitions were observed and counted every session from day one. Twelve

repetitions for most of the sessions.

5.5.11.3 The scale of Perceived Exertion

RPE score at 10 minutes and 15 minutes reflected the exertion with increased speed. After a
few sessions, P3 showed consistency in the score reported without worsening. The average

fixed score was 12.
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Table 5.10: Collected Raw Data for Treadmill Intervention Sessions for P2

Data collection Treadmill P2 10:00-11:00 am Mon, Wed, Fri
Affected side Age Target HR
Rt 78 148

Starting from 22/08 the speed of HR is not recorded. It's usually 1.3-1.8 and after 1 min it goes to the speed that is recorded and then speeds
increased to speed2 at 5 min.

Comments Before that, speed5 was for 1 min to take the HR at 18 and then cool down.
Starting from 5/9 speed was increased with same procedure of the first comment about starting HR
Starting from 03/10 speed was increased to 4.0 for longer period of time- 1.8 and not recorded
. x c b = 4]
g 2| £ g x| & |2 & |EF & |EF & |Efo| Efa £
] ] i I~ » I »n I »n T a S a ga E
& & T S S o
01/08/22 86 1.5 km/hr 113 | 1.5 3min | 1.2km/hr | 5 1.2km/hr | O 0 atémin | O at min 8.12 speed 1.2 the participant
km/hr after min was 13 became breathless. Rest was taken for 2
rest after min. Resume at 1.2 speed- in total 13
99 rest min
111
03/08/22 94 0.8 km/hr 98 1.0 105 1.6 km/hr | 114 1.9 km/hr | 114 2.2km/hr | 11 11
km/hr
05/08/22 73 1 km/hr 86 1.5 100 2.2 km/hr | 109 2.6 km/hr | 114 3 km/hr 10 10
km/hr
08/08/22 83 1 km/hr 103 | 1.6 121 2.3 km/hr | 127 | 2.7km/hr | 123 | 2.7 km/hr | 10 12 HR sensor was lost at min 18 and was
km/hr back at min 19:30
10/08/22 88 1.2 km/hr | 92 1.7 102 2.5km/hr | 99 2.7km/hr | 103 | 3 km/hr 11 11 participants feel heavier breathing after
km/hr 10 mins but still normal breathing (deep
breaths)
12/08/22 95 1.3km/hr | 105 | 1.8 106 2.6 km/hr | 115 | 2.8 km/hr | 118 | 3.1 km/hr | 11 11 participants feel heavier breathing after
km/hr 10 mins but still normal breathing (deep
breaths)
15/08/22 87 1.3 km/hr 103 | 1.8 113 2.6 km/hr | 114 2.8km/hr | 115 | 3.1 km/hr | 11 11 participants felt heavier breathing after
km/hr 10 mins but still normal breathing (deep
breaths), same speeds, but speeds was
the highest at the beginning of each
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period (e.g. 2.6 at 15 min) and not
gradually increased. So, the participant
spent more time at high speed for each
period
. P c b~ b= %)
= s | £ g | s| & || & |EF % |Zf & |&Po| EFa £
o k] i © » I Iz I » T » B - B - o
] [ T o (&) o
17/8/22 8 93 1.3 km/hr 110 | 1.8 114 2.6 km/hr | 118 2.8 km/hr | 122 3.1km/hr | 13 13
km/hr
19/8/22 9 No HR 1.3 km/hr No 1.8 104 2.6 km/hr | 112 2.8 km/hr | 116 3.1km/hr | 12 12
HR | km/hr
22/8/22 10 95 1.8 km/hr 111 | 2.6 115 2.8 km/hr | 118 3.1 km/hr | 118 3.1km/hr | 12 12
km/hr
24/8/22 11 98 1.8 km/hr 107 | 2.6 114 2.8 km/hr | 110 3.1 km/hr | 109 3.1km/hr | 12 12
km/hr
26/8/22 12 90 1.8 km/hr 100 | 2.6 103 2.8 km/hr | 104 3.1km/hr | 111 3.1km/hr | 10 10
km/hr
29/8/22 13 99 1.8 km/hr 100 | 2.6 103 2.8 km/hr | 107 3.1 km/hr | 111 3.1km/hr | 10 10
km/hr
31/8/22 14 96 1.8 km/hr 91 2.6 97 2.8 km/hr | 94 3.1 km/hr | 97 3.1km/hr | 10 10
km/hr
2/9/22 15 84 1.8 km/hr 87 2.6 91 2.8 km/hr | 97 3.1 km/hr | 95 3.1km/hr | 10 10
km/hr
5/9/22 16 85 2.5 km/hr 92 2.8 94 3.1 km/hr | 96 3.5km/hr | 96 3.5km/hr | 10 10
km/hr
7/9/22 17 81 2.5 km/hr 98 2.8 99 3.1 km/hr | 104 3.5 km/hr | 108 3.5km/hr | 12 12
km/hr
9/9/22 18 74 2.5 km/hr 89 2.8 89 3.1 km/hr | 93 3.5km/hr | 93 3.5km/hr | 12 10
km/hr
12/9/22 19 89 2.5 km/hr 92 2.8 92 3.1 km/hr | 96 3.5km/hr | 99 3.5km/hr | 10 10
km/hr
14/9/22 20 The researcher couldn't get to the
session because of transportation. The
participant couldn’t change the time.
16/9/22 21 102 2.5 km/hr 111 | 2.8 112 3.1km/hr | 114 3.5km/hr | 117 3.5km/hr | 10 10
km/hr
19/9/22 22 Queen's funeral
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21/9/22 23 91 2.5 km/hr 100 | 2.8 106 3.1 km/hr | 106 3.5km/hr | 108 3.5km/hr | 10 10
km/hr
23/9/22 24 86 2.5 km/hr 98 2.8 102 3.1 km/hr | 104 3.5 km/hr | 106 3.5km/hr | 10 10
km/hr
26/9/22 25 82 2.5 km/hr 96 2.8 98 3.1 km/hr | 102 3.5km/hr | 104 3.5km/hr | 10 10
km/hr
28/9/22 26 85 2.5 km/hr 89 2.8 95 3.1 km/hr | 98 3.5km/hr | 103 3.5km/hr | 10 10
km/hr
30/9/22 27 83 2.5 km/hr 102 | 2.8 99 3.1 km/hr | 101 3.5 km/hr | 102 3.5km/hr | 10 10
km/hr
3/10/22 28 96 2.5 km/hr 98 2.8 101 3.1 km/hr | 104 3.5km/hr | 111 3.5km/hr | 10 10
km/hr
5/10/22 29 The researcher couldn't get to the
session because of transportation.
7/10/22 30 Family's issues
10/10/22 31 92 2.5 km/hr 110 | 2.8 110 3.5km/hr | 114 4 km/hr 118 | 4km/hr 10 10
km/hr
12/1022 32 97 2.5 km/hr 104 | 2.8 110 3.5km/hr | 115 4 km/hr 118 | 4 km/hr 10 10
km/hr
14/10/22 33 The researcher couldn't get to the
session because of transportation.
17/10/22 34 88 2.5 km/hr 97 2.8 100 3.5km/hr | 103 4 km/hr 108 | 4 km/hr 10 10
km/hr
19/10/22 35 102 2.5 km/hr 108 | 2.8 105 3.5km/hr | 109 4 km/hr 114 | 4km/hr 10 10
km/hr
21/10/22 36 107 2.5 km/hr 108 | 2.8 111 3.5km/hr | 116 4 km/hr 118 | 4km/hr 10 10
km/hr
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Table 5.11: Collected Raw Data For Resistance Training Intervention Sessions For P2

Data collection Resistance P2 10:00-11:00 am Mon, Wed, Fri
Affected side Age Target HR
Rt 78 148
Comments
8/1/22 UL flexion 1Rep max is 10kg - 60% of 1Repmax= 7.5kg Starting weight 1/8/22 = 7.5 kg 8/8/22 adjusted to 5 kg of 1 Rep max 10kg
8/1/22 UL extension 1Rep max is 8.75kg - 60% of 1Repmax= 6.25kg Starting weight 1/8/22 =11 kg 8/9/22 adjusted to 3.75kg of 1 Rep max 8.75kg
8/1/22 LL quadriceps 1Rep max 21kg - 60% of 1Repmax= 14 kg Starting weight 1/8/22 = 35 kg
8/5/22 LL hamstrings 1Rep max 65kg - 60% of 1Repmax= 35 kg Starting weight 5/8/22 = 75 kg
@ (%]
g 2 |sfz| £ | E|.8|e2z| 8| % % 8 | % .8 LEl LR LB £
8 2 | 3EY| = | 8| Sg |38y & |73 S3 %Yy S5 |TE s S E
3 n = I o @ 3 ] g = ] ] 8 ] ] S
01/08/22 1 7.5kg Biceps 8 8 6.25kg Triceps 8 8 14kg 12 12 0 0 0
03/08/22 2 7.5kg Biceps 12 12 6.25kg | Triceps | 12 12 14kg 12 12 0 0 0
05/08/22 3 7.5kg Biceps 12 12 6.25kg Triceps 8 8 14kg 12 12 35kg 12 12
08/08/22 4 5kg Biceps 12 12 3.75kg | Triceps | 12 12 14kg 12 12 35kg 12 12
10/08/22 5 5kg Biceps 12 12 3.75kg | Triceps | 12 12 14kg 12 12 35kg 12 12
12/08/22 6 5kg Biceps 12 12 3.75kg | Triceps | 12 12 14kg 12 12 35kg 12 12
15/08/22 7 5kg Biceps 12 12 3.75kg | Triceps | 12 12 14kg 12 12 35kg 12 12
17/8/22 8 Skg Biceps 12 12 3.75kg Triceps 12 12 14kg 12 12 35kg 12 12
19/8/22 9 5kg Biceps 12 12 3.75kg | Triceps | 12 12 14kg 12 12 35kg 12 12
22/8/22 10 5kg Biceps 12 12 3.75kg | Triceps | 12 12 14kg 12 12 35kg 12 12
24/8/22 11 5kg Biceps 12 12 3.75kg | Triceps | 12 12 14kg 12 12 35kg 12 12
26/8/22 12 5kg Biceps 12 12 3.75kg | Triceps | 12 12 14kg 12 12 35kg 12 12

167




. " n c o by} ) ) < b2l
[ 7] (7] ~ ) 7
2 xwe | 0§ S| & |cpe| B &1 | 3 g 8| £ g g £
2 c 2 EH X < = x S o c 2 3 ® o - & = o = S
© o = P X o ) s [V - g > - S > c o g > = £
S 2 R ] = a a 2 g 9 -3 @ g c @ NI ] b £
»n o5 H - - - & 3 ) " — " > © b 5
g =} ] c = B 2 - B ] < 4 T S
v = ~ = - S - = - S
29/8/22 13 5kg Biceps 12 12 3.75kg | Triceps | 12 12 14kg | 12 12 35kg | 12 12
31/8/22 14 Skg Biceps 12 12 3.75kg Triceps 12 12 14kg 12 12 35kg 12 12
2/9/22 15 Skg Biceps 12 12 3.75kg Triceps 12 12 14kg 12 12 35kg 12 12
5/9/22 16 6kg Biceps 12 12 6.25kg | Triceps | 12 12 21kg | 12 12 45kg | 12 12
7/9/22 17 6kg Biceps 12 12 6.25kg Triceps 12 12 21kg 12 12 45kg 12 12
9/9/22 18 6kg Biceps 12 12 6.25kg Triceps 12 12 21kg 12 12 45kg 12 12
12/9/22 19 6kg Biceps 12 12 6.25kg Triceps | 12 12 21kg 12 12 45kg 12 12
14/9/22 20 The researcher couldn't get to
the session because of
transportation. The participant
couldn’t change the time.
16/9/22 21 6kg Biceps 12 12 6.25kg Triceps 12 12 0 0 0 0 0 0 No hams or quads due to back
pain
19/9/22 22 Queen's funeral
21/9/22 23 6kg Biceps 12 12 6.25kg Triceps 12 12 21kg 12 12 0 0 0 No hams due to back pain
23/9/22 24 6kg Biceps 12 12 6.25kg | Triceps | 12 12 21kg | 12 12 15kg | 12 12 did 15kg hams due to back pain
26/9/22 25 6kg Biceps 12 12 6.25kg Triceps 12 12 21kg 12 12 Skg 12 12 did 5kg hams due to back pain
28/9/22 26 6kg Biceps 12 12 6.25kg Triceps 12 12 21kg 12 12 Skg 12 12 did 5kg hams due to back pain
30/9/22 27 6kg Biceps 12 12 6.25kg Triceps 12 12 21kg 12 12 Skg 12 12 did 5kg hams due to back pain
3/10/22 28 7kg Biceps 12 12 6.25kg Triceps 12 12 21kg 12 12 Skg 12 12 did 5kg hams due to back pain
5/10/22 29 The researcher couldn't get to
the session because of
transportation.
7/10/22 30 Family's issues
10/10/22 31 7kg Biceps 12 12 6.25kg Triceps 12 12 21kg 12 12 Skg 12 12 did 5kg hams due to back pain
12/1022 32 7kg Biceps 12 12 6.25kg Triceps 12 12 21kg 12 12 0 0 0 Participant refused to do the

ham
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14/10/22 33 The researcher couldn't get to
the session because of
transportation.

17/10/22 34 7kg Biceps 12 12 6.25kg Triceps 12 12 21kg 12 12 Participant refused to do the
ham

19/10/22 35 7kg Biceps 12 12 6.25kg Triceps 12 12 21kg 12 12 Participant refused to do the
ham

21/10/22 36 7kg Biceps 12 12 6.25kg Triceps 12 12 21kg 12 12 Participant refused to do the

ham
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5.6 Objective 5: Preliminary Evaluation of Participant’s Responses to

Intervention

No statistical analysis was conducted due to the small sample size. The changes in the
outcome variables were not in the expected direction. The potential reasons for this will
be considered in the Discussion Chapter. However, the intervention programme and
research protocol from the participants’ perspectives showed some indication of being
successful with the intended population. The answers from the survey regarding the

improvement in participants’ attention, memory and QoL were as follows:

e One participant said that their attention and memory had “improved a lot” after
the intervention, and two participants said that their attention and memory “was
the same as it was” before the treatment.

e Two participants said that their QoL had “improved a lot” after the treatment,

and one said that their QoL “was the same as it was” before the treatment.

In the next section, qualitative data derived from the post-intervention acceptability
survey and the interview are presented, along with feedback on physical improvement

noted by participants.

5.6.1 AQualitative Feedback

5.6.1.1 Fidelity

All elements of the study protocol were covered for all participants in terms of safety, data
collection procedures, the timing for interventions and recovery. Continuous verbal consent
was obtained at the beginning of each session, considering the inclusion criteria related to
EF deficits. All participants were interviewed by the co-supervisor for post-intervention
feedback and acceptability of the intervention survey. Participants reported the following

answers to the survey questions:
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e All participants found the treatment programme “very helpful”.

e Two participants “strongly agreed” and one “agreed” that the 12-week length of the
programme was a reasonable amount.

e Two participants “agreed” and one “strongly agreed” that three sessions per week
were a reasonable number of sessions to attend.

e All participants responded with “just the right length of time” regarding the 60
minutes session length to do the different types of treatment (treadmill and
exercises), this comprised 20 minutes for each type of treatment, five minutes to
warm up and to cool down, and 3-5 minutes between each exercise to rest.

e No complaints were made regarding the data collection procedures during the
sessions. However, there was some feedback regarding how feasible it was to travel

to the study’s location and commit for 12 weeks, which is presented in the themes.

The qualitative analysis procedure of the acceptability of the intervention survey was
explained in section 4.19.2. The answers to the open-ended questions were analysed using
the six-step framework for qualitative data analysis (Braun and Clarke, 2006). It was
originally planned to distribute the survey (Please see Appendix G) using Qualtrics software
to send to participants' emails or send a hard copy if participants did not have email
addresses or offer an interview if participants preferred or might have difficulty completing
a survey (e.g., owing to hemiplegia). Given the small sample size, there was sufficient
resource to offer an interview to all three participants. Hence, it was decided that the
supervisory team would conduct the survey via interviews might help to gain more in-depth
responses to understand the participants’ perspectives about the intervention programme
and the research study. There are some elements that could have caused acquiescence bias
at the interviews that would apply to the survey such as researcher influence, agreeability,
lack of motivation to engage in the survey, and leading questions. The agreeability bias,
where participants might agree with questions or statements positively out of being polite
and not to disappoint the researcher, has been reduced having interviews being delivered
by the co-supervisor and not the researcher. Therefore, minimising any potential influence

of the researcher on participants. This is explained in section 4.13.1 in Chapter Four.
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The positive answers and findings from the acceptability of the interview survey did not
reflect any lack of motivation in answering questions by participants. In addition, survey
qguestions were not leading and were delivered by an experienced and skilled researcher
who maintained a neutral tone during the interview (see section 4.13.2). Hence,
acquiescence bias has been acknowledged and reduced. The findings of the acceptability of
intervention survey were mostly positive and such findings could be explained by several
reasons. The aim of the survey to assess, for example, the feasibility of intervention,
participants’ acceptability of the intervention, safety procedures and willingness to be
randomised in a clinical trial. Therefore, the positive findings would reflect that intervention
programme was feasible and participants accepted the procedure and felt they were safe,

willing to be randomised in future clinical trials and the researcher was helpful.

Mainly, the qualitative data was derived from the four main questions at the end of the
survey in addition to any answers provided to the open-ended questions (e.g., please
explain) at the end of the closed-ended questions. The interview schedule was based on the
four open-ended survey questions which were used at the interview. The interview
provided an opportunity to probe where appropriate, for example, by asking ‘is there

anything else you would like to say?’. The main four open-ended questions were:

Please explain, what, if any, were the most successful aspects of the programme.
o What did you like the most about the programme?
e Please explain, what, if any, were the least successful aspects of the programme.
o What did you like the least about the programme?
e What, if anything could be done to improve the programme?
e Do you have any other comments or feedback you would like to share about the

treatment or the study?

Four main themes were identified from the data: Transportation Challenges; Physical
Impact; Commitment; and Reassurance. Some additional findings that did not fall under a

specific theme are also presented.
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5.6.1.2 Theme 1: Transportation Challenges

Participants’ feedback on travelling to the study location varied. Two participants had their
partners drive them three times a week to the study location (one of them used the bus
occasionally) and one participant used the bus regularly. Bus timetables did not always

correspond conveniently with the timing of intervention sessions:

“Working out the timings, because | started off on a nine o'clock bus, but it got me
here far too early. So, | was hanging around in that cold Lobby. And | was just waiting
for [researcher's name] to arrive. | mean, he always got spot on time. But it was the

Transport. So, getting here and then getting that right” (P 2).

“When I've not been well or something and she hasn't brought me, it's been a bit of a
hassle to make nine o'clock just because there's buses a quarter past and quarter to.

And | can't make a quarter to” (P 1).

Two participants thought it was a significant commitment for their partners to drive them

three days per week:
“Well, as | said, it's quite a commitment I've had, my wife has driven me here from
[name of place]” (P 3).

“Well, my partner brings me, it's very accessible. We park in the disabled parking” (P

1).

“If l wasn't working, 1'd definitely come in later. It was hard work coming in for nine.
Cause after you is up at seven and then you got to kind of be leave home at eight and

then just sit in the car for 40 minutes” (P 1).

5.6.1.3 Theme 2: Physical Impact

Participants felt that the intervention programme was right for them in terms of

encouraging them to do exercises and get them more active after their stroke:

“I would recommend it purely from a physical point of view” (P 1).
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“I hope that it's regarding fitness, yes. If nothing else” (P 2).

“And | think at my age it's important to exercise. So, if nothing else it kicks started

me” (P 3).

“I think right about now I'm kind of wishing it would stick to another level or

something. So yeah, it's been perfectly matched for my ability” (P 1).

5.6.1.4 Theme 3: Commitment

The commitment was a big issue for all participants whether it was related to the length of

the 12-

family:

week programme or being able to fit the three sessions into their schedule with

“I don't think | would join a gym. | never was a fan of a gym. Because there were a
few times | was just like, oh, forget it and the fact that [researcher's name] was

there, and I had to be here and that got me here” (P 1).

“I missed the first four weeks because | was unwell, and we'd lots of commitments

with grown children which had been pre-planned” (P 3).
“But it is quite a big commitment. But once | was into it, I've really enjoyed it” (P 3).

“I found it very disruptive to family. | think ahead and got the entries in the diary.
That’s difficult. | mean the only real problem I've had with that is fitting our stuff” (P
2).

