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Abstract

Title - A feasibility study to identify attitudes, determine outcome measures and
develop an intervention to inform a definitive trial that will determine the

effectiveness of adapted cardiac rehabilitation for sub-acute stroke and TIA patients.
Author - Nicola Clague-Baker

Stroke leads to reduced cardiorespiratory fitness (CRf) and increased risk of future
cardiovascular events. Cardiac rehabilitation (CR), has been shown to reduce the risk of
future cardiovascular events in cardiac patients. The use of CR for the stroke population
has only been explored in one study in England. This study provided CR for stroke
patients for 30 weeks and focussed on people with very mild severity stroke.

The overall aim of this thesis was to establish the feasibility of conducting a definitive
study investigating the effect of six weeks of adapted CR on CRf, blood pressure, heart
rate, activity levels, quality of life, fatigue, tone, falls, body mass index, anxiety and
depression for people with mild to moderate stroke in the sub-acute stage of recovery.
Feasibility was determined by: acceptability, ability to recruit, adherence to the
programme, identifying outcome measures and adverse events. This mixed-methods
thesis reports firstly on the attitudes and knowledge of healthy lifestyles in people post
stroke and their thoughts on attending CR. Secondly, it identifies the attitudes of stroke
and CR teams towards people with stroke attending CR and the adaptations that would
be needed. These two phases informed the design of the final cohort study by
identifying the CR adaptations needed and the recruitment strategies to be used.

The third phase of this thesis reports on the results of a validity and reliability study
which aimed to identify the most valid and reliable clinical test of CRf in people with
mild-to-moderate severity stroke. The Incremental Shuttle walk test (ISWT) was shown
to have modest validity (r=0.58, 95% confidence intervals (Cl) 0.34-0.75, p=0.001) and
strong reliability (ICC of 0.99, 95% Cl 0.96-0.99) for measuring CRf in people post-stroke
and this measure was used in the final phase of the thesis. Finally, this thesis reports on
the results of a mixed-methods cohort study that integrated people with stroke into CR
programmes in the sub-acute phase of recovery.

It was found that adapted CR: was acceptable to people with NIHSS <3, the stroke and
cardiac teams if suitable support and training provided, and the cardiac patients; had
acceptable recruitment; had high adherence and only one adverse event; and identified
outcome measures that could measure change. It concludes that a definitive study to
explore CR for a very mild stroke population (NIHSS <3) is feasible with appropriate
adaptations and support.
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Definitions

Adverse Event (AE) - Any untoward medical occurrence in a patient or clinical
investigation participants, which does not necessarily have to have a causal relationship
with this treatment. An AE can therefore be any unfavourable and unintended sign
(including an abnormal laboratory finding), symptom or disease temporally associated
with the study, whether or not considered related to the study (European Medicines

Agency, 1995).

Adverse Reaction (AR) - All untoward and unintended responses related to the study.
All cases judged by either the reporting medically qualified professional or the sponsor
as having a reasonable suspected causal relationship to the study qualify as adverse

reactions (European Medicines Agency, 1995).

Cardiac Rehabilitation — Cardiac rehabilitation is a complex intervention offered to
patients diagnosed with heart disease, which includes components of health education,
advice on cardiovascular risk reduction, physical activity and stress management (Dalal,

2015).

Cardiorespiratory exercise — exercises to promote improved capacity of the
cardiovascular system. The contraction of major muscle groups must be repeated often
enough to elevate the heart rate to a target level determined during testing (Medical

dictionary, 2016).

Cardiorespiratory fitness - is conferred by the central capacity of the circulatory and
respiratory systems to supply oxygen, and the peripheral capacity of the skeletal muscle

to utilise oxygen (Mead and van Wijck, 2013).

Cerebrovascular Accident (CVA) or Stroke — a clinical syndrome consisting of rapidly
developing clinical signs of focal (and at times global) disturbance of cerebral function,
lasting more than 24 hours or leading to death with no apparent cause other than that

of vascular origin (WHO, 1978)

Collaborative analysis - processes in which there is joint focus
and dialogue among two or more researchers regarding a shared body of data, to

produce an agreed interpretation (Cornish et al., 2013).
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High tone - is described as a motor disorder characterised by a velocity dependent
increase in tonic stretch reflexes (muscle tone) with exaggerated tendon jerks, resulting
from hyperexcitability of the stretch reflex, as one component of the upper motor

neuron syndrome (Thibaut et al., 2013).

Maximum Heart Rate (MHR) — the age-related number of beats per minute of the heart
when working at it’s maximum measured as 220 — age or 206.9 - (0.67 x age) (Medical

dictionary, 2016).

Member checking or Respondent validation — suggests that researchers should go back
to the subjects with the tentative results and refine them in the light of the subjects’

reactions (Silverman, 2002).

Mild severity stroke — National Institutes of Health Stroke Scale (NIHSS) (National
Institutes of Health, 2016) quantifies this with a score between 0 and 4 out of 42. 0

indicates no stroke symptoms and 42 indicates a severe stroke.

Mixed methodology — Mixed methods designs are used for collecting, analysing and
mixing both quantitative and qualitative data in a single study or series of studies to

both explain and explore specific research problems (Rauscher and Greenfield, 2009).

Moderate severity stroke — National Institutes of Health Stroke Scale (NIHSS) (National
Institutes of Health, 2016) quantifies this with a score between 5 and 15 out of 42. 0

indicates no stroke symptoms and 42 indicates a severe stroke.

Reflection - process of acknowledging the changes brought about in themselves

as a result of the research process and how these changes have affected the research
process (Palaganas, 2017).

Reliability — Reliability is the degree to which an assessment tool produces stable and

consistent results (Phelan and Wren, 2005).

Respiratory Exchange ratio - The ratio of the net output of carbon dioxide to the
simultaneous net uptake of oxygen at a given site, both expressed as moles or STPD

volumes per unit time (Medical dictionary, 2016).
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Serious Adverse Event or Serious Adverse Reaction (SAR) - A serious adverse event or
reaction is any untoward medical occurrence that at any dose: results in death, is life-
threatening, requires inpatient hospitalisation or prolongation of existing
hospitalisation, results in persistent or significant disability/incapacity, or is a congenital

anomaly/birth defect (European Medicines Agency, 1995).

Severe Adverse Events (SAE) - To ensure no confusion or misunderstanding of the
difference between the terms "serious" and "severe", which are not synonymous, the
following note of clarification is provided: the term "severe" is often used to describe
the intensity (severity) of a specific event (as in mild, moderate, or severe myocardial
infarction); the event itself, however, may be of relatively minor medical significance
(such as severe headache). This is not the same as "serious," which is based on
patient/event outcome or action criteria usually associated with events that pose a
threat to a participant's life or functioning. Seriousness (not severity) serves as a guide

for defining regulatory reporting obligations (European Medicines Agency, 1995).

Subacute phase of stroke recovery — Patients between 1-6 months post-stroke are
identified as in sub-acute stage of recovery (Canadian Partnership for Stroke Recovery,

2018)

Suspected Unexpected Serious Adverse Reactions (SUSAR) - A serious adverse
reaction, the nature or severity of which is not consistent with the applicable product

information (European Medicines Agency, 1995).

Transient ischaemic attack (TIA) — an acute loss of focal cerebral or ocular function with
symptoms lasting less than 24 hours and which is thought to be due to inadequate
cerebral or ocular blood supply as a result of low blood flow, thrombosis or embolism
associated with diseases of the blood vessels, heart, or blood (Hankey and Warlow,

1994).

Triangulation — refers to the attempt to get a ‘true’ fix on a situation by combining

different ways of looking at it or different findings (Silverman, 2002)

VO max - oxygen uptake attained during maximal exercise intensity that could not be

increased despite further increases in exercise workload, thereby defining the limits of
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the cardiorespiratory system. It is measured in millilitres per kilogramme of body

weight per minute (Hawkins et al., 2007).

VO; peak - the highest value of VO; attained on a particular test, most commonly an
incremental or other high intensity test, designed to bring the subject to the limit of
tolerance. It defines the highest VO, that was attained during the test it does not

necessarily define the highest value attainable by the subject (Whipp, 2014)

Validity — the extent to which an instrument measures what it purports to measure

(Kimberlin and Winterstein, 2008).
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Chapter 1 Introduction
1.1 Prevalence and pathophysiology of stroke

Stroke is defined by the World Health Organisation (WHO) as “a clinical syndrome
consisting of rapidly developing clinical signs of focal (at times global) disturbance of
cerebral function, lasting more than 24 hours or leading to death with no apparent
cause other than that of vascular origin” (WHO, 1978, p.1). A stroke can be as a result of
an emboli or thrombus occluding cerebral blood vessels, that is an ischaemic stroke, or
as a result of a haemorrhage. Ischaemic strokes make up 85% of all strokes and 15% are
haemorrhagic (The Stroke Association, 2016). The American Heart Association and
American Stroke Association (2011) state that “the classic categories of ischaemic
stroke have been defined as large-artery atherosclerotic infarction, which may be
extracranial or intracranial; embolism from a cardiac source; small-vessel disease; other
determined cause such as dissection, hypercoagulable states, or sickle cell disease; and
infarcts of undetermined cause” (Furie et al., 2011, p.578). Haemorrhagic strokes can
be subdivided into: Intracerebral haemorrhage (ICH), that is, bleeding within the brain
or Subarachnoid haemorrhage (SAH), bleeding on the surface of the brain (The Stroke

Association, 2016).