5.6.1.5 Theme 4: Reassurance

All participants reported they felt safe during the sessions and their needs were understood

by the

researcher. Participants found the researcher sympathetic and helpful, and the study

procedures well planned:

“A feeling that he was sympathetic, but he just thought | was being [inaudible word].
I mean we chatted all the time. He was constantly checking me, particularly with the

position. He wanted the arms bent from the elbow” (P 2).
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“[researcher's name] was always with me. He would smile when he increased the

weight” (P 3).

“I think going out of the box, a very trusting person and it takes you to screw up quite
a few times for me to not trust. So initially I just trusted [researcher's name] because
he was there to take me and I'd like to think that we only had this relationship, but
I'm sure he's like that with his other subjects. He's just easy to talk to. I felt safe.

Hundred percent” (P 1).

5.6.2 Additional Findings

5.6.2.1 Most Successful Aspects

When they were asked about the most successful aspects of the programme and what they

liked the most about the programme, the answers were:

“I think just getting the exercise right. Good. Because | mean really at home, | don't

like the commercial gyms at all” (P 2).

“Well, just the fact that the program was there and would take part in it” (P 3).

“It's the overall thing was it wasn't one particular thing. I’'ve enjoyed it, really” (P 3).

“Doing physical exercise. Cause I'm not a physical exercise person. | surf. | used to

surf. | Haven't surfed for a year and a bit now, but I'll get into it” (P 2).

5.6.2.2 Least Successful Aspects

When they were asked about the least successful aspects of the programme and what they

liked the least about the programme, the answers were:

“Having to come in. As | say, | had a two-week period where | was just like, oh, this
again. But then he increased the weights and things. | was like, oh, now I'm working

again. So that was fun” P1.
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“... so that was hard work, but then once | was here, 1'd really forgotten about it. So

yeah. That's a good thing” (P 1).
“12 weeks is a long time” (P 1).

“First of all was the timing. Because | was unwell, and we'd lots of commitments” (P

3).

“My wife put me right on that we can't do it then. And she insists on driving because

she's worried how I'd be driving right after the exercise” (P 3).

“It's just been getting here, really” (P 2).

5.6.2.3 Suggested Improvements

When participants were asked what could be done to improve the programme, their
answers varied between the commencement of the intervention and the sessions beingin a

group format:

“I suppose the time of it. If this was closer to when | had my stroke, then later on. So,
if it was closer to then | wouldn't have achieved as much and to be different or

whatever, but | do think that | would've recovered quicker” (P 1).

“I'd say three months to six months after the stroke. Would've been key time because
I was still learning. So maybe adding physical to learning, etcetera. would be good”

(P1)

“It might make it slightly more social, shall | say. | mean, it’s just [researcher's name]

and me is quite isolating” (P 2).

“Well, the only one thing is my wife suggested you speak to the partners as to sort

things and to listen to what they think” (P 3).

5.6.2.4 General Observations from Participants

The following observations focus on participants’ thoughts after the 12-week programme.
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“I would recommend it because of the effect it's had on me, and | can imagine how
people who have had stroke and perhaps been worse than me need that sort of
intervention to get them motivated. Because we have a friend, he's had a stroke and
now he just sits and watch television all day. Hardly goes out, hardly walks. Pulling
off food. His wife came in with us this morning and asked what | was doing, and she
just said, oh, [name of husband] couldn't do that. Which is sad because it is. He's sort
of trapped in that. In fact, he’s a funny guy, he’s retired and that was the day he
retired. He sits in his chair and wants his [inaudible word] and really, really doesn't

what to do anything” (P 3).

“For a start. I'm not sleeping when I'm not coming here so that's good” (P 1).

“I mean, whether it's feasible or not, | know that they're concentrating on my left-

hand side. I like normal body workouts really” (P 2).

When asked about whether they perceived any improvements in their attention, memory,

and / or QoL:

“I don't know. I still get vague periods. But then as a youngster | had the same sort of
thing. It gets to the top of stairs; you think where am 1? (P 2).
“I think I felt more positive, QoL has improved a lot” (P 3).

“Well, my job is computer programming. So, it's being able to pay attention long
enough. And | sit in a computer room all by myself and at first, | would nap. | would
consciously nap and funny nap. Only do that on today. So, after a session I'd go back,
I'd work, I'd have a nap at lunchtime and then I'd get back to work and I've noticed
that | can go longer and longer at work. Now whether | would've done that

automatically or not, | don't know” (P 1).

“General feeling has improved a lot” (P 1).
“I'm looking at possibly joining one; the other stroke groups you have” (P 3).

“I'll just resort to my usual kind of like I'll go for a walk” (P 1).
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5.7 Chapter Summary

The feasibility study aimed to examine the effectiveness of cardiorespiratory exercises and
resistance training in improving the attention, working memory, and QoL of people with
chronic stroke. The objective of this study was to evaluate the feasibility of conducting a
trial according to the five main variables (i.e., recruitment, data collection procedures,
resources, acceptability of the intervention, and participants’ responses to intervention
(Please see section 4.4). The results of the feasibility study indicated how feasible it would
be to replicate this study in the future and what might need to be adjusted in terms of these

five main variables.

5.7.1 Recruitment Capability and Resulting Sample Characteristics

This study was conducted and completed during the pandemic; therefore, the following
summary of findings reflects the pandemic’s impact on the study and the five main
variables. The recruitment rate was low due to several limitations, such as the barriers for
participants to attend sessions due to transportation challenges and the length of the
recruitment period, which lasted three and a half months and could not be extended for this

PhD study. Family obligations were another reason that affected the recruitment rate.

5.7.2 Data Collection Procedures, Outcome Measures Sensitivity, and Power Analysis

All participants met the inclusion and exclusion criteria apart from P3 whose MoCA’s score
did not reflect any cognitive impairment. However, P3’s participation in the study was

decided by the researcher and the supervisory team due low recruitment rate.

Based on the limited evidence from this feasibility study, it is not possible to draw a
conclusion regarding the sensitivity of the outcome measures or recommend an RCT for

future clinical trials.

The required sample size to detect any significant changes in the outcome measures was
determined to be n=28. The sample size was calculated using a free software to calculate

power analysis.
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5.7.3 Acceptability and Suitability of Intervention and Study Procedures

Although the study was conducted during the pandemic, all participants felt that the study
procedures and process were well managed, and the intervention was delivered safely. All
participants were happy with the intervention programme, the duration of each session, the

instructions, the procedures, and the number of sessions per week.

One of the main reasons people declined to participate in this research was the duration of
the programme and the frequency of the sessions. Hence, reducing the frequency of
sessions and extending the duration of the study would be something to consider. This will
be discussed in detail in the discussion chapter. However, for this study, the adherence rate
and attendance were good considering external uncontrolled factors such as transportation
difficulties for both the researcher and participants and some family commitments for the

participants.

5.7.4 Resources and Ability to Manage and Implement the Study and Intervention

5.7.4.1 Location and settings

Having one location to deliver the intervention did not seem successful. The location to
deliver the intervention was appropriate as the university location was in the city centre and
all recruited participants had good access to the site. However, some potential participants
who were living outside of the city refused to participate as they could not attend the site

and would have preferred another site they could attend closer to home.

The gym at the university may not be considered for future research due to the limited time
slots when the participants could attend intervention sessions. For a sample of 28
participants, it requires 1008 supervised sessions, given that each participant would need to
finish 36 sessions for 12 weeks. The gym environment was not ideal for conducting the
research intervention sessions when it was being used by other gym users, owing to privacy,

noise and having to sometimes wait to access the required equipment.
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5.7.4.2 Resources

The resources in the gym, such as the treadmill and weights, were suitable and available.
Other places, such as the occupational therapy teaching facility and the resources to

conduct the outcome measure assessment, were suitable and partially available.

The results of this feasibility study indicated that future similar studies should be conducted
by more than one researcher or qualified physiotherapist or physiotherapy assistant, owing
to the time required. Researchers should distribute the workload to keep accurate track of

the participant’s progress and collect data.

5.7.5 Participant’s Responses to Intervention

The results of the qualitative data derived from the survey questions and interviews were
mainly positive. The themes derived from the analysis reflected some of the issues the
participants experienced. However, the overall acceptability of the intervention was a
success. Adjusting some aspects of the study in future research, such as having more than
one location to deliver the intervention, may help to address the transportation challenges.
There could be a revision on the number of sessions per week or the length of the

programme to address the commitment issues.

This chapter has presented the feasibility study findings and evaluated the five main
objectives that are needed to conduct such a study. It has provided answers to the study
objectives from the research questions. The chapter has presented the quantitative and
gualitative data derived from the post-intervention acceptability survey and provided a clear
understanding of participants’ acceptability of the intervention. It has also presented the
cost analysis for the recruitment and assessment processes. The time required per
participant per session for assessment and intervention was also calculated and presented

in this chapter.

The next chapter discusses the feasibility study's findings and presents a synthesis and
evaluation of each finding. It also provides an interpretation of the results and an in-depth

analysis and comparison to previous literature where relevant.
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Chapter 6: Discussion of Feasibility Study

6.1 Introduction

Executive functions, such as working memory and attention, which can negatively affect
rehabilitation when impaired (Zinn et al., 2007), were not considered the primary outcomes
in most reviewed literature. The interventions that were used in this feasibility study were
cardiorespiratory exercises (i.e., walking on a treadmill) and resistance training (i.e.,
dumbbells). The literature review findings established the benefits of cardiorespiratory
exercises and resistance training in improving cognition in healthy older adults (Colcombe
and Kramer, 2003; Groot et al., 2016; Oberlin et al., 2017; Hayes, Donnellan and Stokes,
2016). However, there was limited evidence as to whether that improvement would be
evident in people who have had a stroke. Improving working memory and attention has a
significant impact on stroke rehabilitation (Zinn et al., 2007). Therefore, more research is
necessary to determine if an intervention comprised of cardiorespiratory exercises (i.e.,
walking on a treadmill) and resistance training (i.e., dumbbells) could improve EF and QoL

for people with stroke.

This feasibility study was needed to try to fill the knowledge gap identified in previous
literature with the primary aim of determining the feasibility of conducting a large-scale
clinical trial to investigate the effectiveness of cardiorespiratory exercises and resistance
training on working memory, attention, and quality of life of people with chronic stroke.
Conducting this feasibility study was the third stage of the MRC’s Framework for Evaluating
Complex Interventions to Improve Health (Campbell, 2000). The first stage was a literature
review (presented in Chapter 2) that identified the knowledge gap in the literature. The
second stage was a survey study (outlined in Chapter 3) to explore physiotherapy practice
and the use of interventions and EF measures with stroke patients. The survey study
findings confirmed the literature review conclusions and informed the research questions
and the feasibility study research design, which was the third stage of the MRC’s Framework
(Campbell, 2000).
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The feasibility study objectives and their research questions were detailed in Chapter Four

(Please see section 4.4) and were developed after reviewing the literature and analysing the

survey results. Stated below are the two main research questions:

1. Do cardiorespiratory exercises and resistance training improve the performance of
attention and working memory post-stroke?

2. Do cardiorespiratory exercises and resistance training improve Quality of Life (Qol)

post-stroke?

The following were the main three hypotheses:
e Attention: to examine if there was a statistically significant change to participants’ Kettle
Test (Hartman-Maeir, Harel and Katz, 2009) scores pre- and post-intervention programme.
o Hypothesis: that cardiorespiratory exercises (walking on a treadmill) and resistance
training (lifting light weights) delivered over 36 sessions (3 sessions per week) over
12 weeks would result in statistically significant (p<0.05) improved scores on the

Kettle Test (Hartman-Maeir, Harel and Katz, 2009) from the baseline assessment to
the end of the intervention programme.

e Working memory: to examine if there was a statistically significant change to participants’

Trail Making Test (A, B) (TMT) (Army Individual Test Battery, 1944) scores pre and post-
intervention programme.
o Hypothesis: that cardiorespiratory exercises (walking on a treadmill) and resistance
training (lifting light weights) delivered over 36 sessions (3 sessions per week) over
12 weeks would result in statistically significant (p<0.05) improved scores on the
Trail Making Test (A, B) (TMT) (Army Individual Test Battery, 1944) from the
baseline assessment to the end of the intervention programme.
e Quality of life: to examine if there was a statistically significant change to participants’
Stroke Specific Quality of Life Scale (Williams et al., 1999) scores pre- and post-intervention
programme.
o Hypothesis: that cardiorespiratory exercises (walking on a treadmill) and resistance

training (lifting light weights) delivered over 36 sessions (3 sessions per week) over

12 weeks would result in statistically significant (p<0.05) improved scores on Stroke
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Specific Quality of Life Scale (Williams et al. 1999) from the baseline assessment to

the end of the intervention programme.

In this chapter, interpretation and discussion of the feasibility study results will be
presented. As this is a feasibility study, the discussion will address and review the elements
needed to conduct an RCT and answer the research questions and the feasibility study
objectives in the context of the literature review. Following the same structure in the results
chapter, the discussion will be presented around each individual objective. Finally, a

summary of the discussion chapter will be presented.
6.2 Summary of The Main Findings

This section will present a summary and analysis of the main findings.

The feasibility study was conducted with three participants who were invited to potentially
attend three intervention sessions per week over 12 weeks. Nonetheless, not all
participants attended all sessions. All elements of conducting a feasibility study, such as the
evaluation of the recruitment process, data collection procedures, intervention acceptability

and resources, were examined to address the research questions.

The first question was to assess whether cardiorespiratory exercises and resistance training
improved the performance of attention and working memory post-stroke. The sample size
was too small to undertake the planned statistical analyses. A review of participants’
baseline and post-intervention scores indicated no clear improvement in participants’

attention and working memory scores when measured pre-and post-intervention.

The second question assessed whether cardiorespiratory exercises and resistance training
improved QoL in people with chronic stroke. The sample size was too small to undertake the
planned statistical analyses, a review of participants’ baseline and post-intervention scores
indicated no clear changes in the QoL outcome measures, and the participants did not
report any significant impact on QoL. However, the three participants indicated some

improvement in their daily habits and some physical improvement.
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The results suggested that delivering cardiorespiratory exercises and resistance training to
people with chronic stroke was feasible. Retention and adherence rates were high, and data
collection procedures and the acceptability of the intervention indicated some promising
results regarding the intervention's feasibility. In other words, future studies could adopt
the intervention programme and the data collection procedures as both were feasible and
accepted by participants. However, the results of the clinical outcome measures for
attention and working memory performance showed no significant improvement. The
explanation of the insignificant results may be owing to different reasons affecting elements
of the feasibility study, for example, the adherence rate, the EF level of impairment at the
baseline, and the sample size of three participants. These potential reasons will be discussed

in section 6.4.2.

Previous studies (Kluding, Tseng and Billinger, 2011; Marzolini et al., 2012; Studenski et al.,
2005; Mead et al., 2007; Liu-Ambrose et al., 2010; El-Tamawy et al., 2014; Moore et al.,
2015; Chen 2006, cited by Oberlin et al., 2017) used cardiorespiratory exercises and
resistance training with people with chronic stroke to measure the improvement in
cognition and EF and found significant preliminary results. However, the previously
mentioned studies had several limitations, such as a small sample size of nine participants
(Kluding, Tseng and Billinger, 2011), using insensitive outcome measures to detect changes
in EF (Marzolini et al., 2012) and not focusing on attention or working memory (Studenski et
al., 2005; Mead et al., 2007; Liu-Ambrose et al., 2010; El-Tamawy et al., 2014; Moore et al.,
2015; Chen, 2006, cited by Oberlin et al., 2017). The literature review identified only one
study that considered working memory and attention as their primary outcomes with a
small sample of nine participants (Kluding, Tseng and Billinger, 2011). In the design of the
current feasibility study, it was anticipated that overcoming limitations, such as a small
sample size, would be possible. However, due to the COVID-19 pandemic, participant
recruitment was delayed and compromised; therefore, it was impossible to achieve the
desired sample size of 15-30 people. Some of the feasibility study elements, such as the data
collection procedures, retention, and the acceptability of the intervention, showed some
promising results, considering that the study was completed during a challenging time

because of the COVID-19 pandemic.
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Although the feasibility study's findings did not meet the expectations of finding any
significant improvement in attention and working memory performance, the data
contributes to a clearer understanding of what the researchers need to consider in the
feasibility elements if replicating the feasibility study. The results analysis of this feasibility
study did not support conducting an RCT due to insufficient evidence justifying the expenses

and resources required.
6.3 Objective 1: Recruitment Capability

6.3.1 Feasibility and Barriers to the Recruitment Process

The results regarding the recruitment process suggest that participants were willing to be
recruited for this type of study. The retention rate was 100%, and no dropouts were
recorded. All three participants completed their pre- and post-intervention assessments.
However, seven out of ten participants who showed interest declined to participate in the
research, primarily due to difficulties attending the intervention sessions rather than a lack
of desire to be involved. Three people declined as they had transportation problems and
could not commit to three days per week for 12 weeks. When first contacted, they sincerely
apologised as they wanted to be part of the research and receive free intervention from a

physiotherapist, but they could not join the research due to transportation challenges.

This finding is reassuring since the reason for the refusal was not the aim of the study or the
intervention programme; it was either because of transportation challenges or time capacity
to commit to a 12-week programme. Many participants did not drive because their stroke
had led to a suspended driving licence. Some participants did not live in the city, or public
transport to the university was not easily available to them. Therefore, they would have
depended on family members for transportation three times a week for 12 weeks, which
was considered too big a commitment. There was concern by some participants that the
combination of travel to and from the university and the exercise programme might result

in an unacceptable level of fatigue.

The other reason was the significant time commitment required for a 12-week programme.

Many participants considered the programme duration of 12 weeks and three sessions per
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week a big commitment, which may have affected the recruitment rate. The intervention
duration was reasoned as it was the average time in previous literature (Kluding, Tseng and
Billinger, 2011; Salisbury et al., 2013; EI-Tamawy et al., 2014; Oberlin et al., 2017; Preston et
al., 2017), which was then confirmed by the survey findings (Chapter Three). Similar results
from Kluding, Tseng and Billinger (2011) indicated the difficulty of recruiting participants for
their study. One of the reported limitations in Kluding, Tseng and Billinger’s (2011) study
was that recruiting and retaining participants for their study may have been challenging due
to its 12-week duration and the requirement for participants to attend the study location for
the intervention. Their findings concur with this feasibility study's results regarding the
intervention programme's duration and potential participants considering it a big
commitment, in addition to the transportation difficulties, which was considered a

significant issue affecting the recruitment rate for this feasibility study.

It is important to note that the requirement of the time required to reach the study location
and bearing the cost of public transportation could raise genuine concerns among
participants. It could be a major reason to hinder people from participating if they had to
pay more money in addition to fuel and or bus fares. It is essential to consider these factors
when planning and organising the study to ensure the comfort and convenience of all
participants. Parking could be another concern for participants who drive. Only those with a
university parking permit and blue badge can park in designated bays on campus.
Participant number one, with a blue badge, parked easily, while participant number three
had to pay to park in another car park. The availability and cost of parking could be an issue.
It is essential to consider the cost of travelling, parking fees (for those who do not have a
blue badge) and transportation when developing a budget for future feasibility studies. One
way to increase the recruitment rate would be to provide funding for transportation for
participants who require it. If the feasibility study were replicated, it is recommended that a
budget be required to pay for taxis to enable participants to travel easily to and from the

intervention site and to pay parking fees.

In addition to the transportation difficulties and the concerns relating to the 12-week
commitment, the results of this feasibility study suggest that recruiting participants from

one clinical setting may not provide the desired number of participants. Transportation
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could be easier if the intervention were to be delivered at multiple locations. Recruitment
from multiple clinical settings may also be required in an RCT to achieve a suitable sample in
a reasonable time. However, having multiple locations for intervention may not be
necessary compared to recruiting participants from multiple clinical settings. In fact, having
more than one location to recruit participants might be more important to achieve the
required sample size for future studies. Jones et al. (2016) conducted a feasibility study to
examine the potential for a controlled trial that assessed the effectiveness of a self-
management programme integrated into stroke rehabilitation. Over a period of 14 months,
they recruited 78 participants from four different locations while the intervention was
delivered in one place. Jones et al.'s (2016) study further supports an argument for
recruiting from more than one location. Conversely, two feasibility studies (Nielsen et al.,
2017; Miller et al., 2023) recruited participants from one clinical setting and delivered
interventions at one location. Miller et al. (2023) conducted a feasibility study of a clinical
trial to evaluate an advanced practice physiotherapy model of care in chronic pain
management. They invited consecutive adult patients with chronic musculoskeletal pain
referred to the Chronic Pain Clinic until they recruited 40 participants without mentioning
the length of the recruitment period, which may indicate the open recruitment period for
that study. Nielsen et al. (2017) completed a randomised feasibility study of physiotherapy
for patients with functional motor symptoms and recruited 60 participants referred to their
centre over nine months. Both studies (Nielsen et al., 2017; Miller et al., 2023) had long
recruitment periods, which may have helped reach the desired sample size, although their
recruitment was from one clinical setting. This feasibility study's low recruitment rate was
partly due to the low recruitment capacity and limited resources in the partner NHS hospital
during the COVID-19 pandemic. All available patients’ records were screened during the
three-and-a-half months of the recruitment period. A more extended recruitment time
could have increased the number of eligible participants. However, it was not an option for
this PhD study as the COVID-19 pandemic had significantly delayed the commencement of
recruitment. For instance, stroke patients who were involved in active therapy were
excluded from this study, which may have reduced the recruitment rate. Hence, participants
who were due to finish their active therapy may not have had the chance to participate in

this study due to the short recruitment period. A longer recruitment period in future studies
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may extend the recruitment timeline, providing more people who have completed their
therapy. By doing so, more people may have the chance to participate in the research which
may increase the recruitment rate. Therefore, depending on the study’s timeline and ability
to recruit from multiple locations, future studies may need to consider using more than one
clinical setting to recruit participants. However, the study by Jones et al. (2016) provided a
successful example of combining both elements (long recruitment period and recruiting
from multiple locations) that resulted in achieving the required sample size. In the
previously mentioned studies (Jones et al., 2016; Nielsen et al., 2017; Miller et al., 2023)
having more than one intervention location was not needed to achieve the desired sample

size.

One of the issues that emerged from the feasibility study findings was the time of year the
study was conducted. Two of the seven people who declined had family commitments, and
they could not commit to a 12-week programme at that time of year. In a prior study by
Rand et al. (2010), 14 out of 25 participants were excluded due to scheduling conflicts
similar to the family commitment issues faced in this study. A possible solution to overcome
family obligations could have been to avoid conducting the study in the summertime when
people may have more holidays and family commitments. The local study NHS collaborator
suggested that the best time to recruit people would be in January and February when
people have fewer commitments, and the participants in this study confirmed this.
However, due to the PhD timeline and delays caused by the COVID-19 pandemic, it was
impossible to avoid recruiting during the summertime. The summer period has led to a
further limitation in restriction when a person who was willing to participate needed to be
accompanied by their therapy dog. However, the dog was not officially registered as a
therapy dog, and special permission for it to be on campus was required. Unfortunately,
obtaining the approval was delayed due to the university staff member's annual leave over

the summer period, and contact with the potential participant was lost during the delay.

6.3.2 Inclusion and Exclusion Criteria

Of 153 screened records, 133 did not meet the inclusion criteria. The findings suggest that

heart failure was the most common reason for exclusion, with other reasons being
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dementia; a pacemaker in place; pain, limited mobility; no cognitive impairment; physical
problems post-stroke; and still receiving active therapy. Because of the pandemic, only one
occupational therapist was available to screen the records, call eligible participants, and
provide the principal researcher's contact details. More data on the type of pain and
physical problems post-stroke that excluded participants from participating could have
helped inform the inclusion and exclusion criteria for a clinical trial. Cardiology problems,
like heart failure, were one of the exclusion criteria. However, if more data about those
participants was collected, it could enable the development of more specific inclusion
criteria related to cardiorespiratory and cardiology problems that would be safe and allow
more people to participate. Also, participants who were receiving active therapy were
excluded from the study as this would cause a co-intervention issue in evaluating the effect
of the studied intervention. In such cases, it would be hard to determine whether the
improvement (if any) in working memory or attention was from the intervention

programme or the active therapy (usual care).

The recruitment process findings suggest modifying the inclusion criteria based on the
recruitment rate and the feedback from the local collaborator. However, modifying the
inclusion criteria should be carefully evaluated to inform the inclusion criteria for future
studies. As mentioned previously, the main reasons for excluding potential participants
were cardiology problems, for example, heart failure and pacemaker, engagement in other
therapy, and pain. Prior studies' exclusion criteria support this finding as they excluded
people with stroke with unstable cardiac function and cardiology problems (Ploughman et
al., 2005; Quaney et al., 2009; Kluding, Tseng and Billinger, 2011; El-Tamawy et al., 2014;
Swatridge et al., 2017). In principle, including participants with previous health issues could
increase the recruitment rate, but it also may increase the potential risk to participants’
safety. As part of the intervention protocol, participants had to reach their maximum HR
while walking on the treadmill; this could increase the risk of harm to patients with heart
failure and pacemakers. The local collaborator did not provide details on the types of pain
that led to people being excluded. More data on the type of pain could have helped
evaluate the possibility of including such participants and assess whether exercises might

exacerbate their pain.
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6.4 Objective 2: Data Collection Procedures and Outcome Measures

6.4.1 Baseline Characteristics

All three participants completed their pre- and post-baseline assessment and outcome
measures. Compared to a previous similar feasibility study by Kluding, Tseng and Billinger
(2011), the mean stroke onset in this current study was 11.6 months. The mean age was 66
years, while Kluding, Tseng and Billinger (2011) sample were 63.7 months since the onset of
stroke, and their mean age was younger at 50.4 months. The results of the current study are
contrary to those of Kluding, Tseng and Billinger (2011), who found that although aerobic
exercises and strength training improved cognition and working memory, the improvement
was not statistically significant. Their sample size was nine people with chronic stroke
compared to this study, with a sample size of three people with chronic stroke. In Kluding,
Tseng and Billinger's (2011) study, they used different outcome measures to assess changes
in cognition and working memory, such as the Digit Span Backwards (Spreen and Strauss,
1998) and Flanker tests (Botvinick et al., 1999; Fan et al., 2002). The sample size of nine
people had insufficient power to detect a statistically significant difference due to a
possibility of Type Il error (Portney and Watkins, 2000). It is interesting to note that an
improvement was detected in a sample of people with a mean onset of 63.7 months post-
stroke compared to this study’s sample, whose mean onset was less at 11.6 months. There
are several possible explanations for this result. The clinical outcome measures used in both
studies and the statistical analysis tests can partly explain these differences. The
psychometric properties of the clinical outcome measures used in this feasibility study were
discussed and justified in the literature review and methodology chapters. A rationale was
given for their psychometric properties to detect any changes in EF, like working memory
and attention. Different elements that could have affected the scores are considered in the

next section.

6.4.2 Collected Data for Participants

The results suggest that the data collection procedures and the collected data were feasible
and can be replicated. The findings have presented the collected data for each participant as

an individual case. Tables 5.10 and 5.11 (pages 156 and 159, respectively) provide a
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comprehensive breakdown of the data types gathered and their corresponding levels of
accuracy. Each participant had an Excel sheet, which was used as a tracker to record each
participant's progress. The gradual increase in walking speed on the treadmill and increasing
weights were recorded every session to monitor any progress. All three participants showed
improvement in walking speed and weight level. However, the participant's safety was a
priority. Some weights were reduced if the participant could not perform the movement
correctly. The correct form was prioritised over the weight to ensure targeting the muscles.
Therefore, an accurate record of each participant's progress was crucial to adjust any

element based on the progress.

Table 5.3 (page 139) displays the scores for the outcome measures, which indicate no
considerable improvement. However, across the sample, the results show both some
improvement and deterioration in the clinical outcome measure scores. There are several
possible explanations for the deteriorated scores obtained. Factors such as experiencing
fatigue during the sessions may have impacted the scores, as all participants in the study
had attention deficits and other comorbidities. An additional and alternative explanation for
score deterioration could be attributed to the pre- and post-intervention assessment
burden. Although the pre-and post-intervention assessments were completed at the same
place and in a similar environment, participants reported feeling irritated and intimidated by
the assessments. For example, P3 was irritated and confused during the post-intervention
assessment. The MoCA (Nasreddine et al., 2005) score for P3 deteriorated from 29 to 25.
Before joining the study, P3 had a normal MoCA score (Nasreddine et al., 2005). Although
his MoCA score was high and he was not eligible to enter the study, it was decided to
include him, owing to the low recruitment rate, to help assess the feasibility of the
intervention. The deterioration in the P3 MoCA (Nasreddine et al., 2005) score might relate
to the participant missing the first month of the intervention programme and receiving the
exercises for only two months due to health issues. The health issue occurred after the

participant signed the consent form and before the baseline assessment was done.

Another factor that may explain the decline in the scores was not adhering to part of the
exercise programme. Participant 2 asked to stop working on the leg press equipment to

target the hamstring muscles owing to his persistent lower back pain. Therefore, he missed
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a few sessions towards the end of the programme. Although P1 insisted on having the first
session at 9 a.m. so his partner could drive him, he did not like the morning session and
reported feeling tired during most of the sessions. Participant 1 was the youngest
participant, and his performance during the session was good. However, his tiredness in the
morning could have affected his scores on the MoCA (Nasreddine et al., 2005), the Kettle
Test (Hartman-Maeir, Harel and Katz, 2009), and Trail A and B (Army Individual Test Battery,
1944). For P1, the baseline and assessment tests were undertaken at the same time on both
days, which was in the morning. Baseline and assessment test times for P2 and P3 were
consistent as well. Participant 2 was the only one with a decline in their SS-QOL (Williams et
al., 1999) outcome measure score and a noticeable difference in Trail B score (Army
Individual Test Battery, 1944). These findings may be attributed to his MoCA (Nasreddine et
al., 2005) pre and post-intervention scores of 17, as they did not change, which suggests

that their memory was more impacted than the other participants.

Another finding was the physical improvement experienced by P1 and P2, indicated by their
improved scores on the 10MWT (Collen, Wade and Bradshaw, 1990) (comfortable and fast
walking). It may be that these participants benefitted physically from the intervention
programme. Participant 2 had osteoarthritis in both knees; however, this did not impact his
ability to engage in the exercises. All participants provided verbal feedback, through the
post-intervention survey, on their fitness and activity levels throughout the sessions.
Although P1 did not like the morning sessions, he thought that the morning sessions gave
him the power to go through the day. Participant 3 expressed his interest in participating in
future studies or group exercises for people with stroke. Meanwhile, P2 planned to make
walking outside with his wife a regular habit, as he enjoyed walking on a treadmill. The

results of the post-intervention acceptability survey provided support for these findings.

The SS-QOL scores (Williams et al., 1999) showed improvement for P1 and P3 but not P2.
Participant 2’s SS-QOL (Williams et al., 1999) pre-intervention score was 212, and this
declined to 204 post-intervention. Although the decline was small (only by eight points), it
could be explained by P2’s MoCA (Nasreddine et al., 2005) score. Participant 2‘s MoCA
(Nasreddine et al., 2005) score was the lowest among the three participants at baseline and

remained the same post-intervention. The MoCA score indicated that his memory and
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attention were moderately impaired, which the researcher observed during the intervention
sessions (Nasreddine et al., 2005). The researcher had to remind only P2 of the day, the
time, how many intervention sessions were left, or the duration of the intervention
programme. Such reminders were never needed for the other two participants. Moreover,
P2 repeated the same stories almost every session, indicating short-term memory problems.
On the other hand, P1 and P3 showed improvement in their SS-QOL (Williams et al., 1999)
scores, which increased by 13 and 61 points, respectively. The improvement in the SS-QOL
(Williams et al., 1999) scores was supported by the answers related to intervention
acceptability obtained on the intervention programme survey, where P1 and P3 stated that

their QoL had improved.

The lack of reporting stroke severity was a gap identified in the previously reviewed
literature (Quaney et al., 2009; Kluding, Tseng and Billinger, 2011; Marzolini et al., 2012). It
was anticipated to overcome this gap during the current feasibility study, but stroke severity
data was unavailable from the local NHS collaborator. Such data could have helped
understand the relationship between the severity of a stroke and any changes or
improvements in attention and working memory performance. By differentiating stroke
severity, researchers and clinicians can undertake sub-group analyses when evaluating any

improvement following intervention.

With the current inclusion and exclusion criteria, the researcher had to address the REC
committee's comments about participants' safety and medical conditions. Similarly, medical
clearance was obtained in previous studies (Ploughman et al., 2005; Kluding, Tseng and
Billinger, 2011). For this feasibility study, it meant that a letter had to be sent to the
consented participants’ GPs to confirm that they were medically fit to join the research and
to provide an update on their medical status since discharge from secondary NHS services.
This step added delays to the recruitment process due to the waiting period for receiving
responses from GPs. Future feasibility studies should consider this step in their timescale to

allow more time to gain responses from participants’ GPs.
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6.4.3 The Sensitivity of the Outcome Measures

As this was a feasibility study, no sample size calculation was performed before conducting
the study. The feasibility study aimed to determine the minimum sample size required to
detect a significant change in outcome measures if a real change occurred (Arain et al.,
2010). The GPower 3.1 Application (Faul et al., 2007) was used to calculate the sample size
required and the power analysis to show a statistically significant change in the outcome
measures. The results suggest that the sample size needed to detect statistical differences in
the outcome measures was (n=28) P=80%. Initially, the Wilcoxon Signed Rank Test was
intended to be used to analyse the outcome measure scores to determine whether the
median difference between the two related groups is statistically significant. However, the
minimum sample size required to run the Wilcoxon Signed Rank Test is 16 (Freund, Wilson,
and Mohr, 2010; Mundry and Fischer, 1998). Even if the three assumptions needed to run
the Wilcoxon Signed Rank Test, which is to have a continuous or ordinal dependent variable,
two related groups and normal distribution of the data (Urdan, 2022), were met in this
feasibility study, it was impossible to run the test due to the small sample size (Freund,

Wilson, and Mohr, 2010; Mundry and Fischer, 1998).

As reported in the results chapter, although some improvements were noted in post-
intervention scores (Please see Table 5.3, page 139), the pre- and post-outcome measures
scores did not indicate that scores changed in the expected direction. In addition, outcome
measure scores were not statistically analysed due to the small sample size. Therefore, the
sensitivity of the outcome measures cannot be concluded. Consequently, the effectiveness
of the interventions used in this feasibility study cannot be determined. However, the

possible reasons for the decline in outcome measure scores were discussed in section 6.4.2.

Since the main limitation of this study was the small sample size, repeating the feasibility
study would be recommended with a minimum sample size of 28 participants to assess the
effectiveness of the intervention and the sensitivity of the outcome measures. This will help
determine if a future RCT is warranted. A t-test or Wilcoxon Signed Rank Test are
recommended for the statistical analysis in a future feasibility or pilot studies (Urdan, 2022).

If the collected data did not meet the normal distribution assumption for the Wilcoxon
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Ranked Sign Test, an alternative Sign Test could be used, as this does not require the normal

distribution of the data (Whitley and Ball, 2002).
6.5 Objective 3: Acceptability of Intervention and Study Procedures

The results suggest that the intervention programme was feasible and could be delivered.
The high retention and adherence rates indicate that the intervention was acceptable to
participants. The positive feedback from the post-intervention acceptability survey supports
this finding. The feedback suggests that the three participants found walking on the
treadmill either “not difficult at all” or “a little difficult” but rated resistance exercises as
either “moderately difficult” or “a little difficult”. These findings were expected and
mentioned in the Participant Information Sheet (PIS), considering the participants' ages,
comorbidities, and the post-stroke fatigue that affects from 23% to 75% of people who have
had a stroke (Choi-Kwon and Kim, 2011), which can be aggravated by a sedentary lifestyle
(Billinger et al., 2014). All participants had not engaged in any physical activities since their
stroke onset, which could explain their feedback on intervention difficulty, especially for the
resistance training (Billinger et al., 2014). Muscular endurance refers to the ability of
muscles to perform repetitive actions until exhaustion or maintain a certain percentage of
their maximum strength for an extended period (ACSM, 2014). All participants were
required to participate in a 12-week resistance training and cardiorespiratory programme,
which was considered their first physical activity following their stroke onset. This factor
could potentially explain the participants’ ratings of intervention difficulty. No participants
reported any issues gradually increasing the walking speed, and two found increasing the

weights in resistance exercises “a little difficult.”

6.5.1 Retention and Adherence Rates

Given the participants’ feedback on the post-intervention acceptability survey, the retention
rate was 100%, with high adherence rates. All three participants completed the pre- and
post-outcome measures and the intervention sessions. The intervention adherence rate was
66.66% (72 out of a total of 108 sessions). The adherence rate in Jones et al.'s (2016)
feasibility study was very high; 98% of participants completed baseline measures, and 90%

completed the 12-week intervention. In contrast, 92% and 79% completed the baseline
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outcomes and the 12-week interventions, respectively, in the control sites. Two feasibility
studies by Minns Lowe et al. (2020) and Kluding, Tseng and Billinger (2011) reported 65%
and 75% adherence rates, respectively. Minns Lowe et al. (2020) completed a feasibility
study of a physiotherapy walking programme for people with mild to moderate
musculoskeletal conditions. In Minns Lowe et al.'s (2020) study, the acceptable adherence
rate was defined as participants doing at least four podcasts (walking diary) weekly for at
least four weeks. There were 13 out of 30 participants (65%) walking diaries were returned.
The adherence rate in their study was considered high. In Kluding, Tseng and Billinger's
(2011) study, nine out of eleven participants completed all tests and 27 out of 36 sessions
(75%) in their pre and post-intervention programme. Compared to the previous studies, the
feasibility study’s adherence rate of 67.59% was considered high for three participants,
given the reasons for the missed sessions. Participant 2 had the highest adherence rate of
88.5%, with only five missed sessions. Four out of the five missed sessions were outside our
control. The researcher or the participant could not attend the session because of
transportation issues or the university closure during the Televised broadcast of Queen
Elizabeth IlI's state funeral and due train strikes. There was only one missed session because
the participant had a family obligation. The second highest adherence rate was for P1, who
completed 25 sessions and missed 11. The lowest attendance rate, of 44%, was for P3,
which is explained by the late start date owing to health issues. The full reasons for the
missed sessions are listed in section 5.4.2. However, the mutual reason for missing the

sessions was transportation challenges as previously discussed in section 6.3.

The participants' adherence rates were affected by similar reasons to the recruitment rate,
mainly due to transportation issues. Participant number two attended the most sessions as
he was retired, lived locally, and could use public transport independently. Participant

number one lived further away from the university, where public transportation was more
challenging, and consequently, he missed five sessions. Participant number three missed a

session because of family commitments.

6.5.2 Adverse Events

No serious adverse events were recorded, and all participants felt safe during the

intervention. All participants experienced expected temporary delayed muscle soreness
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after exercises and fatigue resolved by rest (Gulick and Kimura, 1996; ACSM, 2014). No
participants dropped out because of the adverse events. Participant number two reported
lower back pain after using the hamstring leg press machine (an alternative piece of
equipment to target the hamstring group muscles). Only P2, who was happy using it in the
first few sessions, had persistent low back pain starting from session number 22. The back
pain experienced by P2 could be a result of improper form while executing the exercise or
failure to complete exercises through the full range of motion (ACSM, 2014). However, P2
did not miss any sessions because of the lower back pain. The researcher’s evaluation
showed no restricted movement, and the pain was not increased by activity. Heat eased the
pain, as reported by the participant, indicating muscle soreness. The pain was caused by
delayed muscle soreness from gradually increasing weight, but the participant refused to
continue the exercise after weight reduction. This is an important finding as this equipment
was not easy to use, especially for inexperienced people, and alternative equipment was
unavailable. Also, it sheds light on the decisions the researchers need to take during each
session to make sure that the research protocol is followed without compromising the
participant’s safety. Hence, ensuring equipment is suitable for use with participants would
be an essential factor to address in future research. All participants reported some physical
improvements because of the exercises and found walking on the treadmill easy, and
increased speed was not an issue. Regarding the physical impact, all participants reported
the following: P1 “I would recommend it purely from a physical point of view” (P 1); P2
stated “I hope that it's regarding fitness, yes. If nothing else”; “And | think at my age it's

important to exercise. So, if nothing else it kicks started me”.

The results and the participants' feedback are encouraging. Based on their experience in the
intervention programme, all participants were happy to recommend the intervention
programme to others with stroke. Also, one participant was happy to participate in a clinical
trial and be allocated (randomised), one declined, and one was unsure. All participants
thought the intervention session length was right with time to warm up, exercise and cool

down.

197



It can be assumed that the intervention protocol was successfully developed based on the
literature findings and the survey study results. It provides helpful preliminary evidence that

future similar studies could adopt and use the intervention protocol with their participants.

6.6 Objective 4: Resources and Ability to Manage the Intervention

6.6.1 Locations and Settings

The findings suggest that the university's gym location suited most participants. However,
three out of the ten potential participants reported that travelling to the university would
be challenging. The three participating participants used public transportation or relied on
their partners to drive them to the location. Although the location was one of the main
reasons to decline participation in the research due to transportation challenges, it can be
assumed that the location to deliver the intervention was successful for those potential
participants who lived in the city or could drive. However, it did not seem successful for
participants who lived outside the city or had no means of transportation. Due to the gym
schedule, scheduling multiple sessions at different times when participants had fewer

commitments was impossible.