Each year 17 million people worldwide will suffer a stroke, one third of whom will
remain permanently disabled (World Health Federation, n.d.). Stroke is the leading
cause of disability in England (National Audit Office, 2010) and the second leading cause
of mortality in the world (The Stroke Association, 2016). The Stroke Association's
report, State of the Nation, stated that there are approximately 152,000 cases of stroke
in the UK per year, of which about 25-33% are recurrent strokes. About 1.2 million
people in the UK live with the effects of stroke, and over a third of these are dependent

on other people (Stroke Association, 2016).

A Transient ischaemic attack (TIA) is traditionally defined as an acute loss of focal
cerebral or ocular function with symptoms lasting less than 24 hours and which is
thought to be due to inadequate cerebral or ocular blood supply as a result of low
blood flow, thrombosis or embolism associated with diseases of the blood vessels,

heart, or blood (Hankey and Warlow, 1994). TIAs affect 35 people per 100,000 of the
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population each year and are associated with a very high risk of stroke in the first

month after the event and up to 1 year afterwards (Royal College of Physicians, 2016).

1.2 Disability post-stroke

People post-stroke demonstrate a range of disabilities, which vary in severity and can
include: sensory deficit, muscle weakness or tightness, ataxia, speech difficulties, visual
changes, cognitive and perceptual difficulties which can all lead to the inability to walk,
balance and carrying out activities of daily living. Stroke can also lead to physiological

changes to the musculoskeletal, cardiorespiratory and endocrine systems.

1.3 Treatment and provision of stroke care.

Stroke treatment requires urgent Computerised Tomography (CT) or Magnetic
Resonance Imaging (MRI) to determine the type of stroke, assess suitability for urgent
treatment and to assist in the exclusion of stroke mimics. Recent advances in stroke
care have seen a significant improvement in response rates allowing urgent MRI/CT
scans to be conducted within hours of the signs and symptoms; the latest UK Royal
College of Physicians National Stroke Guidelines recommended that diagnostic scanning
is undertaken within one hour of hospital admission (Royal College of Physicians, 2016).
The immediate medical treatment for an ischaemic stroke includes thrombolysis and/
or thrombectomy in selected patients within 4.5 and 6 hours, respectively. The Stroke
Sentinel Audit (2014) identified that 99% of trusts now provide thrombolysis compared
to only 50% in 2012. In all ischaemic stroke patients, assessment of the underlying
cause with institution of appropriate secondary prevention therapy, including
antiplatelet or anticoagulation, statin, antihypertensive therapy, and carotid
endarterectomy, where appropriate, is also important. The immediate medical
treatment for an intracerebral haemorrhage includes: medication to reverse
anticoagulation, where appropriate, intensive blood pressure reduction, and surgery in

selected patients (Royal College of Physicians, 2016).

Due to the range of disabilities caused by a stroke, the rehabilitation process can
involve doctors, nurses, physiotherapists, occupational therapists, speech and language
therapists, dieticians and psychologists. The Royal College of Physicians Stroke

guidelines state that “All patients with any impairment at 24 hours should receive a full
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multidisciplinary assessment using an agreed procedure or protocol within 5 working
days” (Royal College of Physicians, 2016, p.55) and they recommend that “Patients with
stroke should be offered a minimum of 45 minutes of each appropriate therapy that is
required, for a minimum of 5 days a week” (Royal College of Physicians, 2016, p.80).
The Stroke Sentinel Audit (2014) found, however, that only 28% of hospitals provide
physiotherapy seven days a week and only 74% have access to a stroke specialist early
supported discharge team. The role of the stroke team is to maximise the recovery of
the patient, and to prevent complications and further cardiovascular events through

risk factor management.

1.4 Risk factor management

The Royal College of Physicians (2016) state that the incidence of recurrence of stroke is
“26% within 5 years of a first stroke and 39% by 10 years” (Royal College of Physicians,
2016, p.61); though the risk is front-loaded after TIA and minor ischaemic stroke. Table
1.1 illustrates recognised risk factors for stroke and the medical secondary prevention

related to that risk factor (Royal College of Physicians, 2016).

Table 1.1 Risk factors for Stroke and medical secondary prevention

Risk Factor Secondary Prevention

Carotid artery stenosis Carotid endarterectomy (stenosis > 50%) or Carotid

angioplasty and stenting (unsuitable for open surgery)

Hypercholesterolaemia Statin drug therapy unless contraindicated.

Hypertension Ace-inhibitors, Calcium blockers and/or diuretics. Aim to

reduce systolic BP to below 130mmHg.

Thrombus Anti-platelets - Aspirin plus modified-release

dipyridamole or clopidogrel monotherapy.

Anti-coagulants — warfarin or non-vitamin K oral

anticoagulants (NOACs) - for patients with AF
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All stroke guidelines also recognise the importance of lifestyle changes to reduce the

risk of future stroke, although the link between lifestyle changes and reducing the

incidence of further stroke has not been fully established. “Long-term adherence to

cardio-protective diets, together with other lifestyle modifications such as smoking

cessation, increased physical activity and reduced alcohol intake, may have a beneficial

effect on stroke recurrence” (Royal College of Physicians, 2016, p.63). Table 1.2 lists

evidence for lifestyle interventions for stroke prevention.

Table 1.2 Evidence for Lifestyle intervention for stroke prevention

Lifestyle intervention

Evidence

Cardiovascular exercise

Moderately intense physical activity compared with
inactivity, showed a protective effect on total stroke
(Wendel-Voss et al., 2004. Relative risk (RR) = 0.64, 95%
Confidence Interval (Cl):0.48-0.87).

If doing physical activity more than four times a week
there is a small reduction in risk (McDonnell et al.,

2013. Hazard Ratio (HR) = 1.20).

Smoking cessation

Systematic review — limited number of smoking
intervention studies, more studies needed (Edjoc et al.,

2012)

Weight reduction

Meta-analysis — overweight and obesity associated with
increased risk of stroke but no intervention studies

reported (Strazzullo et al., 2010)

Dietary interventions

Dairy consumption reduces the risk of stroke (de Goede

et al., 2016. RR =0.93; 95% Cl: 0.88-0.98)

A decreased risk of stroke was shown for the highest

compared with the lowest categories of healthy dietary
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pattern (Zhang et al., 2015. Odds ratio (OR) = 0.77; 95%
Cl: 0.63-0.93)

Cochrane review - reduced salt diet leads to small
decreases in BP but link with reduced mortality not

established (Adler et al., 2014)

Cochrane review - Mediterranean diet — small
reductions in LDL and total cholesterol (Rees et al.,

2013)

Stress reduction Long working hours are associated with increased risk
of stroke (Kivimaki et al., 2015. RR = 1-33, Cl: 1-11-

1-61). No intervention studies reported.

Alcohol consumption Increase in the risk of stroke in the highest compared
with lowest alcohol-drinking pattern. Reduced risk with
low alcohol levels (Zhang et al., 2015. OR = 1.25, 95%
Cl: 1.17-1.33)

1.4.1 Cardiovascular exercise to reduce cardiovascular risk

It is recommended that “For adults over the age of 19 years, activity should add up to at
least 150 minutes of moderate intensity, over a week, in bouts of 10 minutes or more”
(Royal College of Physicians, 2016, p.63), that is, cardiovascular exercise. In order for it
to be effective cardiovascular exercise needs to be maintained at 60-70% of the
maximum heart rate (MHR: measured as 220 — age or 206.9 - (0.67 x age)).
Cardiovascular exercise is defined as exercises to promote improved capacity of the
cardiovascular system. The contraction of major muscle groups must be repeated often
enough to elevate the heart rate to a target level determined during testing (Medical

dictionary, 2016).

This can be exercise such as walking, cycling, jogging and swimming and should lead to
cardiovascular or cardiorespiratory fitness. Cardiovascular or cardiorespiratory fitness

“is conferred by the central capacity of the circulatory and respiratory systems to supply
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oxygen, and the peripheral capacity of the skeletal muscle to utilise oxygen” (Mead and

van Wijck, 2013, p.78).

Cardiovascular exercise is thought to reduce cardiovascular risk by: 1) promoting weight
reduction; 2) reducing high blood pressure; 3) reducing low-density lipoprotein [LDL]
level, as well as total cholesterol, and potentially raising high-density lipoprotein level
[HDL]); 4) increasing the body’s ability to use insulin to control glucose levels in the
blood (Myers, 2003); 5) increasing a chronic anti-inflammatory effect which relates to
improved blood vessel function, anti-inflammation of the arteries and reductions in

vascular adhesion (Mora et al., 2007).

1.4.2 Normal cardiovascular and metabolic responses to exercise and changes post-

stroke

In a healthy body, the heart, blood vessels, blood and lungs respond in a predictable
way to exercise. In order to meet the increased oxygen demands of the body during
exercise, the respiratory rate and tidal volume of the lungs are increased, stimulated by
the respiratory centres in the brainstem of the central nervous system. The oxygen is
transported from the lungs into the blood vessels and the heart pumps the blood
around the body. The cardiac output of the heart is the amount of blood pumped by
the left ventricle of the heart per minute, this increases during exercise until it reaches
its maximum capacity. Cardiac output is a result of the heart’s stroke volume and heart
rate, the maximum capacity of the cardiac output is governed by the limitations of the

stroke volume rather than the limits of heart rate.