6.6.2 Resources: Intervention and Assessment Sites

The University’s gym was on the second floor, accessible using a lift and had a good range of
machines, equipment, and weights with alternative equipment when needed. As mentioned
in section 5.5.2, one piece of equipment that targets the hamstring muscle group was
unavailable; therefore, an alternative was used to target that muscle group. Finding another
alternative was not necessarily a problem as the substitute equipment was available at the

gym and suitable for all participants.

The observation and supervision were considered and planned in the research protocol to
observe participants to collect data such as HR and exertion level, to increase the walking
speed on the treadmill gradually, and to ensure the correct application of the resistance
exercises. Treadmills and free weights are easy to access, affordable, and can be performed

by most people with stroke (who can walk independently) and are found in local gyms.
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However, supervision would not always be required for people with stroke to attend the
gym, but for this study, supervision was always needed for participants’ safety and
reassurance. The positive feedback from the post-intervention acceptability survey indicates
that participants felt safe and supported during the interventions. Moreover, the
participants needed to be reminded of the aim of their presence in the gym when required,
which was another reason for the close supervision by the researcher during the
intervention. NHS physiotherapy gyms are well-prepared and resourced to help rehabilitate
participants, so an NHS physiotherapy gym could have been easier to deliver interventions
where other participants with similar health problems might also be around in the
environment. Previous feasibility studies did not discuss the feasibility of their intervention
sites (Rand et al., 2010; Jones et al., 2016; Miller et al., 2023); however, all three studies
used clinical settings or rehabilitation centres for their interventions. A similar feasibility
study in which cardiorespiratory exercises and resistance training were used as
interventions did not mention where the treatment was conducted (Kluding, Tseng and
Billinger, 2011). Of the previously mentioned studies, only two (Rand et al., 2010; Kluding,
Tseng and Billinger, 2011) included people with chronic stroke with EF deficits with limited
information or discussion of the feasibility of the intervention sites. Since none of the
previously mentioned studies (Rand et al., 2010; Kluding, Tseng and Billinger, 2011; Jones et
al., 2016; Miller et al., 2023) discussed the locations’ feasibility for their chronic stroke
participants, the comparison of this feasibility study’s findings with previous literature is
limited. However, previous studies (Rand et al., 2010; Kluding, Tseng and Billinger, 2011;
Jones et al., 2016; Miller et al., 2023) provide insight and further support to the suitability of
conducting such research in rehabilitation centres rather than public gyms. Ideally, the
intervention should be delivered in a physiotherapy gym at a hospital or in the community.
In a public gym, participants may work out alongside gym members from the general public.
This could be a barrier to participants as they may need more time using equipment or find
a busy public gym environment too noisy and distracting. For example, P3, whose session
was on Friday during the gym’s opening hours, used to get distracted by the loud music at
the University’s gym and by other people who were using the gym. The researcher also
needed to concentrate on observing the participant and the accuracy level required to

collect and report the data. Moreover, the participant and the researcher sometimes had to
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wait to use one of the machines as the priority was always for the gym members, not the
research participant. To better accommodate individuals with reduced attention, it is
recommended to establish a quieter environment within the gym setting and limit potential

distractions posed by others and background music.

The occupational therapy teaching facility location was suitable and accessible for
completing the pre- and post-assessment outcome measures for the small sample size
(Please see section 5.5.1). The occupational therapy room had most of the required items to
undertake the outcome measures. As mentioned in section 5.5.3, the researcher had to buy
some of the ingredients unavailable in the occupational therapy room required for the
Kettle Test (Hartman-Maeir, Harel and Katz, 2009). The rest of the resources and items
needed were available. Other resources, such as plastic wallets, research phones, and
monthly top-ups, were covered by the research office at the university. Another issue was
the space that was required to perform the 10MWT (Collen, Wade and Bradshaw, 1990).
The space was sufficient to undertake the assessment; however, it could have been more
comfortable if it had been completed in the corridor or a larger space. The corridor was too
busy. The post-treatment assessment was also done in the occupational therapy room for

consistency.

The fitness suite and the occupational therapy room, with a small sample size, were suitable
for this study. With a larger sample size, a different intervention location, such as a
rehabilitation gym, with more schedule flexibility and more than one researcher to carry out
the assessments and interventions, should be considered to accommodate more

participants.

6.6.3 Fitness Suite and Occupational Therapy Room Accessibility

Access to the gym depended on on-site staff availability. This was significantly changed due
to the pandemic and the “work-from-home” policy, which meant staff were not always
available to unlock the gym, particularly for the 9 AM sessions. As a result, the researcher
frequently had to call or visit the security office to gain access, causing many sessions to

start late.
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Due to different factors that contributed to the research timeline, such as the pandemic
consequences, the NHS ethical approval and the recruitment process, the study was
conducted in the summertime. Although this was not planned, it was helpful regarding
access to the fitness suite and the occupational therapy room as it was not very busy due to
the summer vacation. In term-time, these facilities would have been less accessible due to
increased use by staff and students and for teaching. Despite this, there were some
challenges trying to set a schedule for the participants that would fit the gym schedule. The
gym schedule was not flexible and prioritised the gym users. It was possible to access the
gym for the sole use of the research study only eight hours per week and any time after 12
PM when the gym was open to the public. Therefore, with these restrictions,
accommodating the desired number of participants of 15-30, had they been recruited,
would have been a challenge. Although accommodating participants at the gym was
anticipated in the research protocol, the gym schedule and availability were affected by the
pandemic, the communication challenges, and the lack of clarity regarding the schedule.
The results suggest that the intervention programme worked for a small sample size of

three participants.

6.6.4 Cost, Time, and Effort

6.6.4.1 Cost for Assessment

The results indicate that the total assessment resources cost for this small-scale feasibility
study was around £205. The cost included items and ingredients used for the Ketlle Test and
the running costs such as the mobile top-ups, milk and coffee (Please see section 5.5.7 for
the assessment costs breakdown). This was calculated using the sample size of three
participants. For a larger sample size, the cost would increase. If the required sample size of
28 participants were recruited, the cost would be around £483, given that some of the
ingredients used in the assessment can be used again, including the resources secured by
the research office, such as the research phone or provided in the occupational therapy
room. The cost breakdown in the results chapter highlighted the calculation and the pricing
of the items used in the study. Most of the ingredients, such as sugar, artificial sweetener

and honey, were used primarily for the Kettle Test (Hartman-Maeir, Harel and Katz, 2009)
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and can be used for multiple assessments. Other ingredients and items, such as milk and
plastic wallets, must be repurchased in significant quantities. Additional resources such as
plastic wallets, copying costs, and sending letters in the post to GPs or participants' homes
(i.e., sending the PIS) would need to be increased accordingly with a large sample size. The
results indicate that the resources cost of £483 for a sample size of 28 participants would be
realistic for a pre-and post-measurement study. Funding would be required to cover these

costs; therefore, grant applications could be a necessary part of further research planning.

6.6.4.2 Time for Assessment and Admin Work

The face-to-face time and the admin time the researcher needed per participant must be
considered. The results suggest that the needed time from the researcher per participant
was around 250 minutes (around four hours). The four hours were used to contact
interested eligible participants, interview potential participants, follow-up calls, pre- and
post-intervention assessments, and send letters to GPs. Future studies may need to
consider the time estimation required for each participant to calculate the staffing budget.

However, the time needed to recruit research assistants should also be considered.

6.6.4.3 Time and Cost for Intervention

When conducting a feasibility study, it is essential to consider various sources of costs in
addition to the previously mentioned resources. Each participant would require 85 minutes
of the researcher's time for each session. The researcher delivered nine weekly sessions for
twelve weeks with three participants. The researcher spent ten minutes preparing for each
session, one hour with each participant for the actual intervention, and 15 minutes to enter
the collected data of each participant onto the Excel sheets tracker. Tables 5.10 and 5.11
illustrate the amount of effort and time required by a single qualified physiotherapist per
participant. Considering the gym schedule and availability, having one researcher manage
the desired sample of 28 participants would not be feasible. It was planned in the research
protocol for one researcher to manage the maximum number of participants throughout
the recruitment process, which could have been manageable. However, the pandemic,

resource changes, gym schedule and availability were not anticipated. Also, managing that
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number by one researcher would require more time and effort. Based on the findings of this
feasibility study, it is recommended to have multiple qualified physiotherapists available to
administer the intervention. This way, multiple participants can attend the sessions
simultaneously in the same or different locations. Also, each researcher would require a
dedicated amount of time to collect the data, deal with the pressure of making immediate
decisions and adverse events and undertake continuous observation during the
intervention. Using the previous estimated time of 85 minutes per participant per session,
three researchers would be required to conduct a similar feasibility study in future for a
sample size of 28 participants. This would be determined by the possibility of conducting the
interventions over six days per week, the availability of the gym’s slots, opening times, and

the availability of the researchers and participants.

There was no cost analysis for the intervention in this feasibility study compared with
previous studies as it was a PhD project, and interventions were delivered only by the
researcher. Other feasibility studies calculated the training costs for the rehabilitation teams
(Jones et al., 2016), which was not needed for this study or, for example, costs of specialist
physician visits, physiotherapy team or used medication (Nielsen et al., 2017; Miller et al.,

2023).

The study set-up and intervention delivery arrangement happened at the university rather
than the NHS Trust, where the recruitment process occurred. Hence, no costs were
identified apart from the time needed to complete the recruitment process. The findings
also indicate that reviewing each participant's medical record took approximately five to ten
minutes. Therefore, the average time the local collaborator needed was approximately
19.12 hours to screen 153 medical files. Clinicians in the NHS are typically very busy and
under constant pressure, so taking up too much of their time is generally not advisable. If
any other healthcare teams (i.e., OT or PT) were to be involved in the data collection or
intervention delivery, cost analysis to calculate the cost of physiotherapists' time to deliver
the intervention would be needed to estimate the cost-effectiveness of the study. The cost
of participant-facing time in Jones et al.'s (2016) study ranged between £600-£1667 as
intervention sites reported proportionately higher use of therapy assistants than the control

sites. Such data would be essential to estimate the budget required to deliver the
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intervention per participant. In the current feasibility study, there was not any funding
available for this preliminary study to employ a qualified physiotherapist or therapy
assistants to administer the interventions along with the primary researcher, who was a
qualified physiotherapist. Moreover, only one occupational therapist was available to screen
records due to the pandemic limiting capacity. However, future studies may not encounter
the same issues if multiple clinicians could screen files in one or multiple settings. Future
studies will need funding for transport, assessment and intervention resources. Such
funding requires applying for grants, so the time and effort to secure the finding should be

considered for future studies and not be underestimated.

The findings provide valuable insights into the necessary locations, costs, and efforts
required for future studies. Despite the researcher's challenges, this study's selected
locations and settings were accessible and appropriate, given the limited sample size. In
planning the budget for future studies, consideration should be given to the availability and
suitability of venues, such as fitness suites or NHS physiotherapy gyms. Multiple researchers
would be needed to manage the required sample size of 28 participants for assessment,

intervention delivery, and data collection.

6.7 Objective 5: Participant’s Responses to Intervention

6.7.1 Fidelity

The fidelity level of delivering the intervention was determined by measuring attendance,
intervention completion, adverse events sheet completion, data collection, and participant
feedback. The results showed a high level of fidelity to the intervention. Assessing fidelity is
an integral part of designing a large trial as it is crucial in preventing type | or Il errors and
improving the study's internal and external validity (Borrelli, 2011). Measuring fidelity is
imperative for ensuring the accuracy and reliability of the study's results (Borrelli, 2011).
There are two types of treatment fidelity in feasibility studies (EI-Kotob and Giangregorio,
2018). Participant fidelity refers to the extent to which an intervention is carried out as
initially intended according to the research protocol. The acceptability of the intervention
survey, the adverse events sheet, the collected data, and the quantitative data provided

valuable indicators of participant fidelity. Instructor fidelity represents the adherence to
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prescribing the exercises according to the protocol. All the collected data in Tables 5.10 and
5.11 reflect the adherence to, for example, the resistance exercises repetition and treadmill
speed. Participants were asked to respond to different statements and questions about the
acceptability of treatment, level of improvement, safety procedures, and length of the
sessions and the intervention programme. The survey questions focused on the essential
aspects of the intervention, including safety reassurance, intervention acceptability, and the
most and least successful parts of the intervention program. As the analysis of the

gualitative data indicates, these fidelity measures were found to be helpful.

6.7.2 Qualitative Data and Themes

As the qualitative data concluded, four main themes emerged from the post-intervention
acceptability survey: Transportation Challenges; Physical Impact; Commitment; and

Reassurance.

Findings suggest that transportation and arriving at the university were key factors that put
all participants under pressure. The mutual component between all three participants was
trying to get to the session on time. Either taking the bus or having someone drive them,
there was a perceived challenge to make it to the session promptly. Although transportation
was secured for all participants with help from their partners or via buses, it was not an easy
task, especially for people with stroke. For the 9 AM session, P1 had to wake up at 7 AM and
spend 40 minutes in the car. Spending two hours preparing and travelling can cause stress
for participants before their session and even increase their fatigue before it begins. On a
positive note, P1 found the location very accessible, and parking in the disabled bay was not
an issue. Another concerning factor was commitment. All participants agreed that the
programme's duration and the sessions' length were reasonable. However, attending three
sessions per week for 12 weeks was considered a significant commitment, which may have
contributed to the low recruitment rate. Kluding, Tseng and Billinger (2011) stated that their
participants’ retention rate was an issue due to the significant commitment to the 12-week

programme and the demanding three weekly sessions.

It was found that all the participants reported a positive physical improvement. They were

asked if they noticed improved attention, memory, and quality of life. One of the
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participants reported his memory and attention “had improved a lot”, while the other two
did not report feeling any changes. Two participants reported they had an improved QoL.
Although there was no significant increase in working memory or attention, all the
participants agreed that they benefited physically from the exercises due to the treatment
programme. With the small sample size and the inability to conduct the planned statistical
analyses, whether exercises improved working memory or attention cannot be concluded.
However, it can be assumed that the physical fitness of all participants was improved, and

they were all willing to engage in exercises and rehabilitation.

The previous examples support the findings discussed in section 6.3.1 regarding the
recruitment rate and reasons to decline to join the research, which was not the research
aim or the intervention. The study results indicate that seven sessions were missed because
of transportation problems. Hence, that adherence rate was mainly affected by
transportation issues. Although participants thought the duration and intensity of sessions
were reasonable, commitments to a 12-week programme were also an issue for recruiting
participants. This finding was also supported by the participants' feedback in the post-
intervention acceptability survey, which will be discussed in further detail in the following

section.

6.7.3 Additional Findings

The data in the “Additional Findings” section in the Results Chapter (Please see section
5.6.2) support the qualitative results and themes. All participants agreed that the most
successful aspect of the programme was the exercises and the opportunity to do exercises
after their stroke onset. However, the least successful aspect of the programme was
transportation challenges, commitment to the 12 weeks and family obligations. When
developing plans for research projects, prospective researchers must bear in mind any
potential transportation problems or timing constraints that may arise. By doing so, they
can significantly enhance their chances of successfully recruiting participants for their

studies.

All participants felt safe during the intervention. This is an important finding, as participants

need to feel safe during the sessions (National Health Services, 2023). The participants
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reported they thought the researcher was sympathetic and helpful. Continuous
consideration of the participant’s feedback made participants feel safe and comfortable

during the session, hence the high adherence rates.

Participants suggested that such an intervention programme should have been closer to
their stroke onset so they could experience a faster recovery. This is a clinically relevant
finding as most literature (Ploughman et al., 2008; Quaney et al., 2009; Liu-Ambrose et al.,
2010; Rand et al., 2010; Kluding, Tseng and Billinger, 2011; Marzolini et al., 2012; Blanchet
et al., 2016; Swatridge et al., 2017), including this feasibility study, focused on people with
chronic stroke. People with acute and subacute stroke usually receive active therapy in the
first few months and are usually excluded from other types of intervention research studies.
However, if they are medically stable, researchers might consider including them in future
studies by providing them with the option to be randomised to a usual care group or an
alternative treatment programme if possible. As the rehabilitation outcomes in the first few
months might differ from the research study goals, this area should be approached with

caution, prioritising participant goals and safety.

P1 suggested: "I'd say three months to six months after the stroke. Would've been key time

because | was still learning. So maybe adding physical to learning, etcetera. would be good".

Another piece of feedback to improve the programme suggested by P1 was doing group
sessions as he felt isolated during the sessions. This is a valid point. The session may have
been less stimulating for participants if the participant and researcher had not engaged in
conversation. On the other hand, delivering the session during the gym's opening hours to
the public might distract the participant, as discussed previously. However, future
researchers may consider modifications to the research protocol and a comparison between
the effectiveness of individual versus group intervention sessions. Also, having more than
one researcher supervising the participants’ sessions could mean more than one participant

in the gym at any one time, provided there was sufficient equipment available.

Another noteworthy suggestion by P3 was interviewing participants' partners to obtain their
perspectives about the intervention programme. This is another valid point that should be

considered. The previously mentioned issues, such as transportation challenges and
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committing to a 12-week period, impacted both the participants and their
spouse/partner/families. For example, two participants relied on their partners to drive
them to the university. This required a substantial commitment from their partners.
Participants and their partners attended the first interview with the researcher to discuss
the research and to answer any questions before signing the consent form. Participants'
acceptance to participate in the research appeared to be highly influenced by their partner's
opinions and willingness to drive them to the university. Therefore, it would be valuable and
interesting to interview participants' partners to listen to their feedback at the end of the
intervention programme. Partners/family members could also be asked: whether they had
observed any changes in the participants' functioning during the intervention programme;
whether they were aware of any adverse side effects (such as muscle soreness or increased
fatigue), and if these had caused them any concern; and what their perceptions of the
benefits, if any, and challenges, if any, of the intervention programme were. Additionally,
partners/family members could be asked about their willingness and acceptance to drive
their partners to the intervention location throughout the programme, as it would also be a
commitment for them. Therefore, it is suggested researchers consider interviewing partners

or family members in any future studies.

6.7.4 General Observations from Participants

Participants provided some extra feedback and general observations after the 12-week
programme. Participant 3 reflected on his personal life and realised the importance of the
exercises after the stroke. The intervention programme and the commitment to an exercise
routine motivated him. The intervention programme made him think of a family friend who
had a stroke but did not do any exercise. Participant 2 raised an interesting thought about
not exercising the affected upper limb. The reason P2 gave is that exercising only one limb
may cause an imbalance and result in one side being stronger. Additionally, he thought that
engaging in exercises that target both sides of the body can aid in achieving a sense of
balance and stability. This could be considered in future studies if exercising both sides
would give a sense of reassurance to participants. However, from a research perspective, it
would make the session longer, which may affect the adherence rate. Also, measuring the

effect of exercising the affected limb will not be accurate. It could also add another outcome
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to the study on upper limb strength or function and distract from the focus on EF. The
participant may be unable to exercise to their full capacity due to limitations in arm
function, which compromises the study. All participants felt that their QoL, in one way or

another, had improved after the intervention programme.

6.8 RCT Consideration

This chapter discussed all the elements needed for conducting a feasibility study. The results
suggest that some elements were successful and could support the original aim of this
feasibility study for conducting an RCT; however, there is insufficient evidence to support an

RCT at this stage.

6.8.1 Intervention

The intervention was feasible and accepted by participants. Intervention delivery
procedures, safety elements, and data collection procedures were successful. Pre- and post-
intervention assessments, the location and settings were also feasible. The intervention
programme duration and the session’s frequency and intensity were reasonable and can be
replicated in an RCT. However, the duration was a barrier to the recruitment of some

potential participants.

6.8.2 Recruitment Process and Sample Size

Other elements were not supported with enough data to draw a conclusion regarding their
feasibility. The main issue was the small sample size and the recruitment process. With the
small sample size, there was no definitive conclusion regarding the sensitivity of the
outcome measures or the effectiveness of the intervention in making changes in attention,
working memory or QoL. Therefore, such elements would require more data to help decide
if a future RCT is warranted and feasible. Hence, conducting an RCT as a next step after this
feasibility study cannot be justified due to the limited evidence in the preliminary data
regarding the effectiveness of the intervention and the sensitivity of the outcome measures.
However, it is recommended to repeat conducting the feasibility study with a bigger sample

size and modified eligibility criteria. The eligibility criteria could be broadened to include
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sub-acute stroke patients, and the exclusion criteria could be less restrictive to allow for a

larger sample size. For example, to recruit participants with stable cardiovascular problems.

6.8.3 Transportation and Funding

Transportation challenges were another main issue that may have contributed to the low
recruitment rate. Securing funds for transportation in future studies is strongly

recommended.
6.9 Chapter Summary

This chapter has discussed the interpretation of the findings from the feasibility study. It has
answered the five main objectives of the feasibility study and the two main research
guestions. It has also discussed the resources and the ability to manage and implement the
study and intervention. It has highlighted the successful indications of the research protocol
and the intervention programme. It has also highlighted the most and least successful
aspects of conducting this feasibility study and recommended that conducting an RCT is not
justified based on the findings. It has critically evaluated the possible reasons for the
insignificant changes in the clinical outcome measures. Barriers to the recruitment process
have been identified and discussed throughout this chapter. Participants' feedback has been

considered, and provided additional findings that could be considered in future research.
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Chapter 7: Conclusions

7.1 Introduction

This chapter will provide final conclusions, discuss the strengths and limitations of the
feasibility study and refer to the survey study in chapter three. This chapter will also present
the implications for practice and recommendations for future research based on the
limitations presented for the feasibility study. The completion of the first three phases of
the MRC Framework by this PhD has contributed to the evidence base, establishing a

foundation for the design and implementation of future studies.
7.2 Conclusion

The purpose of the feasibility study was to assess and test the elements required for a full-
scale RCT clinical trial. The findings from the study have shown that conducting a future
clinical trial cannot be justified owing to the limited data from the feasibility study. Instead,
considering repeating the feasibility study with recommended sample size with modified
eligibility criteria (e.g. recruiting sub-acute stroke patients) would be more suitable as a next
step considering the stages of the MRC’s framework (Campbell, 2000) that need to be
fulfilled.

Some clinical outcome measures scores improved, but as the sample size was too small for
the statistical analyses to be conducted, it is not known if these were statistically significant.
Therefore, the effectiveness of the cardiorespiratory exercises and resistance training for
improving attention, working memory and QoL could not be established due to the small
sample size. A conclusion regarding the sensitivity of the clinical outcome measures used in
this study cannot be drawn. The five study objectives have been addressed and discussed.
The data indicated that participants accepted the intervention, and the intensity and
frequency of the intervention sessions were reasonable for the recruited participants. The
data collection procedures were also accepted and deemed to be successful. The data
collection and intervention procedures successfully provided safety and reassurance to all
participants. The resources, locations and settings were considered successful and suited all

participants, considering the small sample size. A larger sample size would require
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additional resources in terms of staff and potentially recruitment sites and intervention

settings.

As the COVID-19 pandemic highly impacted this feasibility study, the recruitment rate and
duration were some of the main limitations in this study, along with transportation

challenges. The study findings have suggested the need to secure funding for participants’
transportation and parking costs in future studies. The findings have shown that although
working memory and attention did not improve, the participants considered their physical

ability and QoL had improved.

Finally, the findings have contributed to the existing evidence base by highlighting what
needs to be considered or avoided in designing research protocols for similar future studies.
It provides a foundation for researchers to consider related to the sample size required, the
data collection procedures, intervention delivery, location and settings, retention, and

adherence rates for a future study.
7.3 Strengths and Limitations

Several limitations of the feasibility study must be noted. It is uncertain how much the
findings can be applied to the broader population due to the small sample size, which
increased the likelihood of a Type Il error (Borrelli, 2011). Recruiting participants for this
study was undertaken from one clinical setting over a short period of three and a half-
months resulting in a low recruitment rate. Only people with chronic stroke were included
in the study. Recruiting participants for this project was challenging due to the programme's
intensity, which required attending three times a week for twelve weeks and travelling to
the university for the intervention. A significant limitation was the restricted availability of
the gym and communication challenges due to university staff working from home after the
pandemic. A major unanticipated obstacle was the COVID-19 pandemic, which highly
affected the start date for the recruitment process and the capacity of the partner NHS
organisation to provide clinicians to support recruitment. The recruitment difficulty due to
the pandemic affected the recruitment duration, which was limited to three and a half
months. During the pandemic, the NHS had limited capacity, resulting in limited access to

data such as stroke severity and detailed reasons for exclusion. Therefore, due to the lack of
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available data, analysis related to stroke severity and any improvements in working memory
and/or attention could not be conducted. The training dosage was three sessions per week
for 12 weeks. No participant received the full dose of the exercises, which may have
affected the effectiveness of the exercises and consequently affected the results. One
participant had a normal MoCA (Nasreddine et al., 2005) score but was included in the

study, which may have influenced the results, particularly given the small sample size.

A key strength of this feasibility study was the research design protocol. This is the first
reported feasibility study that measures the elements for conducting a clinical trial using
sensitive clinical outcome measures to examine the efficacy of cardiorespiratory exercises
and resistance training on the attention, working memory, and QoL of people with chronic
stroke (Please see section 2.8 regarding the sensitivity of the used outcome measures in
previous literature). The research protocol of this feasibility study was developed based on
the literature review findings and enhanced and informed by the survey study results.
Therefore, the types of intervention, the intensity and duration of the sessions and the
intervention programme were developed carefully and systematically. To ensure the rigour
and fidelity of delivering the intervention and collecting data, quantitative data were
collected every session to track participants' progress. Participants' qualitative data and
feedback after the research had ended were valuable. Instead of filling out the paper copy
of the acceptability of the intervention survey, the co-supervisor interviewed all
participants. The co-supervisor asked the questions as they appeared on the paper copy of
the survey; however, the interview setting allowed participants to give detailed answers and
express their feelings and perspectives in greater depth. The emerging qualitative data
provided valuable insight into the success of the intervention programme. Combining and
comparing the quantitative and qualitative data provided a deeper understanding of the
study findings. The themes from the qualitative data and the additional findings have also
contributed useful considerations for the design of research protocols for similar future
studies. The previously mentioned steps of the research design protocol, such as data
collection, intervention delivery procedures, and interviewing participants at the end of the
programme, were taken to ensure rigour, and the study findings will help replicate and

reproduce the research protocol in future studies.
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7.4 Suggestions and Implications for Future Research

This study highlights the direction for future research. There are different ways in which
future studies can pursue the research in this study. This feasibility study indicated that the
intervention programme was acceptable and could be implemented with people with
chronic stroke. However, recruiting participants from one clinical setting as it was a single-
centre study was considered one of the limitations in section 7.3. Therefore, a multi-centre
study could be considered in the future to recruit participants from different clinical
settings, which may increase the recruitment rate and the likelihood of achieving the
desired sample size for enabling generalisability. Another limitation was including only
people with chronic stroke. Based on the study findings and the qualitative results, future
studies may consider recruiting people with acute and subacute stroke, if they are medically
stable, to measure the effectiveness of exercises in improving attention and working
memory in the earlier stages of post-stroke onset. Details of the type of pain that excluded
people from participating in this study were unavailable from the local collaborator. Future
studies could focus on this issue by identifying the types of pain that could exclude
participants from such research to help evaluate the possibility of including such

participants and assess whether exercises might exacerbate their pain or not.

The MRC’s framework stages (Campbell, 2000) recommend conducting a pilot trial after the
feasibility study to prepare for an RCT. However, the preliminary results from this feasibility
study regarding the clinical outcome measures do not indicate conducting a clinical trial.
There was no established significant improvement in clinical outcome measures of working
memory and attention. The data do not support the effectiveness of the intervention or the
sensitivity of the outcome measures, given the small sample size of three participants.
Although measuring the feasibility study elements indicated some positive preliminary
results regarding research protocol, conducting a clinical trial as the next step cannot be
recommended. Therefore, a similar feasibility pre-and post-repeated study with modified
eligibility criteria could be developed using recommendations from this feasibility study
protocol with the required sample size of 28 participants and a more extended intervention
period with recruitment from more than one site to address the unanticipated limitations in

this feasibility study due to the pandemic. The pre-and post-repeated measures design have
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been used in previous studies, as reviewed in the literature review chapter, to measure the
effectiveness of interventions such as cardiorespiratory exercises and resistance training on
EF (Kluding, Tseng and Billinger, 2011; Marzolini et al., 2012; EI-Tamawy et al., 2014;
Swatridge et al., 2017).

7.5 Implications for Practice

This PhD study aimed to measure how feasible it is to conduct a clinical trial to investigate
the effectiveness of cardiorespiratory exercises and resistance training in improving working
memory, attention and QoL of people with chronic stroke. The results of the feasibility study
can be summarised in two points. Firstly, the findings indicate some promising results
regarding the research protocol's success and the intervention's acceptability. Secondly, it
was not possible to undertake the planned statistical analyses to evaluate any changes in
the clinical outcome measures. Both results add to the growing body of evidence as they
influence the understanding of the requirements for conducting a feasibility study. In
addition, it highlights the implications for physiotherapy practice regarding EF and cognitive
rehabilitation. Despite the insignificant changes in the clinical outcome measures, it is hoped
that this study will bring the attention of physiotherapists to consider EF outcome measures
in their treatment plans. This was one of the objectives of the survey study in Chapter
Three. It explored whether and how physiotherapists consider participants’ EF during the
assessment process in designing treatment plans and measuring treatment outcomes. It
indicated that assessing EF is generally the occupational therapist’s role, and
physiotherapists can access such information. However, the survey results indicated that
physiotherapists are interested in considering EF outcomes in their treatment plans;
nevertheless, they may not recognise the potential connection between their interventions,
such as cardiorespiratory exercises and resistance training, and possible improvements in
EF. There could be a collaboration between physiotherapists and occupational therapists to
undertake EF assessments and discuss results more frequently to help physiotherapists add
EF as an outcome of physiotherapy treatment plans. It might not require any modification or
addition to interventions if the participant's regular treatment plan already includes
cardiorespiratory exercises and resistance training. As both attention and working memory

have the highest clinical impact on rehabilitation (Zinn et al., 2007), improving them could
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result in better outcomes from rehabilitation. By improving both physical and cognitive

ability, participants may be more willing to engage in rehabilitation.
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Appendix A: Participant Information Sheet of The Survey

Research project title:

PhD Provisional title: A study to examine the efficacy of cardiorespiratory exercises to
improve EF deficits in people who have had a stroke to enhance functional outcomes and

quality of life.
Invitation:

My name is Rida Wahba and I’'m a first year PhD researcher at York St John University. | am a
qualified physiotherapist who is interested in stroke rehabilitation. | would like to invite you
to take part in this survey as you are a member of the ACPIN and because of your
experience in working with people who have had a stroke. It is important to understand why
this study is being conducted and what questions you will be expecting. Therefore, before
you decide to take part in this survey, please, read the following information carefully and
then take your time to decide whether you wish to participate in this study. Thank you for

reading this.
What are the purposes of this survey?

My doctoral research is related to the effectiveness of cardiorespiratory exercises (e.g.:
stationary bicycle or treadmill) and resistance training (e.g.: resistive bands) to improve the
cognitive EF affected after stroke, and whether improvement of executive function,
following physiotherapy intervention, is related to increased functional outcomes and

quality of life of people who have had a stroke.

The survey is my first doctoral study. The aims are to explore:
1. thetypes of physiotherapy interventions provided to people following a stroke.
2. whether and how physiotherapists working with people who have had a stroke
consider patients’ EF (e.g.: working memory, attention, problem-solving) during the
assessment process, in designing the treatment plans and/or in the measurement of

treatment outcomes.
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3. toidentify if and how physiotherapists undertake assessment/outcome
measurement of cognition, and specifically EF, and/or access the results from

assessments undertaken by other members of the multidisciplinary team.

Why you?

You have been chosen to participate in this survey because your experience as a qualified
physiotherapist who has been working with stroke patients and you are a member of the

ACPIN. Your experience will add value to the results of this survey.

Do | have to participate?

It is completely up to you whether you wish to participate in this survey. If you wish to
participate your answers and identity will be completely anonymised. You can still withdraw

your answers from the study any time before the closing date of the survey (date:....).

| will participate, what is next?

Thank you. Now, you will be invited to complete the online survey by clicking on the link
below to answer the questions. The survey questions will be a combination of close and
open questions. The questions are about your role as a physiotherapist in assessing, treating
and measuring cognitive EF with stroke patients. There is no commitment to complete the

survey at one time. You can save your answers and come back later to complete it.

How much time will it take?

It will take approximately no longer than 15 minutes to complete all the questions. You do
not have to complete it in one sitting, it is flexible, so you can save your progress and come
back later to complete it. Please be aware that in order to save the survey and complete it
later, you have to return to the survey on the same computer and the same web browser
and you should not clean your browser cookies to allow the save and continue feature to

work.
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Your information and answers:

There will be no collecting of any personal data or information that can identify you. Your
answers and identity will be anonymised. Your answers will be stored appropriately
according to York St John University’s policy of research ethics and data protection. All
answers and completed surveys will be analysed, and half-completed surveys will still be

analysed.

What will happen to the results of this survey?

The results of this survey will be used as data for my PhD study, the anonymised results
might be made open access after completing my PhD degree, and the results may be
disseminated through a conference presentation or poster or in a journal article. All results

will stay anonymised.

| want to withdraw my answers:

You can ask me to withdraw your answers anytime without giving any reasons before the
survey closing date (date:......). In the survey, you will be asked to provide a pseudonym of
five letters and two numbers of your choice. You only need to send me an e-mail on my

university e-mail address (rida.wahba@yorksj.ac.uk) with your pseudonym and the

numbers. Then, your e-mail and your answers will be deleted immediately and permanently.

If you have any questions/concerns, during or after the survey, or wish to contact an
independent person to whom any questions may be directed or request further

information, please contact:

Nathalie Noret

Senior Lecturer

Chair of the York St John University Module Research Ethics Committee
School of Psychological and Social Sciences

York St John University,

Lord Mayors Walk,

York,
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YO31 7EX

E-mail: n.noret@yorksj.ac.uk

Thank you for reading the previously provided information.

Sincerely yours,

Rida Wahba, PT

PhD Researcher

School of health sciences
York St John University
York
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Appendix B: Finalised Version of the Survey Study (after piloting)

Start of Block: Consent question

Q1 Do you agree to take part in this survey?
Yes. (1)

No. (2)

Skip To: End of Survey If Do you agree to take part in this survey? = No.
End of Block: Consent question

Start of Block: Pseudonym

Q2 Please provide a pseudonym of 5 letters and 2 numbers of your choice:

End of Block: Pseudonym

Start of Block: About your experience
Q3 How long have you been working as a physiotherapist in clinical field?

Please give to the nearest year: z

Q4 What sector do you currently work in:
National Health Services (NHS). (1)
Independent practice. (2)

Private hospital. (3)
Education. (4)
Research. (5)

Charity. (6)

Other (please state): (7)

Display This Question:
If What sector do you currently work in: = National Health Services (NHS).
Q5 If you work in the NHS, what is your current band?

Band 5. (1)

Band 6. (2)

Band 7. (3)

Band 8A. (4)

Band 8B. (5)

Band 8C. (6)

Band 8D. (7)

Band 9. (8)

Other (please state): (9)
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Not applicable. (10)

End of Block: About your experience

Start of Block: Working with stroke patients:

Q6 How long have you been working with people with neurological diagnoses (e.g.: Traumatic Brain
Injury, Multiple Sclerosis, Stroke, Parkinson's Disease)?

Please give to the nearest year:

Q7 How long have you been working with people who have had a stroke? Please give to the nearest

year:

Q8 How frequently do you assess/treat acute patients with stroke? Acute stroke: onset is less than 3
months?

One in every 6 months. (1)

3-5in the last 6 months. (2)

At least one per month. (3)

At least one per week. (4)

Q9 How frequently do you assess/treat chronic patients with stroke? Chronic stroke: onset is more
than 6 months?

One in every 6 months. (1)

3-5in the last 6 months. (2)

At least one per month. (3)

At least one per week. (4)

Q10 In terms of the outcomes that you are looking for after your physiotherapy intervention, please
select your response to the following statement:  Cognitive functions can be defined as
multifaceted mental abilities that are needed to complete different mental processes (e.g.: problem-

solving or attention).
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All

of
the MO.St of the SorTme of the Rarely (4) Never (5)
time time (2) time (3)

(1)

Treatment plans aim to
improve physical outcomes,
(e.g. improving range of
movement, muscle tone,
strength, balance and gait) (1)

Treatment plans aim to
improve cognitive outcomes.

()

Treatment plans aim to
improve functional outcomes
(e.g. mobility, independence
in transfers, Activities of Daily

Livings (ADL)) (3)

Treatment plans aim to
improve sensory outcomes
(e.g. improving the ability to
sense pain, proprioception,
light touch and temperature)

(4)

End of Block: Working with stroke patients:

Start of Block: Assessment and treatment plan

Q11 What type of interventions do you use with your stroke patients?

Cardiorespiratory exercises (e.g.: Body weight support treadmill, bicycle, ergometer). (1)
Resistance and strengthening exercises (e.g.: TheraBand). (2)

Both cardiorespiratory and resistance/strengthening exercises. (3)

Neither. (4)

Display This Question:

If What type of interventions do you use with your stroke patients? = Cardiorespiratory exercises
(e.g.: Body weight support treadmill, bicycle, ergometer).

Or What type of interventions do you use with your stroke patients? = Resistance and strengthening
exercises (e.g.: TheraBand).

Or What type of interventions do you use with your stroke patients? = Both cardiorespiratory and

resistance/strengthening exercises.
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Q12 In general, please describe how do you apply the type of intervention indicated above?

Q13 Please, share your thoughts on why physiotherapists should/should not consider executive

dysfunctions while assessing, designing treatment plans and measuring outcomes?
Executive functions can be defined as “High-level cognitive functions that provide control and
direction of lower-level, more automatic functions” (Stuss, 2009, p. 8). Higher order functions such as

planning, organisation, problem-solving, self-monitoring, decision making.

Q14 Do you deliver group sessions for patients?
All of the time. (1)

Most of the time. (2)

Some of the time. (3)

Rarely. (4)

Never. (5)

Display This Question:

If Do you deliver group sessions for patients? = All of the time.

Or Do you deliver group sessions for patients? = Most of the time.
Or Do you deliver group sessions for patients? = Some of the time.

Q15 Please describe the types of physiotherapy groups provided:

Q16 If you use cardiorespiratory exercises as your treatment/intervention programme, on average,

what is the frequency you use for your patients?
1 session per week. (1)

2-3 sessions per week. (2)

4-5 sessions per week. (3)

More than 5 sessions per week. (4)

| do not use cardiorespiratory exercises. (5)

Other, please explain: (6)

Q17 If you use cardiorespiratory exercises as your treatment/intervention programme, on average,

what is the intensity you use for your patients?
15-30 minutes per session. (1)

30-45 minutes per session. (2)
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45-60 minutes per session. (3)
More than 60 minutes per session. (4)
| do not use cardiorespiratory exercises. (5)

Other, please explain: (6)

Q18 On average, how many weeks is the duration of your cardiorespiratory treatment/intervention

programme?

Q19 If you use resistance/strengthening exercises as your treatment/intervention programme, on

average, what is the frequency you use for your patients?
1 session per week. (1)

2-3 sessions per week. (2)

4-5 sessions per week. (3)

More than 5 sessions per week. (4)

| do not use resistance/strengthening exercises. (5)

Other, please explain: (6)

Q20 If you use resistance/strengthening exercises as your treatment/intervention programme, on

average, what is the intensity you use for your patients?
15-30 minutes. (1)

30-45 minutes. (2)

45-60 minutes. (3)

More than 60 minutes. (4)

| do not use resistance/strengthening exercises. (5)
Other, please explain: (6)

Q21 On average, how many weeks is the duration of your resistance/strengthening

treatment/intervention programme?

Q22 In terms of your initial assessment with people who have had a stroke, please select your

response to the following statements:

All of the Most of the Some of the
time (1) time (2) time (3) Rarely (4) Never ()
| consider
executive
functions in
my initial

assessment (1)
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| use outcome

measure(s) for
baseline

assessment (2)

| use outcome
measure(s) for
assessment of
executive
functions
impairments

(3)

Q23 To what extent do you think that stroke patients experience executive functions impairments?
All of the cases; 100% (1)

Almost most of the cases; up to 95%. (2)

75% of the cases. (3)

50% of the cases. (4)

25% of the cases. (5)

Almost none of the cases; at most 5%. (6)

Q24 How do you access executive functioning assessment information for your patients with stroke?
| undertake my own assessment. (1)
From other multidisciplinary team colleagues (e.g.: occupational therapist, clinical psychologist). (2)
From the patient's medical notes. (3)
Other: please explain: (4)

Display This Question:
If How do you access executive functioning assessment information for your patients with stroke? = |

undertake my own assessment.

Q25 How frequently do you assess for executive function impairments (e.g.: problem-solving
attention, memory) in your assessment?