During exercise the blood flow changes so that the muscles receive a 60% increase due
to the increased cardiac output and redirection of blood. Mean arterial blood pressure

also increases due to the increase in cardiac output and a lesser reduction in peripheral
resistance of the arteries. Blood flow through the coronary arteries supplying oxygen to
the heart increases, due to increases in heart rate, systolic blood pressure and

myocardial oxygen consumption.

In the long term, there are a number of changes that occur in many systems of the body
with sustained cardiovascular exercise. In the cardiorespiratory systems, the lungs

display a permanent increase in tidal volume, pulmonary diffusion rates and pulmonary
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blood flow partly due to changes in the efficiency of the diaphragm and intercostal
muscles (Astrand and Rodahl, 1986). The cardiac output of the heart increases due to a
permanent increase in stroke volume. Stroke volume increases due to: hypertrophy of
the left ventricle and increased plasma volume leading to an increased stretch of the
left ventricle wall. Arterial blood pressure at rest and at submaximal and peak levels of
exercise reduces partly due to an increase in the number of capillaries in the skeletal
muscles leading to less peripheral resistance from the blood vessels. Also, the platelets
become less adhesive leading to less risk of clotting and hormonal changes produce a
chronic anti-inflammatory effect. In the endocrine system, there is an increase in insulin
sensitivity reducing the storage of glucose and a rise in the breakdown of glucose

(Smith and Fernhall, 2011).

Post stroke in the musculoskeletal system, the muscle fibres can change from slow
twitch to fast twitch fibres with a reduced ability to exercise for long periods of time
(Landin et al, 1977). There is also evidence of more fat within the muscle fibres (Ryan et
al., 2002) and a reduced capillary network (Prior et al., 2009). In the cardiorespiratory
systems, damage to the brainstem can affect the electrical control of the heart and
lungs, respiratory muscles can become weak affecting lung volumes and exercise
capacity (Anoni et al., 1990). The blood flow into the affected limb is reduced due to an
increased arterial wall thickness and reduced capacity to vasodilate and pro-
inflammatory markers are increased post-stroke (Castellanos et al., 2002). Finally,
endocrine function specifically insulin control is affected leading to an increase in
insulin resistance (Vermeer et al., 2006). All of these changes will significantly affect the

physiological response to exercise.

1.4.3 Cardiorespiratory fitness after stroke

Literature suggests that cardiorespiratory fitness (CRf) after stroke is reduced by as
much as 50% compared to age-matched individuals (Mackay-Lyons et al., 2002 and
Macko et al., 1997). This could be due to impaired balance and coordination, changes in
muscle physiology and inflammation, impaired haemodynamic response, altered
metabolic health and, to a lesser extent, respiratory dysfunction (Billinger et al., 2012).
However, research has established that cardiovascular exercise can improve CRf for

people with stroke (Meek et al., 2003, Pang et al., 2006, Stoller et al., 2012, Smith et al.,
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2012, NICE 2013, Goncalves et al., 2016, Saunders et al., 2016). Table 1.3 summarises
the research for cardiovascular exercise for chronic stroke patients (see search strategy
in Appendix 1) and Table 1.4 summarises the research for cardiovascular exercise for
sub-acute stroke patients (see search strategy in Appendix 1). The Canadian
Partnership for Stroke Recovery (2018) define the sub-acute phase of recovery as
“patients between 1-6 months post-stroke “and the chronic phase of recovery as
“patients longer than 6 months post-stroke” (Canadian Partnership for Stroke Recovery,

2018).
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Table 1.3 Studies using cardiovascular training in the chronic stroke population

Author and Study Intervention Subjects Results
country
Potempa et al Pilot RCT | — 3 x per week for 10 weeks. Cycle. 42. Age range 21 -77 Increase in VO, peak in
1995 (USA ears intervention group only (p=0.022
(USA) C — passive ROM Y group only p )
Adverse events — not reported
Macko et al., Cohort study 3 x 40 mins sessions on treadmill, per week 23. Mean age 67 years Increased VO, peak at 3 months
2001 (Canada) for 6 months (P<0.02)
No adverse events
Eng et al, 2003 | Cohort study 8 weeks community group programme. 60 25. Mean age 63 years Significant Improvements in 12 min
(Canada) mins, 3 times per week walk test in intervention group
(p<0.05)
Adverse events — not reported
Chu et al., 2004 | Pilot single | — 8 weeks water-based programme/3 times | 12. Mean age 61.9 years | Significant improvement in VO,
(Canada) blind RCT per week max in intervention group (p<0.05)

C — UL function programme

No adverse events
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Pangetal., Pilot single | — community-based fitness programme 63. Mean age 65 years Significant improvement VO; max
2005 (Canada) blind RCT in the intervention group (p=0.034)
C— UL programme.
Adverse events — 5 falls, no injuries
19 weeks/3 x 1 hr sessions a week. )
Macko et al., Pilot RCT | — 3x/week for 6 months treadmill 45. Mean age 64 years Increased VO; peak in intervention

2005 (Canada)

C —stretching and low intensity training

group (p<0.005)

No adverse events

Mudge et al.,
2009 (N2)

Single blind RCT

| — 12 sessions circuit training, 3x /week for 4

weeks

C — social and education classes

60. Mean age 71 years

Improved distance on 6MWT
(p=0.03)

Adverse events — not reported

Michael et al.,

Non-controlled

3 x week for six months — group sessions

7. Mean age 71 years

Increased VO, peak (p=0.03)

2009 (USA) pilot Adverse events — not reported
Moore et al., Pilot RCT — I - 19 weeks/ 3x per week/group work 40. Age > 50 years Improved VO, Peak (p<0.01)

2010 (UK) single blind C - stretching No adverse events

Jorgensen et al., | Cohort study 12 weeks (5 days a week) treadmill training 14. Mean age 58.4 years | Significant improvement in 6MWT

2010 (Denmark)

(p<0.001) no sign in VO, peak
(p=0.08)
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Adverse events — not reported

Globas et al.,
2012

(Switzerland)

Pilot RCT —

single blind

| - Treadmill for 3 months (39 sessions)
C — Physiotherapy

(1-3 sessions of 1 hour each/week)

38. Age > 60 years

Improved VO; peak in intervention

group (p<0.001)

Adverse events — 2 falls

Askim et al.,

2014 (Norway)

Feasibility study

6 weeks, high intensity training 2 x per week

15. Mean age 70 years

No improvement in peak oxygen

uptake (p=0.189)

Adverse events — 1 fall

Jinetal., 2012 Pilot RCT | — 8 weeks (5x per week) aerobic cycle 133. Mean age 58 years | Improved peak VO; in intervention
(China) training group (p<0.001)

C- 8 weeks overground walking Adverse events — not reported
Al-Jarrah et al., | Cohort study 3 months (3 times a week) treadmill and 30. Mean age 58 years Improved 6MWT at 3 months
2014 (ltaly and strength training (p<0.001) and six months (p=0.008)
Middle east)

Adverse events — not reported
RCT — Randomised Controlled Trial. | — Intervention group, C — Control group.
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Table 1.4 Studies using cardiovascular training in the subacute stroke population

al., 2003 (Israel)

per week

C — usual care

stroke). Mean age 63.5

years

Author and Study Intervention Subjects Results
country
Duncan et al., Pilot RCT | — 12 weeks strength, balance and cycle leg 20 (66 days post stroke). | Sign. increase in 10 metre walk test
1998 (USA) ergometry. 3 x per week Mean age 67.6 years (P=0.05)

C — usual care no endurance training Adverse events — not reported
da Cunhaetal., | Pilot RCT | — Supported treadmill plus physiotherapy/ 3 | 11 (9 — 28 days post No difference in VO, — 5minute
2002 (USA) weeks stroke). Mean age 58.4 walk

ears.

C — usual physiotherapy y Adverse events -not reported
Duncan et al., RCT | — Over 900 mins/12 weeks/3 days per 92 (mean 77.5 days post | Intervention group greater gains in
2003 (USA) week/20-30mins/cycle stroke). Mean age 69 VO; peak (p<0.01)

C — usual care years Adverse events — 3 re-stroked and

1 hospitalised

Katz-Leurer et RCT | — cycle ergometer/28 sessions/ 8 weeks/ 3 x | 92 (mean 30 days post Significantly improved peak work

rate in intervention group (p<0.01)

Adverse events — not reported
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Eich et al., 2004 | Pilot RCT | — Treadmill/over 900 mins/6 weeks/5 days 50 (42 days since stroke). | Increased 6MWT in intervention
(Germany) per week/30 mins Mean age 63.2 years group (p=0.002)

C — usual physiotherapy No adverse events
Tangetal,, Pilot RCT | — Over 400 mins/4 weeks/3 days per 57 (17 days post stroke). | Significant changes in VO, peakin
2009 (Canada) week/30mins/cycle Mean age 65.2 years intervention group (p=0.004)

C — usual care No adverse events
Letombe et al., | Pilot RCT | — 4 weeks leg cycle ergometry, treadmill or | 18 (21 days since stroke). | Significant increase in VO3 peak in
2010 (France) stepper. 4 x per week Mean age 60 years. intervention group (p<0.05)

C —usual care Adverse events — not reported
Outermans et Pilot RCT | — 4 weeks/3 times per week, task-oriented 43 (22.5 days post 6MWT improved in intervention
al., 2010 training stroke). Mean age 57 group (p< 0.02)
German ears
( V) C — low intensity physiotherapy y Adverse events — not reported
Toledano-Zarhi | Pilot RCT | — supervised training 2 x per week for six 28 (11 days post stroke). | Significant change in 6MWT in

et al, 2011

(Israel)

weeks

C —no supervised training

Mean age 65.0 years

intervention group (p<0.001)

Adverse events — not reported
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Billinger et al.,

2012 (USA)

Cohort

Stepper 3 x per week for 8 weeks.