Infrequently; 1 patient maximum in every 10 patients. (1)

Less frequently; between 2-3 patients in every 10 patients. (2)

Frequently; at least 1 patient in every 5 patients. (3)

Very frequently; | assess every patient. (4)

| do not assess executive functions impairments. (5)

Please explain why you do or do not assess executive function: (6)
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Q26 What outcome measures do you use for your assessment of cognitive functions

impairments/executive function impairments? You can select more than one answer

administer | administer
this myself  this myself
for for re-
baseline evaluation
assessment (2)

(1)

Mini-Mental State
Examination (MMSE)
(Folstein, Folstein and

McHugh, 1975) (1)

Montreal Cognitive
Assessment (MoCA)
(Nasreddine et al. 2005)

(2)

Behavioural Assessment
of Dysexecutive
Syndrome (BADS)
(Wilson, 1996) (3)

Stroop (Graf, Uttl and
Tuokko, 1995) (4)

Wisconsin Card Sorting
Task (WCST) (Drewe,
1974) (5)

Trail Making (A, B)
(Army Individual Test
Battery, 1944) (6)

Executive Function
Performance Test (EFPT)
(Baum et al. 2007; 2008)

(7)

| access
Itis used by findings when
other administered
colleagues in by other
multi- colleagues in
disciplinary multi-
team (3) disciplinary
team (4)

Not used
(5)

Q27 From your experience, please rank the following executive function impairments with stroke
survivors you have worked with from 1 (the most common) to 5 (the least common)?

__ Attention (1)

______ Working memory. (2)
Problem-solving. (3)

_______ Planning. (4)
Decision making. (5)

Other, please state (6)
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Q28 What do you consider to be the most treatable or reversible type of executive function
impairment?

Attention deficit. (1)

Working memory deficit. (2)

Problem-solving deficit. (3)

Planning deficit. (4)

Decision making deficit. (5)

Other, please state: (6)

Q29 In your opinion, what are the most common type of executive function impairments that may
affect engagement in physiotherapy interventions and the outcomes of treatment?

Attention (1)

Working memory. (2)

Problem-solving. (3)

Planning. (4)

Decision making. (5)

Other, please state: (6)

End of Block: Assessment and treatment plan

Start of Block: Intervention
Q30 In terms of your practice with people who have had a stroke, please select your response to the
following statements:

All
of Most of the Some of the
t'?rl;ee time (2) time (3) Rarely (4) Never (5)

(1)

| consider executive
function impairments
while designing individual
treatment plans (1)

| consider executive
function impairments
while designing and
delivering groups
treatment plans (2)
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Q31 Please rate your level of agreement or disagreement with the following statements:

It is important for
physiotherapists to be aware if
a stroke patient has problems

with executive functions (1)

Physiotherapists should assess
executive function impairments
before designing their
treatment plans for stroke
patients (2)

Physiotherapists should take
any executive function
impairments into consideration
while designing their treatment
plans for stroke patients (3)

It is a physiotherapist’s role to
assess executive functions
impairments with stroke
patients (4)

Physiotherapists do not have
time to assess executive
functions impairments with
stroke patients (5)

| have had training to enable
me to assess executive
functions (6)

It is an occupational therapist’s
role to assess executive
functions in my multi-
disciplinary team (7)

It is a psychologist’s role to
assess executive functions in
my multi-disciplinary team (8)

Executive functions are not a
priority for physiotherapy
intervention with people who
have had a stroke (9)

Strongly

agree

(1)

Agree (2)

Neither
agree nor
disagree (3)

Disagree (4)

Strongly
disagree (5)

Q32 Do you have any other comments about physiotherapy evaluation and interventions with stroke

patients?

End of Block: Intervention
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Appendix C: Piloted Version of the Survey

Start of Block: Consent question

Q1 Do you agree to take part in this survey?
Yes. (1)

No. (2)

Skip To: End of Survey If Do you agree to take part in this survey? = No.
End of Block: Consent question

Start of Block: Pseudonym

Q2 Please provide a pseudonym of 5 letters and 2 numbers of your choice:

End of Block: Pseudonym
Start of Block: About your experience
Q3 How long have you been working as a physiotherapist?

Please give to the nearest year:

Please give to the nearest year:

Q4 What sector do you currently work in:
National Health Services (NHS). (1)
Independent practice. (2)

Private hospital. (3)
Education. (4)
Research. (5)

Charity. (6)

Other (please state): (7)

Display This Question:

If What sector do you currently work in: = National Health Services (NHS).
Q5 If you work in the NHS, what is your current band?

Band 5. (1)

Band 6. (2)

Band 7. (3)

Band 8A. (4)

Band 8B. (5)

Band 8C. (6)

Band 8D. (7)
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Band 9. (8)
Other (please state): (9)
Not applicable. (10)

End of Block: About your experience

Start of Block: Working with stroke patients:

Q6 How long have you been working with people with neurological diagnoses (e.g.: Traumatic Brain
Injury, Multiple Sclerosis, Stroke, Parkinson's Disease)?

Please give to the nearest year:

Q7 How long have you been working with people who have had a stroke? Please give to the nearest

year:

Q8 How frequently do you assess/treat acute patients with stroke? Acute stroke: onset is less than 3
months?

One in every 6 months. (1)

3-5in the last 6 months. (2)

At least one per month. (3)

At least one per week. (4)

Q9 How frequently do you assess/treat chronic patients with stroke? Chronic stroke: onset is more
than 6 months?

One in every 6 months. (1)

3-5in the last 6 months. (2)

At least one per month. (3)

At least one per week. (4)
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Q10 In terms of the outcomes that you are looking for after your physiotherapy intervention, please

select your response to the following statement.

All of the  Most of the Some of the

time (1) time (2) time (3) Rarely (4) Never (5)

Treatment plans aim to
improve physical
outcomes, (e.g.

improving range of
movement, muscle tone,
strength, balance and

gait) (1)

Treatment plans aim to
improve cognitive
outcomes. Cognitive
functions can be
defined as
multifaceted mental
abilities that are
needed to complete
different mental
processes (e.g.:
problem-solving or
attention) (2)

Treatment plans aim to
improve functional
outcomes (e.g. mobility,
independence in
transfers, Activities of
Daily Livings (ADL)) (3)

Treatment plans aim to
improve sensory
outcomes (e.g.
improving the ability to
sense pain,
proprioception, light
touch and temperature)

(4)

End of Block: Working with stroke patients:

Start of Block: Assessment and treatment plan

Q11 What type of interventions do you use with your stroke patients?
Cardiorespiratory exercises (e.g.: BWS treadmill, bicycle, ergometer). (1)
Resistance and strengthening exercises (e.g.: TheraBand). (2)

Both cardiorespiratory and resistance/strengthening exercises. (3)
Neither. (4)
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Display This Question:

If What type of interventions do you use with your stroke patients? = Cardiorespiratory exercises
(e.g.: Body weight support treadmill, bicycle, ergometer).

Or What type of interventions do you use with your stroke patients? = Resistance and strengthening
exercises (e.g.: TheraBand).

Or What type of interventions do you use with your stroke patients? = Both cardiorespiratory and
resistance/strengthening exercises.

Q12 In general, please describe how do you imply the type of intervention indicated above?

Q13 Please, share your thoughts on why physiotherapists should/should not consider executive

dysfunctions while assessing, designing treatment plans and measuring outcomes?
Executive functions can be defined as “High-level cognitive functions that provide control and
direction of lower-level, more automatic functions” (Stuss, 2009, p. 8). Higher order functions such as

planning, organisation, problem-solving, self-monitoring, decision making.

Q14 Do you deliver group sessions for patients?
All of the time. (1)

Most of the time. (2)

Some of the time. (3)

Rarely. (4)

Never. (5)

Display This Question:
If Do you deliver group sessions for patients? = All of the time.
Or Do you deliver group sessions for patients? = Most of the time.

Or Do you deliver group sessions for patients? = Some of the time.

Q15 Please describe the types of physiotherapy groups provided:

Q16 If you use cardiorespiratory exercises as your treatment/intervention programme, on average,

what is the frequency you use for your patients?
1 session per week. (1)

2-3 sessions per week. (2)
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4-5 sessions per week. (3)
More than 5 sessions per week. (4)
| do not use cardiorespiratory exercises. (5)

Other, please explain: (6)

Q17 If you use cardiorespiratory exercises as your treatment/intervention programme, on average,

what is the intensity you use for your patients?
15-30 minutes per session. (1)

30-45 minutes per session. (2)

45-60 minutes per session. (3)

More than 60 minutes per session. (4)

| do not use cardiorespiratory exercises. (5)
Other, please explain: (6)

Q18 On average, how many weeks is the duration of your cardiorespiratory treatment/intervention

programme?

Q19 If you use resistance/strengthening exercises as your treatment/intervention programme, on

average, what is the frequency you use for your patients?
1 session per week. (1)

2-3 sessions per week. (2)

4-5 sessions per week. (3)

More than 5 sessions per week. (4)

| do not use resistance/strengthening exercises. (5)
Other, please explain: (6)

Q20 If you use resistance/strengthening exercises as your treatment/intervention programme, on

average, what is the intensity you use for your patients?
15-30 minutes. (1)

30-45 minutes. (2)

45-60 minutes. (3)

More than 60 minutes. (4)

| do not use resistance/strengthening exercises. (5)

Other, please explain: (6)

Q21 On average, how many weeks is the duration of your resistance/strengthening

treatment/intervention programme?
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Q22 In terms of your initial assessment with people who have had a stroke, please select your
response to the following statements:

All of the Most of the Some of the

time (1) time (2) time (3) Rarely (4) Never (5)

| consider
executive functions
in my initial
assessment (1)

| use outcome

measure(s) for
baseline

assessment (2)

| use outcome
measure(s) for
assessment of
executive functions
impairments (3)

Q23 To what extent do you think that stroke patients experience executive functions impairments?
All of the cases; 100% (1)

Almost most of the cases; up to 95%. (2)

75% of the cases. (3)

50% of the cases. (4)

25% of the cases. (5)

Almost none of the cases; at most 5%. (6)

Q24 How do you access executive functioning assessment information for your patients with stroke?
| undertake my own assessment. (1)
From other multidisciplinary team colleagues (e.g.: occupational therapist, clinical psychologist). (2)
From the patient's medical notes. (3)

Other: please explain: (4)

Display This Question:
If How do you access executive functioning assessment information for your patients with stroke? =1

undertake my own assessment.

Q25 How frequently do you assess for executive function impairments (e.g.: problem-solving
attention, memory) in your assessment?

Infrequently; 1 patient maximum in every 10 patients. (1)

Less frequently; between 2-3 patients in every 10 patients. (2)

Frequently; at least 1 patient in every 5 patients. (3)

Very frequently; | assess every patient. (4)
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| do not assess executive functions impairments. (5)

Please explain why you do or do not assess executive function: (6)

Q26 What outcome measures do you use for your assessment of cognitive functions

impairments/executive function impairments? You can select more than one answer

administer | administer
this myself this myself
for for re-
baseline evaluation
assessment (2)

(1)

Mini-Mental State
Examination (MMSE)
(Folstein, Folstein
and McHugh, 1975)

(1)

Montreal Cognitive
Assessment (MoCA)
(Nasreddine et al.
2005) (2)

Behavioural
Assessment of
Dysexecutive
Syndrome (BADS)
(Wilson, 1996) (3)

Stroop (Graf, Uttl and
Tuokko, 1995) (4)

Wisconsin Card
Sorting Task (WCST)
(Drewe, 1974) (5)

Trail Making (A, B)
(Army Individual Test
Battery, 1944) (6)

Executive Function

Performance Test

(EFPT) (Baum et al.
2007; 2008) (7)

| access
Itisused by  findings when
other administered
colleagues in by other
multi- colleagues in
disciplinary multi-
team (3) disciplinary
team (4)

Not used

(5)

Q27 From your experience, please rank the following executive function impairments with stroke

survivors you have worked with from 1 (the most common) to 5 (the least common)?

Attention (1)
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______Working memory. (2)
Problem-solving. (3)

_______ Planning. (4)
Decision making. (5)

Other, please state (6)

Q28 What do you consider to be the most treatable or reversible type of executive function
impairment?

Attention deficit. (1)

Working memory deficit. (2)

Problem-solving deficit. (3)

Planning deficit. (4)

Decision making deficit. (5)

Other, please state: (6)

Q29 In your opinion, what are the most common type of executive function impairments that may
affect engagement in physiotherapy interventions and the outcomes of treatment?

Attention (1)

Working memory. (2)
Problem-solving. (3)
Planning. (4)

Decision making. (5)
Other, please state: (6)

End of Block: Assessment and treatment plan

Start of Block: Intervention
Q30 In terms of your practice with people who have had a stroke, please select your response to the

following statements:

All of
the Most of the Some of the
time time (2) time (3) Rarely (4) Never (5)

(1)

| consider executive
function impairments
while designing
individual treatment
plans (1)

| consider executive
function impairments
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while designing and
delivering groups
treatment plans (2)

Q31 Please rate your level of agreement or disagreement with the following statements:

Strongly Neither
) Strongly
agree  Agree (2) agreenor  Disagree (4) .~ (5)
(1) disagree (3) g

It is important for
physiotherapists to be
aware if a stroke patient
has problems with
executive functions (1)

Physiotherapists should
assess executive function
impairments before
designing their treatment
plans for stroke patients (2)

Physiotherapists should
take any executive function
impairments into
consideration while
designing their treatment
plans for stroke patients (3)

It is a physiotherapist’s role
to assess executive
functions impairments with
stroke patients (4)

Physiotherapists do not
have time to assess
executive functions

impairments with stroke

patients (5)

| have had training to
enable me to assess
executive functions (6)

It is an occupational
therapist’s role to assess
executive functions in my
multi-disciplinary team (7)

It is a psychologist’s role to
assess executive functions
in my multi-disciplinary
team (8)
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Executive functions are not
a priority for physiotherapy
intervention with people
who have had a stroke (9)

Q32 Do you have any other comments about physiotherapy evaluation and interventions with stroke
patients?

End of Block: Intervention
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Appendix D: University Ethical Approval

York St John University,
Lord Mayors Walk,
York,

YO31 7EX

28t June, 2019

York St John University Cross School Research Ethics Committee
(Health Sciences, Sport, Psychological and Social Sciences and Business)

Dear Rida,

Title of study: A study to examine the efficacy of cardiorespiratory exercises to improve
executive functions deficits in stroke survivors to enhance functional
outcomes and quality of life.

Ethics reference: Wahba_28062019

Date of submission: 02/06/2019

| am pleased to inform you that the above application for ethical review has been reviewed by the Cross
School Research Ethics Committee and | can confirm a favourable ethical opinion on the basis of the
information provided in the following documents:

Document Date
Application for ethical approval form 02/06/2019
Research Application Form 02/06/2019

Please notify the committee if you intend to make any amendments to the original research as submitted
at date of this approval, including changes to recruitment methodology or accompanying documentation.
All changes must receive ethical approval prior to commencing your study.

Yours sincerely,

UG-

Nathalie Noret
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Appendix E: Survey Covering e-mail

Invitation to participate in a survey

My name is Rida Wahba and I’'m a first year PhD researcher at York St John University. | am a
qualified physiotherapist who is interested in stroke rehabilitation. | would like to invite you
to take part in this survey as you are a member of the ACPIN and because of your experience

in working with people who have had a stroke.
What are the purposes of this survey?

My doctoral research is related to the effectiveness of cardiorespiratory exercises (e.g.:
stationary bicycle or treadmill) and resistance training (e.g.: resistive bands) to improve the
cognitive EF affected after stroke, and whether improvement of executive function, following
this type of physiotherapy intervention, is related to increased functional outcomes and

quality of life of people who have had a stroke.

This survey is my first doctoral study. The aims are to explore:

1. the types of physiotherapy intervention provided to people following a stroke

2. whether and how physiotherapists working with people who have had a stroke
consider patients’ EF (e.g.: working memory, attention, problem-solving) during the
assessment process, in designing the treatment plans and/or in the measurement of
treatment outcomes;

3. toidentify if and how physiotherapists undertake assessment/outcome measurement
of cognition, and specifically EF and/or access the results from assessments

undertaken by other members of the multidisciplinary team.
How much time will it take?

The survey will take approximately no longer than 15 minutes to be completed. You do not
have to complete it in one sitting, it is flexible, so you can save your progress and come back
later to complete it. Please be aware that in order to save the survey and complete it later,
you have to return to the survey on the same computer and the same web browser and you

should not clean your browser cookies to allow the save and continue feature to work.
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Your identity and your answers will be anonymised:

There will be no collecting of any personal data that can identify you. Your answers and

identity will be anonymised.

If you would like to participate in this survey, kindly, click on the link below.

Link: (.......... )

Your participation is really appreciated, and it will be a great help to address an apparent gap

in the literature. The findings will help to inform the design of the main study of my PhD.

If you have any questions about this survey, please e-mail me at (rida.wahba@yorksj.ac.uk).

Sincerely yours,

Rida Wahba, PT

PhD Researcher

School of health sciences
York St John University
York
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Appendix F: Thematic Maps

Oy EA.¥H2
(SN A Theme
/ Al: Subtheme

S'm[d-:] ;emwvu P%/ f‘5+
[MW%J | {, ﬁ Fous o

|Ml$¢

5F ;mpw{avf s
md'avw_
Holrshe 'AW"“

gjbv\'] W K I-J/ 28

262



Appendix G: Acceptability of Intervention Survey

YSJU Ethics Approval Refs: UREISC

20/21-07

IRAS project ID: 281547 1841 \s(('l??(y)(HN
IRAS Ethics Approval Ref: UNIVERSITY
21/YH/0285

Physiotherapist
York St John University
Email: rida.wahba@yorksj.ac.uk

ACCEPTABILITY OF INTERVENTION PROGRAMME SURVEY

Now that the treatment programme is completed, please share your views
about it. All answers are treated with confidentiality. If you are unable to
complete this survey yourself, please ask one of your family members or
carers to help you with it

Consent question, please initial the box to the right of the statement

| agree to participate in this survey study. | understand the purpose
and nature of this study

| grant permission for the data generated from this interview/survey
to be used in the researcher's publications on this topic.

Name of participant:
Signature:

Date:
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Treatment details and acceptability:

1. How helpful did you find the treatment programme overall?

Not helpful at | A little Moderately Very
all helpful helpful helpful

Extremely
helpful

Please explain:

2. Please rate your level of agreement or disagreement with the following

statements about treatment details:

The 12-week length of the programme was a reasonable amount of time for

me

Strongly Agree Neither agree nor | Disagree Strongly
agree disagree disagree
Please explain:

Three sessions per week were reasonable for me to attend

Strongly Agree Neither agree nor | Disagree Strongly
agree disagree disagree

Please explain:

treatment (treadmill and exercises)

The 60 minutes session length was enough time to do the different types of

Too long Long Just the right Short
length of time

Too short

Please explain:

for me

Five minutes to warm up at the beginning of each session was enough time

Too long Long Just the right Short
length of time

Too short

Please explain:

264



Five minutes to cool down at the end of each session to cool down was
enough time for me

Too long

Long

Just the right
length of time

Short

Too short

Please explain:

The 3 to 5 minutes of rest time between each type of exercise was enough

time for me

Too long Long Just the right Short Too short
length of time

Please explain:

20 minutes for each type of exercises was enough time for me

Too long Long Just the right Short Too short

length of time

Please explain:

3. Please select your response to the following statements about
different aspects of the treatment programme:

At the end of the 12 weeks treatment, have you noticed any changes in your
attention? Attention is defined as the ability to concentrate on a specific
action while at the same time suppressing irrelevant stimuli memory,

attention, and

quality of life

My attention
has improved
a lot

My attention
has improved
a bit

My attention
is the same
as it was
before doing
the
treatment

My attention
has got a bit
worse

My attention
has got a lot
worse

Please explain:

At the end of the 12 weeks treatment, have you noticed any changes in your
memory? Memory is defined as the ability to store information during tasks
and process it such as trying to memorise a phone number before dialling
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My memory | My memory | My memory | My memory | My memory
has improved | has improved | is the same has got a bit | has got a lot
a lot a bit as it was worse worse
before doing
the
treatment

Please explain

At the end of the 12 weeks treatment, have you noticed any changes in your
quality of life? Quality of life is defined as the quality in your activities of
you daily living such as social interaction, walking, remembering events
and actions, improved attention to actions and details

My quality of | My quality of | My quality of | My quality of | My quality of
life has life has life is the life has gota | life has got a
improved a improved a same as it bit worse lot worse
lot bit was before

doing the

treatment

Please explain:

4. Please select your response to the following statements about the
level of difficulty of the treatment programme:

How difficult did you find walking on the treadmill

Not difficult | A little Moderately | Very difficult | Extremely
at all difficult difficult difficult

Please explain:

How difficult did you find using resistance exercises (using the dumbbells)

Not difficult | Alittle Moderately | Very difficult | Extremely
at all difficult difficult difficult

Please explain:

How difficult did you find increasing the speed while walking on the treadmill
during sessions and during the course of the 12-week treatment

Not difficult | A little Moderately | Very difficult | Extremely
atall difficult difficult difficult

Please explain:
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How did you find increasing the weight of the dumbbells during sessions and
during the course of the 12-week treatment

Not difficult | Alittle Moderately | Very difficult | Extremely

at all difficult difficult difficult
Please explain:

Safety and procedures:

5. Please rate your level of agreement or disagreement with the following
statements

All safety procedures during each session while performing exercises
(walking on a treadmill and lifting dumbbells) were appropriate

Strongly Agree Neither agree Disagree Strongly
agree nor disagree disagree
Please explain:

All safety procedures during each session while performing exercises
(walking on a treadmill and lifting dumbbells) were carried out well
Strongly Agree Neither agree Disagree Strongly
agree nor disagree disagree
Please explain:

The researcher/physiotherapist was understanding

Strongly Agree Neither agree Disagree Strongly
agree nor disagree disagree
Please explain:

The researcher/physiotherapist was helpful

Strongly Agree Neither agree Disagree Strongly
agree nor disagree disagree
Please explain:

The researcher’s instructions were easy to hear and clear

Strongly Agree Neither agree Disagree Strongly
agree nor disagree disagree
Please explain:
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The location/s of the treatment programme was accessible

Strongly Agree Neither agree Disagree Strongly
agree nor disagree disagree

Please explain:

The location/s of the treatment programme was well prepared

Strongly Agree Neither agree Disagree Strongly
agree nor disagree disagree

Please explain:

6. Please answer the following questions about the research study and
provide an explanation when possible:

Did you have any unexpected adverse effect during and/or after the
treatment programme? (Adverse effects such as shortness of breath,

fatigue)

Yes No | do not know

Please Explain:

Would you be interested to take part in a future clinical trial based on this
research?