9 (mean 66 days post
stroke). Mean age 61

years

Significant change in 6MWT in

intervention group (p<0.002)

No adverse events

Mackay- Lyons

Pilot RCT

| — Treadmill — 48 sessions — 20 — 30 mins

50 (average 23 days post

Significant change in VO, peak in

et al., 2013 . stroke). Mean age 60 intervention group (p=0.004)
C—no CV training, usual care

Canada ears

( ) y No adverse events

Biasin et al., Prospective Inpatient programme — 3 x per week, mean 4 | 31 (25 days post stroke). | Feasibility — no events and 63%

2014 (Canada) | cohort sessions. Max 20min session. Mean age 69.1 years achieved 20 mins of cardiovascular
exercise
No adverse events

Floel et al., RCT | — treadmill training 5 days a week/4weeks 215 (5 — 45 days post Cardiovascular risks — ongoing trial

2014 (German stroke).

( v) C- relaxation sessions 5 days a week/4weeks )

ongoing

Boss et al., RCT | — 12 weeks aerobic programme plus 120 (< 1 month) Maximum exercise capacity —

2014 (The physiotherapy visits plus usual care ongoing trial

Netherlands)

C —usual care
MotiveS and
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MovelT

(ongoing trials)

Sandburg et al., | Pilot RCT | — Cycle ergometer — 2 x per week for 12 56 (mean 22 days post No significant change in peak work
2016 (Sweden) weeks stroke). Mean age 70.8 rate in intervention group
ears
C —usual care y No adverse events
RCT — Randomised Controlled Trial. | — Intervention group, C — Control group.
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Table 1.3 and 1.4, show that CV training for the stroke population in all stages of
recovery varies significantly. For chronic studies, the duration of treatments varied from
4 weeks to 6 months. This compares to studies in the sub-acute phase with much
shorter durations ranging from 19 days to 12 weeks. In chronic studies, the frequency
of training varied from three to five times a week, although mostly occurred three times
a week. In the sub-acute studies there were two studies that provided twice weekly
interventions but most were three times a week. Treadmill training and group training
were the most common techniques used in the chronic phase of recovery, although
three studies used cycle training and one used aquatic training. In the sub-acute phase,
however, treadmill training and cycle training were the most common approaches with

three studies using stepper training. Session durations ranged from 20 — 60 minutes.

The National Institute of Health and Clinical Excellence (2013) states that
“Cardiorespiratory training for people with stroke should be started by a
physiotherapist with the aim that the person continues independently” (NICE, 2013,
p.3). However, the guidelines do not provide any specific advice for physiotherapists in
terms of the optimum treatment. As is clear from the variety of studies outlined above,
more research is needed to determine the optimum duration, frequency and type of CV
training. One form of cardiovascular training that has not been fully explored for stroke
patients is the existing programmes for cardiac patients, that is, cardiac rehabilitation
(CR). The Cardiovascular Disease Outcomes Strategy (DoH, 2013) suggested the use of
existing CR programmes for Transient Ischaemic Attack (TIA) patients and mild disability

stroke patients.

1.5 Cardiac rehabilitation (CR)

“Cardiac rehabilitation is a complex intervention offered to patients diagnosed with
heart disease, which includes components of health education, advice on cardiovascular
risk reduction, physical activity and stress management” (Dalal, 2015, p.1). CR is well-
established as part of the recovery process for most people with cardiac conditions. The
NICE guidelines (2013) recommend CR for people post myocardial infarction alongside

medication, lifestyle changes and advice. Anderson and Taylor (2014) conducted an
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overview of Cochrane Systematic reviews and concluded that “Exercise-based cardiac
rehabilitation is an effective and safe therapy to be used in the management of
clinically stable people following myocardial infarction or percutaneous coronary
intervention or who have heart failure” (Anderson and Taylor, 2014, p.2). Established
CR programmes have been shown to reduce mortality by 18% and readmissions by 31%

for certain cardiac patients (DoH, 2013).

However, The National Audit of Cardiac Rehabilitation (British Heart Foundation 2016)
found that only 44% of patients with myocardial infarction, percutaneous coronary
intervention and coronary artery bypass graft took part in CR (NACR, 2012) indicating
that there were a high percentage of patients not engaging in CR (NACR, 2012). Karmali
et al (2014) conducted a systematic review to identify successful methods to increase
uptake and adherence to CR but found only weak evidence that interventions were
effective at increasing uptake and they were unable to recommend a specific approach.
They did recommend that further research was needed to explore this topic. It is also
unclear how to motivate patients to continue with their healthy lifestyles after CR is

completed, that is, how to maintain their healthy lifestyles.

1.6 Cardiac rehabilitation in the stroke population

All six studies investigating CR for stroke patients have been feasibility studies and only
one study has used existing CR programmes in England (Kirk et al., 2014). This study was
conducted over 18 weeks and focussed on a stroke population with mild disability
(stroke severity) post-stroke. Table 1.5 summarises the studies that have used CR for

people with stroke (see Appendix 1 for search strategy).
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Table 1.5 Studies using CR for the stroke population

Author and Study Intervention Subjects Results
country
Chronic stage
of recovery
Lennon et al., Pilot RCT | - 10 weeks/16 | 48 (>1year post stroke) Improved VO, peak in | group
2008 (Ireland cycle <0.001
( ) Y Functional ambulatory category — 0-2 — (p )
ergometr
8 y physical help (17%), 38 independently Improved cardiac risk score in |
sessions .
mobile. Mean age 60 years group (p<0.05)
C —usual care
Adverse effects — not reported
Tangetal,, Feasibility 6 months CR — | 41 (30 months post stroke). Mild to Improved VO, peak (p=0.06)
2010 (Canada) once weekly, moderate stroke patients Chedokee- .
No serious adverse effects
90minute Mcmaster — 4.4 arm, 5.1 leg. Mean age 65
session. years
Marzolini et al., | Cohort 6 months CR— | 120 (25 months post-stroke). Improved VO; peak (p<0.001).

2014 (Canada)

once weekly,
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90minute Chedokee-Mcmaster — 4 (6 and 7 normal). Sign. Improvements in 6MWT
session Mean age 63.8 years (p<0.001)
Adverse effects — not reported
Subacute
Prior et al., Feasibility —no | 6 months CR— | 80 (11.5 weeks) and mild. Mean age 64.9 Improved METS (p<0.001)
2011 (Canada control twice weekly, ears
( ) y y Improved CV risk factors — lipids
50 sessions
(p<0.001), BMI (p=0.003),
reduction in smoking.
Adverse events — 3 recurrent
strokes
Kirk et al., 2014 | Pilot RCT 18 weeks (6 24 subacute Significant reduction in

(England)

weeks phase 3
and 12 sessions

phase 4)

<3 NIHSS. Mean age 67 years

cardiovascular disease risk score
(p=0.042) Improved SF 36 —

Physical functioning (p=0.012)
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Adverse events — 2 had sign.
raised blood pressure during

testing

Marzolini et al.,

2016 (Canada)

Cohort—no

control

6 months CR —
5 aerobic
sessions per

week.

85 TIA patients. Mean age 67.5 years

Improved VO, peak (p<0.001),
Improved waist and hip
circumference (p<0.001),

depression (p=0.04)

Adverse events — not reported

RCT — Randomised Controlled Trial. | — Intervention, C — Control. CR — Cardiac Rehabilitation. TIA - Transient Ischemic Attack. METS —
Metabolic Equivalents. BMI — Body Mass Index.
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Three of the studies were conducted with a chronic stroke population (Tang et al.,
2010, Marzolini et al., 2014, Lennon et al., 2008), two with the sub-acute stroke
population (Prior et al., 2011, Kirk et al., 2014) and one study with TIA patients
(Marzolini et al., 2016). Four studies were conducted in Canada (Prior et al., 2011, Tang
et al., 2010, Marzolini et al., 2014, Marzolini et al., 2016), one in Ireland (Lennon et al.,
2008), and one in England (Kirk et al., 2014). Two were pilot, feasibility studies (Lennon
et al., 2008 and Kirk et al., 2014) and four were feasibility, cohort studies (Marzolini et
al., 2014 and Marzolini et al., 2016, Tang et al., 2010, Prior et al., 2011).

All studies showed improvements in the main outcomes: CRf (Lennon et al., 2008, Tang
et al., 2010, Marzolini et al., 2014 and Marzolini et al., 2016) and Cardiovascular risk
(Prior et al., 2011, Kirk et al., 2014), but as all these studies were feasibility or pilot
studies it is not possible to provide a definitive conclusion. In addition, all of the
Canadian studies carried out six month interventions (Tang et al., 2010, Marzolini et al.,
2014, Prior et al., 2011 and Marzolini et al., 2016) which is unfeasible in the UK system.
As well as the length of programmes outside the UK, the results from studies conducted
outside the UK are not readily transferrable to the UK due to: private insurance-based
medical care compared to the NHS; potentially different staff providing the
interventions; varying stroke services in different countries; patients experiences and

attitudes may be very different in each country.