Yes No | do not know

Please Explain:

Would you be willing to be allocated (randomised) to a similar treatment
and/or control group in future trials?

Yes No | do not know

Please Explain:

Would you prefer to have more than one researcher/physiotherapist during
each session?

Yes No | do not know

Please explain:
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Would you recommend this treatment programme to other individuals with
stroke?

Yes No | do not know

Please explain:

Please explain, what, if any, were the most successful aspects of the
programme? What did you like the most about the programme?

Please explain, what, if any, were the least successful aspects of the
programme? What did you like the least about the programme?

What, if anything could be done to improve the programme?

Do you have any other comments or feedback you would like to share about

the treatment or the study?

Thank you for your time
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Appendix H: Recruitment Checklist for Gatekeeper

YSJU Ethics Approval Refs: UREISC 20/21-07
IRAS project ID: 281547

IRAS Ethics Approval Ref: 21/YH/0285 . | YORK
Rida Wahba, PhD Candidat 1841 | SU-OHN
\da Wahba, andidate UNIVERSITY

Physiotherapist
York St John University
Email: rida.wahba@yorksj.ac.uk

RECRUITMENT CHECKLIST FOR GATEKEEPER

Title of study:

A feasibility study to examine the effectiveness of cardiorespiratory exercises and resistance
training to improve working memory and attention disorders in people who have had a

stroke to enhance functional outcomes and quality of life.

Please provide answers to the following questions:

Inclusion Criteria Screening

Is the patient older than 18 years old? Yes No

How old is the patient?

Has the patient been diagnosed with a unilateral Yes No

stroke?

How long has the patient been diagnosed with ( )years

stroke? () months

Is the patient able to walk 10 meters over the Yes No Not Not
ground, with walking aids if required but without assessed | known
physical assistance?

Does the patient have a Stable cardiovascular and Yes No Not Not
respiratory condition? assessed | known
Does the patient have affected executive functions? | Yes No Not Not

assessed | known

If answered “Yes”, which executive functions are affected?
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Does the patient have functional use of one arm Yes No Not Not

(e.g., would they be able to pick up a cup and take a assessed | known

drink)?

Does the patient have the capacity to provide Yes No Not Not

written consent? assessed | known

Exclusion Criteria Screening

Does the patient have any heart-related problems? | Yes No Not Not
assessed | known

Does the patient have any respiratory-related Yes No Not Not

problems (e.g., Chronic Obstructive Pulmonary assessed | known

Disease (COPD))?

Has the patient had any heart surgeries and / or Yes No Not Not

pacemakers? assessed | known

Does the patient have other neurological disorders? | Yes No Not Not
assessed | known

Is the patient unable to use any communication Yes No Not Not

methods such as speech, written communication, assessed | known

and / or gestures?

For Gatekeeper Staff

Has the patient received a copy of the Participant Yes No Not Not

Information Sheet? assessed | known

Has the patient received the Montreal Cognitive Yes No Not Not

Assessment Test (MoCA) (Nasreddine et al. 2005)? assessed | known

If answered “Yes”, please provide the score and assessment date

Has the patient received the 10-metre walk test Yes No Not Not

(10MWT) (Collen, Wade and Bradshaw 1990)? assessed | known

If answered “Yes”, please provide the score and assessment date

Does the patient have a score of the Stroke Severity | Yes No Not Not

National Institute of Health Stroke Scale (Lyden assessed | known

2017)?

If answered “Yes”, please provide the score and assessment date
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Confirmation and Contact Details

Is the patient interested to participate in study? Yes No

Has the patient approved for you to pass their Yes No
contact information details on to the researchers?

Please insert the patient’s name:

Please provide the patient’s preferred way of communication

Telephone:

Mobile:

Email:

Post:

Date /]

Name of staff member/clinician/therapist:
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Appendix I: Consent Form

YSJU Ethics Approval Refs: UREISC

20/21-07 VORK
IRAS project ID: 281547 1552” ST JOHN
IRAS Ethics Approval Ref: 21/YH/0285 UNIVERSITY

Rida Wahba, PhD Candidate
Physiotherapist

York St John University

Email: rida.wahba@yorksj.ac.uk

CONSENT FORM
Title of study:

A feasibility study to examine the effectiveness of cardiorespiratory exercises
and resistance training to improve working memory and attention disorders in
people who have had a stroke to enhance functional outcomes and quality of
life.

Please read the following carefully and do ask if you have any questions. If you
decide to participate in the study, please sign and date the declaration at the
end.

If you agree, please initial the box to the right of the statement

| confirm that | have read the participant information sheet
dated....cccoeeeeennnnn. (version............ ) for this study or it has been read to
me. | have had the opportunity to ask questions about it and they have
been answered to my satisfaction.

| understand that my participation is voluntary and that | am free to
withdraw at any time without giving any reason, without any future
medical care or rehabilitation being affected.

| understand that the collected information during the study may be
looked at by the research team (researcher and supervisors) from York
St John University, | give permission for these individuals to have access
to my anonymised data.
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| have read and understood everything in the Participant Information
Sheet | have been given.

| understand that there is a low risk of adverse events as part of the
intervention such as falling, fatigue, or distress.

| understand that all my information will be treated confidentially, and
all data related to my interventions will be discussed by the research
team (researcher and supervisors). The names of the members of the
research group are at the end of this document.

| understand that all anonymised data, records, and results will be
shared with the research group for discussion.

| understand that my name will not be identified by any persons of the
research group except the main researcher who will be delivering the
intervention.

| understand that this consent form with my name will be scanned and
saved electronically on YSJ OneDrive and paper copies will be shredded,
and then disposed of using the YSJU confidential waste service at York St
John University and only accessed by the research team (researcher and
supervisors).

| understand that | will not be identified in any written work related to
this study such as the PhD thesis, a conference poster, presentation, or
journal article.

| understand that the results of this study might be disseminated as a
published journal article, through teaching health sciences at university
or conference presentation or poster.

| understand that the anonymised data will be available on the
University’s Open Access repository and might be used for teaching
purposes or future research by other researchers or academics.

| understand that the researcher will contact me before each
intervention session or outcome measure / data collection session as a
reminder using my preferred means of contact (e.g., phone call, e-mail,
or text message).

| consent voluntarily to participate as a participant in this research and have
been given a copy of this consent and participant information sheet for my

own record.
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My preferred means of contact is:

Please tick the box:

Phone call
Text message
E-mail

Print name of participant

Signature of participant

Date /]

Print name of witness

Signature of witness

Date /]

Audio recording of consent needed: Yes[ ] No [ ]
Audio recording of consent made: Yes[ ] No [ ]

Witnessed by (name)

Witness sighature

(Relationship to participant):

Date / /]
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| would like to receive a summary of the results at the end of this study:
Yes[ ] No[ ]
If yes, please provide either an email address or postal address below:

Email:

Address:

Statement by the researcher/person taking consent:

To the best of my ability, | have made sure that the participant understands
the intervention procedures.

| confirm that the participant was given an opportunity to ask questions about
the study, and all the questions asked by the participant have been answered
correctly and to the best of my ability. | confirm that the individual has not
been forced into giving consent, and the consent has been given freely and
voluntarily.

A copy of this consent form has been provided to the participant.

Print Name of Researcher/person taking the consent:

Signature of Researcher /person taking the consent:

Date /]
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Appendix J: The NHS Ethical Approval

Ymchwil lechyd m
a Giofal Cymru

Health and Care Health H.'ESE'EII:(.h
Research Wales Authority
Dr Alison Laver-Fawcett
Senior Fellow of the Higher Education Academy Doctor Email soorouaiedDiva nte
of Philosophy (FhD)

York 5t John Liniversity
School of Science, Technology and Health
Lord Mayors Walk

Y ork
Y031 TEX
28 January 2022
Dwear Dr Laver-Fawcett
HRA and Health and Care
Research Wales (HCR
Approval Letier
Study title: A feasibility study to investigate the effect of
cardiorespiratory exercises and resistance fraining on
the working memorny, attention, and guality of life of
people with chronic stroke
IRAS project ID: 284347
REC reference: HMYHD285
Sponsor Organization not set

| am pleased to confirm that HRA and Health and Care Research Wales (HCRW) Approval
has been given for the above referenced study, on the basis described in the application form,
protoeod, supporting decumentation and any clarfications received. You should not expect to
receive anything further relating to this application.

Please now work with participating NMHS organisations to confirm capacity and capability, in

lime with the nstructions provided in the “Information to supoont study set wp” section iowards
the end of this letier.

How should | work with participating MHS/H5C organisations in Northern Ireland and
Scotland?

HRA and HCRW Approval does not apply to NHS/HSC organisations within Morthem Inetand
and Scofland.

If you indicated i your IRAS fiorm that you do have participating organisations in either of
these devolved adminstrations, the final document set and the study wide govemance report
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Appendix K: Reported Adverse Events

pulling

Session
P1 P2 P3
number
Fine, a bit sore but
1 . ] Slight ache in the knee joint Not started yet
nothing concerning
2 Fine Slight ache in the knee joint Not started yet
3 i Knee discomfort seems to have Not started yet
ine
eased
4 Fine No change Not started yet
A bit sore in my neck. But Not started yet
5 | did do some work on No change
the weekend
Still a bit sore but I'm Not started yet
6 sure [Researcher’s name] | No change
has a plan
[Researcher’s name] had Not started yet
7 a plan, it worked. Nearly- | No change
over the pain in my neck
8 Fine Dull ache, Knee more in left Not started yet
Low level headache. Several days | Not started yet
9 Fine this week. Knees OK. Walked to
town.
10 Fine Still low-level headache Not started yet
. Headache easing. Knees not Not started yet
11 Fine .
painful
12 Fine Headache eased. Knees OK. Not started yet
] ) Exercise session 12/9/2022 Not started yet
A bit sore but nothing to )
13 resulted in severe lower back
worry about . .
pain (leg extension)
o Still a bit sore but nothing | Pain in the back treated with Not started yet
hectic ibuprofen gel and a heating pad
o Pain in the back is slightly Not started yet
15 Pain is gone . .
reduced will attend the session
Back pain continues. Overall Not started yet
16 Feeling good body pain depending on
movement.
Pain not responding to heat. Leg
17 Good extension machine cause of None
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18 Feeling good Lower back pain continues Thighs stiff
Lower back pain continues no
A bit of a slog but it was P
19 longer tolerance. Leg press to None
over
blame
Pain easing wit back massage
20 okay Sleepy
and heat
21 Went really quick Not reported None
22 A good session Not reported None
Missed because | had to Not reported
23 None
go to work
Made up for being off on | Not reported
24 None
Wednesday
25 Was good Not reported None
26 Good session Not reported None
Really good, feel like | Not reported
27 have made [Unreadable None
word]
28 Good Not reported None
Missed as | had to go to Not reported
29 8 P Slightly stiff
work
Friday what can | say. It Not reported
30 was pretty good. Feel like None
| am making progress
Mondays sessions was Not reported
31 None
okay
A good session but so Not reported
32 tired, made it home and None
went to bed!
What a day. | slept till Not reported
33 [wife’s name] come Off away
home didn’t make it in
34 Not reported Not reported Funeral
35 Not reported Not reported Slightly stiff
36 Not reported Not reported Not reported
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Appendix L: Collected Data for P1 and P2

Data collection Treadmill P1 9:00-10:00 am Mon, Wed, Fri
Affected side Age Target HR
Rt 52 168
Comments Starting from 24/08 the speed of HR is not recorded. It's usually 2 and after 1 min it goes to the speed that is recorded and then
speeds increased to speed2 at 5 min
Before that, speed5 was for 1 min to take the HR at 18 and then cool down
Starting from 9/9 speed was increased to 5.7 for longer period of time as if more than this it would be running/ starting HR is 3
and not recorded
Starting from 03/10 speed was increased to 5.9 for longer period of time as if more than this it would be running/ starting HR is
3 and not recorded
(-] o £ ® w el 2
a b T S (SN )
01/08/22 1 63 1.5 km/hr | 73 2.2 73 3.0 76 4.1 83 5.2 7 9
km/hr km/hr km/hr km/hr
03/08/22 2 56 2.2 km/hr | 75 3.3 72 4.0 74 4.6 81 5.5 11 11 at 18 min the RPE was 13
km/hr km/hr km/hr km/hr
05/08/22 3 63 2.2km/hr | 69 | 3.3 77 5.0 83 5.3 72 5.5 10 10 72: at 18 min the HR sensor didn't work, manual
km/hr km/hr km/hr km/hr pulse was taken after the end of the 20 min
08/08/22 4 59 1.2 km/hr | 67 3.8 71 4.8 77 5.5 81 5.7 10 11
km/hr km/hr km/hr km/hr
10/08/22 5 68 2 km/hr 73 4 79 5 83 5.7 88 5.8 10 15
km/hr km/hr km/hr km/hr
12/08/22 6 69 2 km/hr 75 | 3.9 76 4.9 84 5.6 89 5.8 13 14
km/hr km/hr km/hr km/hr
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15/08/22 7 78 2 km/hr 71 | 3.9 78 4.9 83 5.6 88 5.8 14 14 same speeds but speeds was the highest at the
km/hr km/hr km/hr km/hr beginning of each period (e.g. 4.9 at 15 min) not
gradually increased. so, participant spent more
time on high speed for each period
17/08/22 8 65 2 km/hr 69 | 3.9 71 4.9 75 5.6 86 5.8 10 10
km/hr km/hr km/hr km/hr
19/08/22 9 70 2 km/hr 67 | 3.9 73 4.9 81 5.6 84 5.8 10 10
km/hr km/hr km/hr km/hr
22/08/22 10 69 2 km/hr 75 3.9 70 4.9 77 5.6 85 5.8 10 10
km/hr km/hr km/hr km/hr
24/08/22 11 71 3.9km/hr | 72 | 4.9 76 5.6 81 5.8 86 5.8 10 12
km/hr km/hr km/hr km/hr
26/08/22 12 68 3.9km/hr | 69 | 4.9 75 5.6 81 5.8 86 5.8 10 11
km/hr km/hr km/hr km/hr
29/08/22 Bank Holiday, participant didn't want to come.
31/08/22 14 65 3.9km/hr | 67 | 4.9 71 5.6 83 5.8 88 5.8 10 12
km/hr km/hr km/hr km/hr
02/09/22 15 72 3.9km/hr | 67 | 4.9 73 5.6 84 5.8 88 5.8 10 10
km/hr km/hr km/hr km/hr
05/09/22 16 Patient had something and didn't want to come.
07/09/22 17 Patient had something and didn't want to come.
09/09/22 18 77 3.9km/hr | 72 | 4.9 85 5.7 86 5.7 88 5.7 10 12
km/hr km/hr km/hr km/hr
12/09/22 19 88 3.9km/hr | 72 | 4.9 83 5.7 85 5.7 84 5.7 10 10
km/hr km/hr km/hr km/hr
14/09/22 The researcher couldn't get to the session because
of transportation. Participant couldn’t change the
time
16/09/22 21 55 3.9km/hr | 65 | 4.9 69 5.7 74 5.7 83 5.7 10 10
km/hr km/hr km/hr km/hr
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19/09/22 22 Queen's funeral
21/09/22 23 Participant had to work
23/09/22 | 24 Participant is not feeling well
26/09/22 |25 |90 | 3.9km/hr | 85 | 4.9 87 |57 93 |57 98 |57 10 10
km/hr km/hr km/hr km/hr
28/09/22 26 64 3.9km/hr | 76 | 4.9 78 5.7 82 5.7 83 5.7 10 10
km/hr km/hr km/hr km/hr
30/09/22 27 79 3.9km/hr | 77 | 4.9 82 5.7 86 5.7 86 5.7 10 11
km/hr km/hr km/hr km/hr
03/10/22 28 75 3.9km/hr | 69 | 4.9 76 5.9 87 5.9 92 5.9 10 10
km/hr km/hr km/hr km/hr
05/10/22 | 29 Participant had to work
07/10/22 |30 |81 [39km/hr | 75 | 4.9 76 |59 8 |59 88 |59 10 10
km/hr km/hr km/hr km/hr
10/10/22 31 79 3.9km/hr | 69 | 4.9 69 5.9 82 5.9 84 5.9 10 10
km/hr km/hr km/hr km/hr
12/10/22 32 84 3.9km/hr | 75 4.9 82 59 97 5.9 110 59 10 12
km/hr km/hr km/hr km/hr
14/10/22 33 Participant is not feeling well
17/10/22 | 34 He missed the bus
19/10/22 35 Participant had to work
21/10/22 36 75 3.9km/hr | 74 | 4.9 75 59 87 5.9 88 59 10 12
km/hr km/hr km/hr km/hr
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Data collection Resistance P1 9:00-10:00 am Mon, Wed, Fri
Affected side Age Target HR
Rt 52 168
SECOND MONTH THIRD MONTHS
WEIGHTS CHANGED WEIGHTS CHANGED
01/0 | UL flexion 1Rep max is 12.5kg - 60% Starting weight 10 10
8/22 | of 1Repmax=7.5kg 1/8/22=7.5kg
01/0 | UL extension 1Rep max is 16.75kg - Starting weight 12/8/22Adjusted 8.75 no change 8.75
8/22 | 60% of 1Repmax= 11kg 1/8/22 =11kg weight: 8.75kg
01/0 | LL quadriceps 1Rep max 56kg - 60% Starting weight 42 49
8/22 | of 1Repmax= 35 kg 1/8/22 =35 kg
05/0 | LL hamstrings 1Rep max 115kg - Starting weight 85 95
8/22 | 60% of 1Repmax= 75 kg 5/8/22 =75 kg
5 Sl3E| S |B|S3|35%[%8 |5 S5 |3 |5 S5 |TE 5 S5 E
3 @5 7 @ » s a a 3 4 4 s 3 8 S
01/08/22 | 1 7.5kg | Biceps | 8 10 11kg Triceps | 8 10 35kg | 12 12 0 0 0
03/08/22 | 2 | 7.5kg | Biceps | 12 | 12 11kg Triceps | 12 12 35kg | 12 12 0 0 0
05/08/22 | 3 7.5kg | Biceps | 12 | 12 11kg Triceps | 12 8 (12 with | 35kg | 12 12 75kg 12 12
assistance)
08/08/22 | 4 | 7.5kg | Biceps | 12 | 12 11kg Triceps | 12 12 35kg | 12 12 75kg | 12 12
10/08/22 | 5 | 7.5kg | Biceps | 12 | 12 11kg Triceps | 12 12 35kg | 12 12 75kg | 12 12
12/08/22 | 6 | 7.5kg | Biceps | 12 | 12 8.75kg | Triceps | 12 12 35kg | 12 12 75kg | 12 12
15/08/22 | 7 7.5kg | Biceps | 12 | 12 8.75kg Triceps | 12 12 35kg | 12 12 75kg 12 12
17/08/22 | 8 | 7.5kg | Biceps | 12 | 12 8.75kg | Triceps | 12 12 35kg | 12 12 75kg | 12 12
19/08/22 | 9 7.5kg | Biceps | 12 | 12 8.75kg Triceps | 12 12 35kg | 12 12 75kg 12 12
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22/08/22 | 10 | 7.5kg | Biceps | 12 | 12 8.75kg Triceps | 12 12 35kg | 12 12 75kg 12 12
24/08/22 | 11 | 7.5kg | Biceps | 12 | 12 8.75kg Triceps | 12 12 35kg | 12 12 75kg 12 12
26/08/22 | 12 | 7.5kg | Biceps | 12 | 12 8.75kg | Triceps | 12 12 35kg | 12 12 75kg | 12 12
29/08/22 Bank Holiday, participant didn't want
to come.
31/08/22 | 14 | 7.5kg | Biceps | 12 12 8.75kg Triceps | 12 12 35kg | 12 12 75kg 12 12
02/09/22 | 15 | 7.5kg | Biceps | 12 | 12 8.75kg | Triceps | 12 12 35kg | 12 12 75kg | 12 12
05/09/22 Patient had something and didn't
want to come.
07/09/22 Patient had something and didn't
want to come.
09/09/22 | 18 | 10kg | Biceps | 12 | 12 8.75kg | Triceps | 12 12 42kg | 12 12 85kg | 12 12
12/09/22 | 19 | 10kg | Biceps | 12 | 12 8.75kg | Triceps | 12 12 42kg | 12 12 85kg | 12 12
14/09/22 The researcher couldn't get to the
session because of transportation.
Participant couldn’t change the time
16/09/22 | 19 10 kg | Biceps | 12 12 8.75kg Triceps | 12 12 42kg | 12 12 85kg 12 12
19/09/22 | 22 Queen's funeral
21/09/22 | 23 Participant had to work
23/09/22 | 24 Participant is not feeling well
26/09/22 | 25 10 kg | Biceps | 12 12 8.75kg Triceps | 12 12 42kg | 12 12 85kg 12 12
28/09/22 | 26 10 kg | Biceps | 12 12 8.75kg Triceps | 12 12 42kg | 12 12 85kg 12 12
30/09/22 | 27 10 kg | Biceps | 12 12 8.75kg Triceps | 12 12 42kg | 12 12 85kg 12 12
03/10/22 | 28 10 kg | Biceps | 12 12 8.75kg Triceps | 12 12 49kg | 12 12 95kg 12 12
05/10/22 | 29 Participant had to work
07/10/22 | 30 | 10kg | Biceps | 12 | 12 8.75kg Triceps | 12 12 49kg | 12 12 95kg 12 12
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10/10/22 | 31 | 10kg | Biceps | 12 | 12 8.75kg | Triceps | 12 12 49kg | 12 12 95kg | 12 12
12/10/22 | 32 | 10kg | Biceps | 12 | 12 8.75kg Triceps | 12 12 49g | 12 12 95kg 12 12
14/10/22 | 33 Participant is not feeling well
17/10/22 | 34 He missed the bus
19/10/22 | 35 Participant had to work
21/10/22 | 36 | 10kg | Biceps | 12 | 12 8.75kg | Triceps | 12 12 49kg | 12 12 95kg | 12 12
Data collection Treadmill P3 11:00-12:00 am Mon, Wed, Fri (12-13:00)
Affected side Age Target HR
Lt 68 152
Comments
Starting from 12/09 the speed of HR is not recorded. It's usually 1.8 and after 1 min it goes to the speed that is recorded
and then speeds increased to speed2 at 5 min
Before that, speed5 was for 1 min to take the HR at 18 and then cool down
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07/09/22 | 1 78 1.5 90 2.0 96 2.5 98 2.8 104 3.1 12 12
km/hr km/hr km/hr km/hr km/hr
09/09/22 | 2 87 2 88 2.5 92 2.8 99 3.0 103 3.2 12 11
km/hr km/hr km/hr km/hr km/hr
12/09/22 | 4 97 2 93 2.5 96 2.8 99 3.1 104 3.1 11 12
km/hr km/hr km/hr km/hr km/hr
14/09/22 | 5 83 | 2.5 93 2.8 98 3.1 100 3.5 104 3.5 12 12
km/hr km/hr km/hr km/hr km/hr
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16/09/22 | 6 76 2.5 88 2.8 92 3.1 98 3.5 102 3.5 13 13
km/hr km/hr km/hr km/hr km/hr
19/09/22 | 7 Bank Holiday Queen's funeral
21/09/22 | 8 88 2.5 93 2.8 94 3.1 100 3.5 103 3.5 12 12
km/hr km/hr km/hr km/hr km/hr
23/09/22 | 9 86 2.5 95 2.8 102 3.1 104 3.5 106 3.5 11 13
km/hr km/hr km/hr km/hr km/hr
26/09/22 | 10 | 88 | 2.5 93 2.8 93 3.1 99 3.5 102 3.5 11 13
km/hr km/hr km/hr km/hr km/hr
28/09/22 | 11 90 2.5 93 2.8 91 3.1 104 3.5 105 3.5 11 13
km/hr km/hr km/hr km/hr km/hr
30/09/22 | 12 91 2.5 91 2.8 95 3.1 99 3.1 101 3.5 11 13
km/hr km/hr km/hr km/hr km/hr
03/10/22 | 13 91 2.5 100 | 3.1 98 3.1 102 3.5 104 3.8 11 13
km/hr km/hr km/hr km/hr km/hr
05/10/22 | 14 The researcher couldn't get to the session because of
transportation
07/10/22 | 15 80 2.5 89 3.1 93 3.1 100 3.5 103 3.8 11 13
km/hr km/hr km/hr km/hr km/hr
10/10/22 | 16 87 2.5 91 3.1 94 3.1 100 3.5 102 3.8 11 13
km/hr km/hr km/hr km/hr km/hr
12/10/22 | 17 87 2.5 92 3.1 99 3.1 101 3.5 105 3.8 11 13
km/hr km/hr km/hr km/hr km/hr
14/10/22 | 18 Family issues
17/10/22 | 19 Funeral
19/10/22 | 20 88 2.5 91 3.1 96 3.1 101 3.5 104 3.8 11 13
km/hr km/hr km/hr km/hr km/hr
21/10/22 | 21 91 2.5 92 3.1 96 3.1 101 3.5 103 3.8 11 13
km/hr km/hr km/hr km/hr km/hr
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Data collection Resistance P3 11:00-12:00 am Mon, Wed, Fri (12-13:00)
Affected side Age Target HR
Lt 68 152