Typically phase three CR in the UK lasts six weeks and provides once or twice weekly
intervention, patients are then offered a phase four programme in the community led
by trained exercise professionals. In the only study for people post-stroke conducted in
the English CR system, Kirk et al (2014) provided 6 weeks of phase three CR and 18
weeks phase four intervention in the community and included people post stroke less
than 2 on the NIHSS stroke severity scale. The study in this thesis (Chapter 6) aimed to
recruit people post-stroke who had a more severe stroke (up to 15 on the NIHSS) to
explore what level of severity of stroke could be included in the present CR system. Also
the present study only provided six week phase three CR to determine the effect of a

short term CR intervention on people post-stroke.
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1.7 Attitudes to Cardiac rehabilitation and Exercise post-stroke
1.7.1 Staff attitudes

There are no previous studies exploring attitudes of staff towards people with stroke
taking part in CR (see Appendix 1 for search strategy). However, there are a number of
studies that have explored the attitudes of physiotherapists and exercise professionals
towards the use of exercise schemes in the community after the sub-acute phase of
rehabilitation for people post-stroke. Lau et al (2016) conducted a cross-sectional e-
survey of 186 physical therapists in Canada, and found that 90% of physical therapists
provided advice about the health benefits of exercise. However, only 36% provided
advice about community programmes due to a lack of programmes. Wiles et al (2008)
conducted 30 interviews with people post-stroke, exercise professionals and
physiotherapists and found that attitudes of physiotherapy staff in the United Kingdom
towards exercise on prescription schemes was positive. Nonetheless, concerns were
raised about the level of stroke knowledge and limited monitoring of the instructors,
and recommended that training opportunities on stroke needed to be developed for

exercise professionals.

Condon and Guidon (2018) conducted a cross-sectional study using an online survey
with 87 exercise professionals in Ireland. They found that exercise professionals are
interested in working with people with stroke, but had limited experience and
knowledge. Furthermore, Marsal and colleagues (2017) conducted a survey of
physiotherapy staff (n = 129) and students (n = 248) and medical staff (n = 65) in France
about self-rehabilitation, and found that ‘the strategy of asking patients to perform
exercises alone, in the practice or at home, is still not accepted by a large proportion of
physical therapy professionals, as compared with students or with physicians’ (Marsal
et al, 2017). These studies indicate that although stroke physiotherapists encourage
exercise and on-going exercise programmes they are reluctant to refer onto
programmes where there is limited expertise. In addition, they are reluctant to allow
self-management making it very difficult for people post-stroke to continue with their

exercise regimes.
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1.7.2 Attitudes of people post stroke to CR and exercise

Previous qualitative research exploring attitudes towards exercise in people with stroke
has mainly focussed on the identification of barriers and facilitators to exercise post

stroke. Nicholson et al (2012) conducted a systematic review of five qualitative and one
guantitative study that explored barriers and facilitators to exercise. Four of the studies

were conducted in the USA, one in Australia and one in the UK. The authors concluded

that lack of motivation, environmental factors and stroke impairments were the main

barriers to engaging in exercise post stroke, and that the main motivators were the

desire to return to independence, and support from family and professionals. One

further study in Canada (Simpson and Eng, 2011) found similar results, and stated the

main barrier for patients with chronic stroke was self-efficacy. Table 1.6 illustrates these

studies. This study and the systematic review mainly focused on patients with chronic

stroke. It is debateable whether barriers and facilitators to exercise will be the same at

all stages of post-stroke recovery and with different levels of stroke severity.

Table 1.6 Facilitators and Barriers to exercise post stroke

Author Study Subjects Facilitators Barriers
Rimmer Telephone | 83 (time post | Not reported Health promotion
2004 (USA) | survey stroke not activity —
reported) environmental
Mean age 54 and personal
including
motivation
Hammel Qualitative | 20 (time post | Not reported Assessing venues -
2006 (USA) stroke not Individual,
reported) environmental
mean age 55.5 and policy barriers
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Damush Focus 13 chronic Taking partin Stroke
2007 (USA) | groups (<12 months) | physical activity impairments,
mean age 59 study. Finding motivation and
motivators, social environmental
support factors
Resnick Focus 29 chronic Related to 6 Not reported
2008 (USA) | groups and | (minimum 6 months treadmill
interviews | months post training they had
stroke) mean participated in —
age 64 social, physical and
psychological
Patterson Interviews | 10 (time post | Related to Not reported
2009 stroke not programme they
(Australia) reported) were involved in —
mean age 59 social,
motivational and
confidence builder
Robison Interviews | 19 chronic (> Support from Physical, cognitive
2009 (UK) 12 months professionals and and
post stroke) significant others environmental
mean age 70
Simpson Focus 11 chronic (8 Support from Low self-efficacy
and Eng groups years post others
2011 stroke)
(Canada)

In relation to stroke patient’s attitudes towards CR post stroke, Marzolini et al. (2016)

conducted a questionnaire-based study with 61 people post-stroke who had taken part

in a six-month programme of CR in Canada. They found that the four greatest barriers
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influencing attendance were severe weather, transportation problems, health
problems, and travelling distance. People who were more disadvantaged
socioeconomically (language, finances), and physically (stroke-related deficits) were
more affected by these barriers. As this was a questionnaire-based study it lacked the
in-depth analysis that an interview-based study would provide. This reflected what was

seen as barriers to exercise post stroke.

Hillsdon et al., (2013) conducted 22 semi-structured interviews with people post-stroke
who had attended 18 weeks of non-adapted CR in England. They found that CR had a
positive effect on motivation to exercise, however, people post-stroke did not recall
information given and risk factors specific to them. As this study assessed attitudes
towards non-adapted CR, the themes identified may be different to the attitudes of

people post-stroke who attend an adapted CR programme.

1.8 Outcome measures for measuring Cardiorespiratory fitness in the stroke

population

In order to determine the effect of CR on CRf in the stroke population it is important to

use valid and reliable outcome measures.

1.8.1 Qualities of Outcome Measures — validity and reliability

An outcome measure is “an objective test that is used to determine the baseline
function of a patient at the beginning of treatment. Once treatment has commenced,
the same instrument can be used to determine progress and treatment efficacy”
(Physiopedia, 2018). Outcome measures are an essential part of treatment and
research, to determine the effectiveness of a treatment or intervention. Outcome
measures should be valid and reliable, the validity of an outcome measure relates to
how much the measure reflects the truth or “the extent to which an instrument
measures what it purports to measure” (Kimberlin and Winterstein, 2008, p.2278).
There are different types of validity including face validity, content validity and criterion
validity which is divided into concurrent and predictive validity. Criterion validity is the
extent to which an outcome measure is related to an outcome, so predictive validity

relates a measure to a future outcome whereas concurrent validity compares the
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accuracy of measurement of one outcome measure to another gold standard outcome

measure and is the type of validity tested within this project.

Reliability is the degree to which an assessment tool produces stable and consistent
results (Phelan and Wren, 2005). There are a number of different types of reliability.
Inter-rater reliability tests the accuracy of an outcome measure when recorded by a
number of different measurers and intra-rater reliability measures the accuracy of an
outcome measure when recorded by one measurer a number of times. Test-retest
reliability examines the stability of a measure when tested on the same group of people

on two separate occasions, this is the type of reliability tested within this project.

1.8.2 Measurement of Cardiorespiratory fitness (CRf)

Cardiovascular or cardiorespiratory fitness “is conferred by the central capacity of the
circulatory and respiratory systems to supply oxygen, and the peripheral capacity of the
skeletal muscle to utilise oxygen” (Mead and van Wijck, 2013, p.78). Cardiopulmonary
Exercise tests (CPET) on a treadmill or bike ergometer are considered to be the most
valid tests of CRf fitness. They measure VO2 max, which is the maximum volume of
oxygen a person can use and is measured in millilitres per kilogramme of body weight
per minute (ml/kg/min). During the CPET, the amount of oxygen inhaled and exhaled is
recorded. The average untrained healthy male will have a VO, max of approximately
35-40 mL/kg/min and the average untrained healthy female will record a VO, max of

approximately 27-31 mL/kg/min (Heyward, 1998).

The CPET measuring VO, max, however, could be too challenging for non-healthy
populations so sub-maximal tests (VO2 peak) have been designed using the same
equipment but setting limits for their heart rate (HR) and blood pressure (BP) and
reducing the incremental demands. These laboratory-based exercise tests require a
significant amount of expensive equipment and therefore cannot be used extensively in
the clinical setting. Therefore, field exercise tests have been devised to attempt to
replicate the demands of the VO, max/peak tests, these clinical tests include the
Incremental Shuttle Walk Test (ISWT) (Singh et al., 1992) and the 6minute Walk Test
(6MWT) (Balke, 1963). The primary clinical measure used in CR throughout the UK is the

ISWT (British Heart Foundation, 2018) and the second most commonly used measure of
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CRf in the cardiac population is the 6MWT. The 6MWT is, however, the most commonly
used test for measuring CRf in the stroke population (Physiopedia, 2018) and the ISWT

is not commonly used for the stroke population.

1.8.2.1 Incremental shuttle walk test (ISWT)

The ISWT was described by Singh et al. (1992) for patients with chronic airways
obstruction. The purpose was to produce an incremental test that challenged the
subject’s cardiovascular system so as to produce a maximum effort. The test has been
found to be valid (0.67 to 0.95, P <.01) and reliable (ICC = 0.76 to 0.99) for respiratory
patients (Parreira et al., 2014) and cardiac populations (ICC = 0.99) (Hanson et al.,
2016). However, there is limited evidence of its validity and reliability with stroke

patients (see Appendix 1 for search strategy).

Two studies have been identified that investigated the use of the ISWT in the stroke
population. The first study compared the ISWT to the 6MWT (van Bloemendaal et al.,
2012) and found that there was a moderate correlation between the two tests (r= 0.65,
p<0.01) for high speed walking in 75 stroke patients. They reported that test retest was
good (ICC=0.961). However, this study was conducted with non-disabled, chronic
stroke patients and did not compare the ISWT with the gold standard of the CPET. A
second study compared the ISWT with a cycle ergometer and measured VO3 peak using
a portable metabolic cart (Dunn et al., 2014). Eighteen subjects completed both tests
and it was found that there was no significant difference between both tests (p=0.728)
for VO, peak. They concluded that both the cycle test and ISWT were appropriate for
measuring CRf in a sub-acute to chronic stroke population. However, their sample size
was small and the population were only mildly disabled post stroke. The ISWT is not
routinely used in the stroke services so it is necessary to determine reliability of this test
with the stroke population and to compare with the 6MWT, which is more routinely

used to measure CRf in the stroke population.

1.8.2.2 Six-minute walk test (6MWT)
The 6MWT was devised by Balke (1963) to produce a measure of physical fitness for

healthy adults. The test has since been shown to be moderately valid and reliable for a
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number of populations including cardiac (Pollentier et al., 2010, Adnan et al., 2011),
respiratory (Casanova et al., 2007), elderly (Harada et al., 1999) and spinal cord injury
populations (Lam et al., 2007 and van Hedel et al., 2005). In the chronic stroke
population, the 6BMWT has been shown to be moderately reliable and valid (Outermans
et al., 2015). Table 1.7 summarises the evidence for the studies investigating the validity
and reliability of the 6MWT with the chronic stroke population (see Appendix 1 for
search strategy). However, there is less evidence in the sub-acute and acute population
and few studies compare the 6MWT with the CPET. Table 1.8 summarises the evidence
for the validity and reliability of the 6MWT in the sub-acute/acute stroke population

(See Appendix 1 for search strategy).
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Table 1.7 Summary of studies showing the validity and reliability of the 6MWT in the chronic stroke population

(Norway)

60 years

Author and country | Study Subjects Outcome measures Results
Eng et al., 2001 Validity 25 (4 years post stroke). 12MWT/ Moderate correlation with
Canada Mean age 62.6 years other walk tests (r>0.90
( ) & Y 6MWT/SMWT W (r>0.90)
Eng et al., 2004 Validity 12 (3.5 years). Mean age Treadmill / r=0.37, p>0.05
(Canada) and 62.5 years
Cycle (VO; max)/6MWT ICC=0.99

reliability
Pang et al., 2005 Validity 72 (5.5 years). Mean age CPET — cycle (VO2 max)/ 6MWT r=0.4, p<0.05
(Canada) 65.3 years
Courbon et al., 2006 | Validity 21 (24 months). Mean age CPET - cycle (VO2 peak)/ 6MWT r=0.6, p<0.0032
(France) 53.48 years
Patterson et al., 2007 | Validity 74 (48 months). Mean age CPET - Treadmill (VO peak)/ r=0.64, p<0.001
(USA) 64 years 6MWT
Carvalho et al., 2008 | Validity 34 (62 months). Mean age CPET - cycle (VO3 peak)/ 6MWT r=0.34, non-significant
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Tseung et al., 2009 Validity 9 (47.6 months). Mean age CPET - cycle (VO3 peak)/ 6MWT r=0.74, p=0.03
(USA) 56.8 years

Ovando et al., 2011 Validity 8 (18 months). Mean age 53 | CPET - Treadmill (VO peak)/ r=0.71, p=0.04
Brazil

(Brazil) years EMWT

Calmels et al., 2011 Validity 14 (12 months) Mean age CPET - cycle (VO3 peak)/ 6MWT r=0.68, p <0.05
(France) 53.7 years

Wevers et al., 2011 Reliability | 27 (266 days). Mean age 6MWT ICC=0.96

(The Netherlands ) 60.7 years

Severinsen et al., Validity 48 (18 months). Mean age CPET — cycle (VO2 peak)/ 6MWT | r=0.45 P<0.05

2011 (Denmark) 68 years

Marzolini et al., 2016 | Validity 60 (13.5 months). Mean age | CPET - cycle (VO; peak)/6MWT 6MWT heart rate was

(Canada)

64.5 years

significantly lower than CPET

P <0.001
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Table 1.8 Summary of studies showing the validity and reliability of the 6MWT in the subacute population

(USA)

67.4 years)

Author and Study Subjects OMs Results
country
Kelly et al., 2003 Validity 17 (30 days). Mean age 66 CPET - Semi-recumbent bike | r=0.84, p value not given
ears VO, peak
(Australia) y (V02 peak)/
10MTWT and 6MWT
Kosak and Smith, Reliability 18 (28 days). Mean age 77 6MWT/2MWT and 12MWT Reliability of BMWT - ICC = 0.78,
2005 (USA) and validity | years p<0.0007
Validity of BMWT/2MWT -
r=0.997, p<0.001
Tang et al., 2006 Validity 36 (<3 months). Mean age CPET —cycle (VO2 r=0.56, p<0.001
(Canada) 64.6 years peak)/6MWT
Fulk et al., 2008 Reliability 35 (34.5 days). Mean age 6MWT ICC = 0.86 (95%Cl)
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It can be seen that the ISWT has only been used twice with a stroke population to
measure CRf. As a clinical test regularly used in CR for the cardiac population it needs to
be established if it is valid and reliable in the stroke population. This is because it has
the potential to measure CRf more accurately than other walking tests due to the
incremental nature of the test. It has also been shown that the 6MWT has been used
widely to measure CRf in the chronic and sub-acute stroke population and has been
shown to be reliable. However, in both the chronic and sub-acute stroke population it
did not closely correlate with CPET (VO3 peak). The 6MWT and ISWT have also not been
directly compared to the CPET so it is not clear which test would be the most valid and
reliable clinical test to measure CRf in people post-stroke in the sub-acute phase of

recovery.

1.9 Summary of Background

Stroke leads to reduced CRf and potentially increased cardiovascular risk. Risk factor
management includes lifestyle management such as dietary changes, smoking cessation
and cardiovascular exercise. Sustained cardiovascular exercise has been shown to
produce a range of positive cardiovascular and metabolic changes. Cardiovascular
exercise is exercise that challenges the cardiorespiratory system, for example, cycling,
swimming and running and in order to be effective, needs to be maintained at 60-70%
of the target heart rate for 150 minutes a week. There are numerous studies that
demonstrate the effectiveness of cardiovascular exercise for people with stroke to
increase their CRf both in the sub-acute and chronic stage of recovery. However, it is
not clear what is the optimum dose, frequency and type of cardiovascular exercise for

people with stroke.

CR is a form of cardiovascular exercise originally applied to the cardiac population and
has been shown to be effective in this population to reduce mortality rates. There are
six feasibility studies that have applied CR to the stroke population, however, only one
has been conducted in the English CR system and all of the studies have had
interventions longer than 10 weeks long. These studies have all included patients with
low levels of stroke severity so it is not clear what level of disability (stroke severity) can
be included in the English CR programmes. This thesis employs a mixed-method

approach to examine the feasibility of just six weeks of adapted CR for people with mild
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to moderate severity stroke in the sub-acute phase of recovery. Firstly, exploring the
perceptions of people with stroke (Chapter 3 and Chapter 6), stroke and cardiac
rehabilitation teams (Chapter 4 and Chapter 6) and cardiac patients (Chapter 6) towards
cardiovascular exercise and healthy lifestyles in people with stroke and their
acceptability to CR. Secondly, examining the clinical measurement of cardiorespiratory
fitness in people with mild-to-moderate severity stroke in the sub-acute phase of
recovery (Chapter 5) and finally attempting to determine the intervention, recruitment

strategy, adherence and outcome measures for a larger definitive trial (Chapter 6).

1.10 Aim of definitive study

The overall aim of the definitive study is to determine if adapted CR is an effective
treatment to increase CRf and improve activity levels, QOL, fatigue, tone, falls, BMI,
anxiety and depression for people post-stroke with a mild to moderate stroke severity

in the sub-acute phase of recovery.

1.11 Aim of thesis

The overall aim of this research is to establish the feasibility of conducting a definitive
study investigating the effect of six weeks of adapted CR on CRf, BP, HR, activity levels,
QOL, fatigue, tone, falls, BMI, anxiety and depression for people with mild to moderate

stroke in the sub-acute stage of recovery.

1.12 Objectives of Thesis

1. To conduct a literature review to identify and summarise the qualitative literature
that relates to the experiences of people post-stroke and their attitudes to and

knowledge of exercise, healthy lifestyles and CR post-stroke.