second month increased

weights

9/7/202 UL flexion 1Rep max is 10kg - 60% of 1Repmax=6kg Starting weight 07/09/2022 = 6 kg 10/3/2022 7
2

9/7/202 UL extension 1Rep max is 6.25kg - 60% of 1Repmax= Starting weight 07/09/2022 = 3.75 10/3/2022 6.2
2 3.75kg kg 5
9/7/202 LL quadriceps 1Rep max 35kg - 60% of 1Repmax= 21 kg Starting weight 07/09/2022 = 21 10/3/2022 28
2 kg

9/7/202 LL hamstrings 1Rep max 35kg - 60% of 1Repmax= 25 kg Starting weight 07/09/2022 = 25 10/3/2022 35
2 kg

8 2|35/ |¥|S3/358|%8 |“5|f5 |2 |58 |TE |5 A5 ¢

3 w35 5 » « b 3 g 1= ] ] 8 3 21 S

07/09/22 1 | 6kg | Biceps | 12 | 12 3.75kg | Triceps | 12 12 21kg | 12 12 25kg | 12 12

09/09/22 2 6kg Biceps | 12 | 12 3.75kg Triceps | 12 12 21kg | 12 12 25kg 12 12

12/09/22 3 | 6kg | Biceps | 12 | 12 3.75kg | Triceps | 12 12 21kg | 12 12 25kg | 12 12

14/09/22 4 | 6kg | Biceps | 12 | 12 3.75kg | Triceps | 12 12 21kg | 12 12 25kg | 12 12

16/09/22 5 | 6kg | Biceps | 12 | 12 3.75kg | Triceps | 12 12 21kg | 12 12 25kg | 12 12

19/09/22 Bank Holiday Queen's funeral

21/09/22 7 | 6kg | Biceps | 12 | 12 3.75kg | Triceps | 12 12 21kg | 12 12 25kg | 12 12

23/09/22 8 | 6kg | Biceps | 12 | 12 3.75kg | Triceps | 12 12 21kg | 12 12 25kg | 12 12

26/09/22 9 6kg Biceps | 12 | 12 3.75kg Triceps | 12 12 21kg | 12 12 25kg 12 12
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28/09/22 10 | 6kg Biceps | 12 | 12 3.75kg Triceps | 12 12 21kg | 12 12 25kg 12 12
30/09/22 11 | 6kg | Biceps | 12 | 12 3.75kg | Triceps | 12 12 21kg | 12 | 12 25kg | 12 12
03/10/22 12 | 7kg Biceps | 12 | 12 6.25kg Triceps | 12 12 28kg | 12 12 35kg 12 12
05/10/22 13 The researcher couldn't get to the session
because of transportation
07/10/22 14 | 7kg | Biceps | 12 | 12 6.25kg | Triceps | 12 12 28kg | 12 12 35kg | 12 12
10/10/22 15 7kg Biceps | 12 12 6.25kg Triceps | 12 12 28kg | 12 12 35kg 12 12
12/10/22 16 | 7kg | Biceps | 12 | 12 6.25kg | Triceps | 12 12 28kg | 12 | 12 35kg | 12 12
14/10/22 17 Family issues
17/10/22 18 Funeral
19/10/22 19 | 7kg | Biceps | 12 | 12 6.25kg | Triceps | 12 12 28kg | 12 12 35kg | 12 12
21/10/22 20 | 7kg | Biceps | 12 | 12 6.25kg | Triceps | 12 12 28kg | 12 | 12 35kg | 12 12
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Appendix M: Participant Information Sheet of The Feasibility

Study

YSJU Ethics Approval Refs: UREISC

20/21-07

IRAS project ID: 281547 - YORK

IRAS Ethics Approval Ref: 21/YH/0285 1841 | STJOHN
Rida Wahba, PhD Candidate UNIVERSITY

Physiotherapist
York St John University
Email: rida.wahba@yorksj.ac.uk

PARTICIPANT INFORMATION SHEET

Study title:

A feasibility study to examine the effectiveness of cardiorespiratory exercises
and resistance training to improve working memory and attention disorders in
people who have had a stroke to enhance functional outcomes and quality of

life.

Invitation:

My name is Rida Wahba and | am a second-year PhD researcher at York St John
University. | am a qualified physiotherapist who is interested in stroke
rehabilitation. | would like to invite you to take part in this research study.
Before you decide, it is important to understand why this study is being
conducted and the procedures and interventions that might be experienced by
people who are taking part in this study. Please, read the following information
carefully and then take your time to decide whether you wish to participate in

this study. You can discuss this information with others if you wish. If there is
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anything that is unclear or if you want more information, please contact me or
my supervisors (contact details are below on page 11). Thank you for reading

this.

What is the purpose of the study?

Definitions:

e Attention is the ability to concentrate on a specific action while at the
same time ignoring other distractions.

e Working memory is the ability to remember information during tasks as
trying to memorise a phone number before dialling.

e Resistance training is lifting lightweight to add resistance to strengthen
the muscles.

e Cardiorespiratory exercises are walking on the treadmill at different

speeds to increase the heart and breathing rate.

The purpose of this feasibility study is:

e To explore the possibility of conducting a research trial.

e This study examines whether cardiorespiratory exercises and resistance
training would improve a person with stroke’s attention and working
memory.

e For this feasibility study, | am going to explore how many participants
should be included in the study to provide significant results and
whether the participants should be recruited from one or multiple
clinical care centres.

e We also wish to know whether the changes in working memory and
attention would improve the quality of life in people who have had a

stroke. The duration of the study is 12 weeks.
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Why have | been invited to take part in this research study?

We are recruiting people aged 18 and above who had a stroke six months or
more previously and were diagnosed with brain skills disorders, such as
working memory and attention problems, following the stroke. People who are
taking part should be able to communicate in and speak English. Contacting
you means that you have met our eligibility criteria for this research study.
Your participation will be valued and will help us to improve stroke

rehabilitation and quality of life for stroke survivors.
Do | have to take part?

No, and it is completely your decision. If you wish to participate, your collected
information and identity will be completely anonymised (kept private and
confidential). You will be able to withdraw from the study anytime you wish
before, during the study, or within two weeks before the final assessment,
without being required to provide any reason. Choosing not to take part or
withdrawing from this study will not affect your future clinical care or

rehabilitation in any way.
Where will the intervention physiotherapy sessions take place?

The physiotherapy intervention sessions will take place at York St John
University in York. You will need to travel to and from the university. You will
be able to take a break once you arrive, you can ask for a break during the

intervention session and / or have a break to refresh before you travel home.

What is the type of research intervention?
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The intervention will be exercises that include muscle strengthening (lifting
lightweight to add resistance to strengthen the muscles) and cardiorespiratory
exercises (walking on the treadmill at different speeds to increase the heart
and breathing rate). The main equipment you will be using is a treadmill
(walking machine), free weights (light dumbbells), pulleys (weights attached to
cables), and a quadriceps chair (chair with weights on the side to add

resistance to thigh muscles).

Equipment: (the following images are only for illustration purposes)

"
== e

Treadmill Pulleys
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Dumbbells

Quadriceps chair

What will happen to me if | decide to take part?

If you are interested to take part, please contact me, the researcher,
using the contact details provided at the end of this document.
Alternatively, the researcher will contact you again after approximately
one week to ask if you are willing to take part or have further questions.
You will need to provide your consent (by either signing the informed
consent form or if writing is difficult for you, you can provide your
consent verbally) before joining the study.

You will need to travel to York St John University in York where the
session will take place three times a week and each time you will spend

approximately an hour with the researcher to complete the exercises.
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The researcher will write a schedule for your sessions with you, so you
know when to attend your sessions.

At the beginning of each session, you will be asked to re-provide your
consent for taking part in the study verbally and reminded of what is
going to happen in the session.

The researcher will contact me before each intervention session or
outcome measure / data collection session as a reminder using your
preferred means of contact (e.g., phone call, e-mail, or text message).
A warm-up session for five minutes will include limb movement
exercises and standing and sitting exercises.

Then, the researcher will help you to start walking on the treadmill for
approximately 20 minutes. During your time on the treadmill, the
researcher will ask you some questions to check how you are feeling and
measure your heart rate. You can ask the researcher to take a break at
any time you wish. The researcher will monitor your wellbeing
throughout the session.

After the treadmill session, you will be asked some questions as part of
the research during your rest period.

After that, you will start doing resistance training which includes lifting
free dumbbells, and/or weight pulleys and/or quadriceps chair. It will
last for another 20 minutes.

At the end of the session, you will perform a five-minute cool-down

session including stretching and limb movement exercises.
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Limbs Movement Exercises Stretching

What should | consider?

There will be no changes to your daily activities. You will continue to
take any of your medications as usual.

All exercises are simple tasks and doable. You will be asked not to
participate in other research studies during your participation in this
study and not to take part in any other rehabilitation programmes for
the duration of this study.

If you feel unwell or develop any health problems during the study, you
need to report it to the researcher so they can decide whether you can
or cannot continue in the study.

Please consider wearing suitable and comfortable clothing, a tracksuit or

leggings or loose trousers with an elasticated waist and a T-shirt.

Are there any possible disadvantages, risks, or adverse effects from taking

e The physiotherapy exercises prescribed for this study and the equipment

used to have a low risk of harm.
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e Treadmill and free weights are unlikely to do harm if used properly and
under the supervision of a qualified physiotherapist researcher.

e Possible adverse effects might be fatigue or shortness of breath because
of the intensity of the exercises. However, if these occurred you will be
given time to recover.

e The researcher will end the session immediately if they feel it will do you
any harm or if you say you are experiencing discomfort or pain.

e The risk of falling during walking on the treadmill is low as you will
always be supervised by a qualified physiotherapist researcher. Safety

limits will be applied to ensure the treadmill will stop at the right time.

Will my taking part in the study be kept confidential?

We will be collecting information such as age, and health conditions for the
purpose of this study. However, your name will only be recorded on the
consent form and a list with your name and a research code. The signed
consent form with your name on it (or a witnesses’ name if you provided
verbal consent) will be stored confidentially in York St John University (the
signed consent forms will be scanned and saved electronically on the
university’s OneDrive account and paper copies will be shredded) and
according to their data protection policies. No one apart from the researcher,
and the supervisors (the research team) will be able to access your consent
form or other research information. All recorded data and your name will be
given a code (for example, P1, P2, etc) to maintain privacy. No one (except the

researcher and supervisors) will have access to your data.

What will happen if | want to withdraw from the study?
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e Participating in this study is voluntary and you can change your mind at
any stage of the study up to two weeks after your final assessment
without being required to give any reason. However, as this is a
feasibility study that is exploring the possibility of conducting a clinical
trial, we may ask you for your reason for withdrawing, as such
information will be important to understand when planning any further
research in this area.

e Withdrawal will not affect any future physiotherapy or other clinical care
or rehabilitation programmes.

e |f you decided to withdraw from the study, you will need to inform the
researcher or his lead supervisor of your decision.

e If you withdraw from the study, we will ask you if we can still use your
collected data up to your withdrawal point in data analysis.

e If you decide to withdraw from the study and you ask us to destroy all
your data, all relevant information and recorded data will be

permanently destroyed, and none will be included in the data analysis.

What will happen to my information and research data?

e As this study is part of a PhD project, anonymised findings (using a code
and not your real name) and data will be discussed and reviewed by the
supervisory team.

e The study will be written up in a PhD thesis and discussed at the PhD
viva examination with two examiners. Your name will not be in the
thesis and viva, a code for your name will be used to keep your details
private and confidential.

e Anonymised results and findings from this study might be disseminated

through:
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o Conference presentation and / or poster.
o Journal article.
o PhD Thesis.
e The anonymised data will be available on the University’s Open Access
repository and might be used for teaching purposes or future research

by other researchers or academics.
What if | have further questions or a problem about the study?

Please contact the researcher and / or the supervisors using the contact details
at the end of this form if you have any questions and concerns. If you have any
concerns about the conduct of this research and / or study questions, concerns

and problems may be directed to:

Prof. Robert Mortimer — Pro Vice Chancellor — Research & Knowledge
Exchange.
Chair - University Research Ethics & Integrity Sub Committee

Researcher and contact details:

Main investigator:

Rida Wahba, PhD Candidate
Physiotherapist

School of Sciences, Technology and Health
York St John University

Lord Mayor’s Walk

York, YO31 7EX

Email: rida.wahba@yorksj.ac.uk

Mob: 07598664284
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Supervisors:

Main supervisor:

Dr Alison J. Laver-Fawcett, Associate Professor
School of Science, Technology and Health
York St John University

York, YO31 7EX

+44(0)1904-876419

Email: a.laverfawcett@yorksj.ac.uk

Co-supervisor:

Dr Judy Purton MSc, FHEA, MCSP

Senior Lecturer Physiotherapy and Placement Coordinator
School of Science, Technology and Health

York St John University

Lord Mayors Walk

York, YO31 7EX

01904 876345

Email: j.purton@yorksj.ac.uk

Thank you for reading through this information sheet
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Appendix N: University Ethical Approval of The Feasibility Study

Eet YORK
1841 | STJOHN
UNIVERSITY

Research Office

University Research Ethics and Integrity Sub-committee (UREISC)

Outcome of Research Ethics Application: R Wahba

Date: 1/7/21

Title: A feasibility study to investigate the effect of cardiorespiratory exercises and
resistance training on the working memory, attention, and quality of life of people with

chronic stroke

REF: UREISC 20/21-07
Date of Submission: 28/04/21
Dear Rida

| can confirm that | have received confirmation that the necessary changes have been made to your
application.

On behalf of the University Research Ethics & Integrity Sub Committee (UREISC) | am happy to confirm
that your ethics application, detailed above, has been approved. I'd like to take this opportunity to
wish you every success with your research.

Please notify the committee if you intend to make any amendments to the original research as
submitted at the date of this approval, including changes to methodology or accompanying
documentation. All changes must receive ethical approval prior to commencing any further
research.

Prof. Robert Mortimer — Pro Vice Chancellor — Research & Knowledge Exchange.
Chair - University Research Ethics & Integrity Sub Committee

York St John University

Lord Mayors Walk

York
YO31 7EX
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