2. To conduct a qualitative interview-based study with people post-stroke who have a
mild-to-moderate stroke severity who are in the subacute stage of recovery to explore

experiences and knowledge of and attitudes to healthy lifestyles and CR.
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3. To conduct a literature review to identify and summarise the literature that relates to
healthcare professionals’ attitudes to healthy lifestyles, particularly exercise and CR in

people post-stroke with mild to moderate severity in the sub-acute phase of recovery.

4. To conduct a qualitative focus group study with healthcare professionals who work in
CR and stroke care to explore experiences and knowledge of and attitudes to healthy

lifestyles and CR post-stroke.

5. To conduct a systematic review to identify and summarise the literature related to

the use of the 6MWT and ISWT to measure CRf in people post-stroke.

6. To conduct a quantitative study to measure the concurrent validity of the ISWT,

6MWT with the ICT and to test the test-retest reliability of the ISWT and the 6MWT.

7. To conduct a systematic review to identify and summarise the literature related to

cardiovascular exercise and CR for people post-stroke.

8. To conduct a cohort study to identify the acceptability, recruitment strategy,
adherence, outcome measures and adaptations needed for adapted CR for people post-

stroke with a mild-to-moderate severity stroke in the sub-acute stage of recovery.

9. To conduct a review of literature to identify and summarise the literature related to

experiences of and attitudes to CR post-stroke from the patient and staff perspectives.

10. To conduct a qualitative interview-based study with people post-stroke and people
post cardiac event who took part in CR and with people post-stroke who did not take
part in CR to explore experiences of CR and attitudes to healthy lifestyles after stroke

and cardiac events.

11. To conduct a qualitative focus group study with healthcare professionals who work
in CR and stroke to explore experiences of CR for people post-stroke and their attitudes

to healthy lifestyles post-stroke.
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Chapter 2 Method
2.1 Complex interventions

The Medical Research Council (MRC)(2008) stated that “complex interventions are built
up from a number of components” (Craig et al., 2008, p.2) and in order to evaluate their
effectiveness it is necessary to assess a number of individual components. CR would be
classed as a complex intervention as it involves exercise classes managed by a
multidisciplinary team; an education programme; lasts for six weeks and can be
conducted once or twice a week. There are, therefore, a number of variables that could
have an impact on the effectiveness of the intervention. For CR, the effectiveness of the
programme may be determined by, for example, changes in physical or psychological
measures or by changes in behaviour and so on. The MRC originally proposed a linear
framework for the development of trials of complex interventions which was

subsequently updated to a cyclical sequence (Craig et al., 2008) (see figure 2.1).

Figure 2.1 Key elements of the development and evaluation process (Craig et al., 2008)

Feasibility and piloting
Testing pracedures

Estimating recruitment and retention
Determining sample size

Development Evaluation

Identifying the evidence base Assessing effectiveness
Identifying or developing theory Understanding change process
Modelling process and outcomes Assessing cost effectiveness

Implementation
Dissemination

Surveillance and monitaring
Lang term follow-up

As identified in the diagram there are four key elements in the development and
evaluation of a complex intervention. All four stages have been examined for CR with
the cardiac population and it has been comprehensibly established and shown to be
effective for this population (Anderson and Taylor, 2014). However, using CR for a
stroke population remains at the development and feasibility stages. Therefore, the

studies described in this thesis support: identifying the evidence, designing or modelling
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the process, determining the outcome measures and estimating recruitment and

retention.

2.2 Mixed method methodology

As is seen with most feasibility studies, the methodologies required for this thesis were
both qualitative and quantitative in nature, therefore, in order to achieve the objectives
a mixed method approach was deemed to be the most appropriate approach. Rauscher
and Greenfield (2009) stated that “Mixed methods designs are used for collecting,
analysing and mixing both quantitative and qualitative data in a single study or series of
studies to both explain and explore specific research problems” (Rauscher and
Greenfield, 2009, p.91). They identified that the advantages are that mixed methods
“reveal the complexity of disablement, rehabilitation, and recovery processes”

(Rauscher and Greenfield, 2009, p.91).

Rauscher and Greenfield (2009) commented that the three main types of mixed
method design are Sequential explanatory, Sequential exploratory and Concurrent
Triangulation. Sequential explanatory design is where the quantitative data takes
priority over the qualitative data and the data is collected in a sequential way.
Sequential exploratory design is where the data is again collected in distinct phases but
the qualitative data takes priority. Concurrent Triangulation design means that both
gualitative and quantitative data are collected together and build on the previous
findings. As the objectives of the present study were both qualitative and quantitative
in nature this led to a mixed method design. The four phases of the study are distinct
from each other and therefore could be described as sequential. As the overall aim was
to inform a definitive quantitative study then the focus is more quantitative in purpose,
therefore the mixed method design of this present study is a sequential explanatory

design. Figure 2.2 outlines a flowchart depicting the four phases of this thesis.
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Figure 2.2 Flowchart depicting the four phases of this thesis

Phase | — Qualitative study (Chapter 3)

Interviews with 20 people post stroke and TIA with mild to moderate severity in the subacute stage of
recovery — experiences of and attitudes to healthy lifestyles particularly exercise

Phase Il — Qualitative study (Chapter 4)

Seven focus groups with CR and stroke staff — experiences and attitudes to people post-stroke taking
part in exercise and CR

Phase Il — Quantitative study (Chapter 5)

To determine the Validity and Reliability of the ISWT and 6MWT compared to the CPET for measuring
CRf in people post stroke and TIA with mild to moderate severity in the sub-acute phase of recovery.
40 patients.

Phase IV — Mixed method study (Chapter 6)

Quantitative Cohort study — 32 people post stroke and TIA with mild to moderate severity in sub-
acute phase of recovery. All take part in 6 weeks of twice weekly CR. Outcome Measures taken at
baseline and after the intervention.

Qualitative studies — five focus groups with CR and stroke staff — experiences and attitudes
towards people post-stroke taking partin CR.

Interviews with 30 stroke patients and 12 carers post CR — experiences and attitudes to CR.
Interviews with 5 people post-stroke who did not want to take partin CR

Interviews with 5 people post cardiac event who took part in the CR programme with stroke
patients.
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2.3 Methods used
2.3.1 Recruitment

For all phases of this thesis, except the focus group studies, patients were purposively
chosen if they had had a mild to moderate severity stroke (0 — 15 on the NIHSS scale)
(National Institute of Health, 2016) or TIA. They were recruited from a large single-
centre UK University teaching hospital trust within one week to six months (sub-acute)
post stroke or TIA. All patients were able to walk 10 metres with or without an aid and
provided written consent. Exclusion criteria were based on cardiac contraindications
and included: heart disease class Ill and upwards (Yancy et al., 2016), Class C and D
exercise risk (Heath, 2005), uncontrolled arrhythmias (causing symptoms), angina on
exercise and uncontrolled hypertension (>180/110mmHg at rest). For the qualitative
interview studies, patients were purposively selected to represent a range of ages,
gender and ethnicities. For the focus group studies in this thesis, the staff members
were conveniently sampled, that is all levels of staff were approached to take partin

the focus group but only those that were able to be released attended the groups.

As previously mentioned, the present study employed both quantitative and qualitative
methods. The following sections will outline the main quantitative approaches used in
this thesis, however a more detailed explanation of the data analysis will be included in
each quantitative experimental chapter as the analysis varied for each study. The
gualitative methods will be explained in detail here and referred to in each qualitative
experimental chapter, as the philosophy, process of data collection and analyses were

similar for each qualitative chapter.

2.3.2 Quantitative philosophies and methodologies

Quantitative research is “Explaining phenomena by collecting numerical data that are
analysed using mathematically based methods (in particular statistics)” (Aliaga and
Gunderson, 2002). Quantitative research is based on the positivist assumption that
knowledge is based on natural phenomena and interpreted through logic and reason.
There are four main types of quantitative research: Descriptive, Correlational, Quasi-
Experimental, and Experimental Research. Descriptive research measures and defines a

phenomenon but does not have a hypothesis. Correlational research explores the
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relationship between different variables using statistical methods. Quasi-experimental
research attempts to establish a causal relationship between a dependent and
independent variable but the study has not been controlled or randomised.
Experimental research also attempts to establish a causal relationship and is considered
the gold standard as the variables are controlled and participants are randomised into

groups (Sacramento State University Library, 2018).

The quantitative studies in this thesis employed correlational and quasi-experimental
designs. Chapter 5 reports on a validity and reliability study which aimed to determine
the correlation between three different measures of CRf. Chapter 6 outlines a quasi-
experimental study that aimed to identify the feasibility of conducting a definitive study
to determine the effect of CR on CRf and other quantitative outcome measures in a
group of patients post-stroke. These two types of research, “use deductive reasoning,
where the researcher forms a hypothesis, collects data in an investigation of the
problem, and then uses the data from the investigation, after analysis is made and

conclusions are shared, to prove the hypotheses not false or false” (BCPS, 2018).

2.3.3 Quantitative data collection

All research starts with a research question and in quantitative research this is
transformed into a hypothesis. An alternative hypothesis postulates that there will be a
difference or correlation between two variables whereas a null hypothesis “is a general
statement or default position that there is no relationship between two measured
phenomena, or no association among groups” (Everitt, 1998). Once a hypothesis is
established, quantitative data can be collected using outcome measures (see Section
1.8.1 for an explanation of outcome measures). In the correlational study in Chapter 5,
data from three measures of CRf were collected, controlling for fatigue and the learning
effect. In the quasi-experimental study in Chapter 6, data were collected before and
after patients took part in a six-week CR programme. The primary outcome measure
was CRf, however, a number of other outcome measures were also taken to measure
the effect of CR on depression, anxiety, fatigue, tone, pain, quality of life, stroke

knowledge and activity levels.
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Bias can be introduced into a quasi-experimental or experimental study during data
collection if the outcome measures are not valid and reliable (see Section 1.8.1) and if:
the individual collecting the data is not blinded to the intervention; the participants are
not blinded to the intervention or the therapists providing the intervention are not
blinded. For the quasi-experimental study in Chapter 6, bias was reduced by using valid
and reliable outcome measures, however, it was not possible to blind the patients or
therapists providing the treatment or assessing the treatment as there was only one

treatment provided.

2.3.4 Quantitative data analysis

Once the data have been collected, descriptive statistics are conducted to determine
the mean and standard deviations (SDs) or median and interquartile ranges (IQRs) for
the data and these data can be presented in graphs. Levels of data collected can range
from nominal data (eg. Male or female), ordinal data (eg. Likert rating scale), interval
data (exact difference between the points eg. Temperature) or ratio data (as for interval
data but has an exact zero such as height). If nominal or ordinal data are collected then
median values and IQRs are calculated and presented as bar charts or pie charts, if ratio
or interval data are collected then mean values and SDs are calculated and presented as
histograms or box plots. In Chapter 5, the data are presented as means and SDs as the
data collected were interval level data but in Chapter 6 the data are presented as both
mean and SDs and median and IQRs as some outcomes are interval level data (eg. CRf)

and some are ordinal level data (eg. Fatigue).

Once descriptive statistics have been completed, inferential statistics may be carried
out to determine if the data confirms the alternative hypothesis or the null hypothesis.
If the research question relates to a correlation then a Pearson’s or a Spearman’s
correlation test will be conducted (see decision chart, figure 2.3). Which test is chosen is
dependent on whether the data collected are ordinal or nominal level data leading to a
non-parametric test or ratio or interval level data meaning that a parametric test can be
conducted. In Chapter 5, the correlation between the three measures (validity) was
tested using a Pearson’s correlation test as the data collected were ratio level data.
Choosing a parametric test also relies on the data being normally distributed and this

requires further statistical analysis as explained in Chapter 5. Testing the reliability of
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the measures in Chapter 5 used an Intraclass correlation coefficient (ICC) as the same
outcome measures were repeated so the repeated tests have exactly the same unit of
measurement. It is not appropriate to use a Pearson’s or Spearman’s test with these
type of data. In addition, Bland Altman plots were constructed to demonstrate the
range of repeatability across the range of population values.

The result of an inferential test produces a p value, the p value gives the probability of
any observed difference having happened by chance. P = 0.5 means that the probability
of the correlation or difference having happened by chance is 0.5 in 1 or 50:50. The
lower the p value the less likely that the difference has occurred by chance so the higher
the significance of the finding. P=0.05 means that the probability of the correlation or
difference having happened by chance is 0.05 in 1 or 1 in 20. For this thesis, p=0.05 is
taken as the level of significance, so any p values equal to or below 0.05 were
considered statistically significant and the alternative hypothesis was accepted and the
null hypothesis rejected.

If the research question relates to a difference between two measures then there are a
number of statistical tests that can be used dependent on the number of variables,
number of experimental conditions and groups of participants (see figure 2.3).
However, because the study in Chapter 6 of this thesis, was a feasibility study it was not
relevant to conduct inferential tests as the study was too small to statistically answer a
research hypothesis and establish a causal relationship. If inferential tests were
conducted on these data, this could lead to a type | error, that is, the rejection of a true
null hypothesis (or identifying a difference of correlation when there was none) or a
type Il error: failing to reject a false null hypothesis (or identifying no difference or

correlation when there was one).
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Figure 2.3 Statistical inferential decision-making chart (Greene and D'Oliveira, 1982)

|

Which Statistical test?

]
‘ Categories ‘ Differences ‘Correlations
Chi square Number Parametric Non-Parametric
of Variables
|
B e | | |
One Two Pearson Spearman
or more
Number of Same or different
Expt Conditions subjects in each
condition
| |
] [ [ ]
Two Three Same 2 way ANOVA Different
or more (mixed)
Same or Same or 2 way ANOVA 2 way ANOVA
Different subjects Different subjects (related) (unrelated)
in each condition in each condition

[

Parametric Non- Parametric Non- Parametric Non- Parametric Non-
Parametric Parametric Parametric Parametric
t test Wilcoxon t test Mann Whitney | |1 way ANOVA Friedman 1 way ANOVA | | Kruskal-Wallis
(related) (unrelated) (related) (unrelated)
Page's L Jonckheere
Trend Trend
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2.3.5 Qualitative philosophies and methodologies

Denzin and Lincoln (2011) identified a number of phases in the development of
qualitative research from post-positivism in the 1950s to critical theory and
experimental ethnography in the 1990s. Savin-Baden and Howell Major (2012)
summarised present qualitative philosophies as: Critical social theory, Pragmatism,
Post-modernism/structuralism, Social constructionism, Constructivism and
Phenomenology. Critical social theory is based on power relationships and ideologies
such as Marxism, Pragmatism focuses on observation of natural behaviour in a natural
context, Post-modernism is related to literary texts and their interpretation, Social
constructionism interprets social interaction, Constructivism suggests that individuals
make and construct their own meaning, and Phenomenology focuses on the human

experience.

All these philosophies employ different methodologies, the most common
methodologies are: Grounded Theory, Ethnography, Participatory Action Research and
Phenomenology. With a Phenomenological methodology, researchers will explore a
phenomenon and collect data based on previous understanding of that phenomenon.
The data will be described (Descriptive phenomenology) or interpreted (Interpretive
phenomenology) using phenomenological reduction, but a theory will not be the end
product. The present thesis used a phenomenological philosophy and approach, and
attempted to identify the human experience of CR, exercise and healthy lifestyles for

people with stroke, through the use of interviews and focus groups.

2.3.6 Interview data collection

Interviews are the main form of data collection for qualitative research. “The goal is to
replicate the elements of a natural conversation...the interviewer guides the
conversation and strives to understand the participants views as well as the meaning...”
(Savin-Baden and Howell Major, 2013, p.357). There are different types of interviews:
structured, semi-structured and unstructured. Structured interviews are limited in that

they do not allow for a change in order of questions or a deeper exploration of the
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topic, however, they do allow for comparisons across different interviewees. For semi-
structured interviews, an interview schedule is used but allows for additional comments
and responses. If time is limited these interviews allow for some focused interaction but
may be limited because of that. Unstructured interviews only have an initial goal or plan
and most questions arise from the conversation. These interviews require a number of
interviews with one person to allow the topic to be explored in-depth and therefore can

be very time-consuming.

For the present thesis, semi-structured interviews were used (as described in Chapters
3 and 6.5) as the topic required an in-depth discussion of the patients’ experiences and
thus structured interviews were not appropriate. In addition, time did not allow a
number of interviews per patient, a requirement for the use of unstructured interviews.
Chapter 3 outlines Phase | of the present thesis, interviews with people who had a
stroke, and who were exploring the experience of having a stroke and their thoughts on
exercise and healthy lifestyles before and after their stroke. Chapter 6.5 outlines part of
Phase IV of the thesis and explores the experiences of people who had a stroke and

who attended CR, and people who had had a cardiac event who attended CR.

Interview schedules for both phases of the research are included in Appendix 2 and 4. It
can be seen that the interviews started with general initial questions with probes, and
then progressed to more in-depth questions to explore the experiences in more detail.
Questions were open and aimed to identify emotions and feelings, as well as thoughts,
beliefs and experiences. Question development was aided by four members of the
study Patient and Public Involvement group (PPI); two people who had had a stroke
over ten years previously and their wives. The main author had experience of
conducting 24 semi-structured interviews as part of her MPhil study, however, she
conducted a pilot interview with two of the PPl and discussed the transcript and

recording with an expert qualitative researcher (CC).

All interviews were conducted in the patients’ home to allow them to ‘open up’ (Shuy,
2002) and allowed the interviewer to understand the context in which the patient

provided their answers, that is, the socio-economic situation, in order to aid
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interpretation of the data (Elwood and Martin, 2000). Face-to-face interviews also allow
observation of non-verbal information, and in the present thesis this was also recorded
after each interview (See Appendix 2 for an example of one of these observations).
Interviews in the present thesis, were audio-recorded using digital recorders in order to
record detailed responses rather than rely on interviewer recall, and therefore allowed

for more in-depth questioning.

The philosophical approach of the research determines the number of interviews; for
example, a grounded theory approach may have up to thirty interviews, whereas a
phenomenological approach and philosophy may have only two to four participants
(Carpenter and Suto, 2008). As the present thesis used a phenomenological
methodology, potentially only a few interviews would have been required, however, as
the patients had a wide range of perspectives, purposive recruitment continued until
people with a range of ages, socio-economic and ethnic backgrounds were represented.
Data collection was continued until it was perceived that data saturation had been
reached, that is, the “point at which no new themes are being uncovered” (Savin-Baden
and Howell Major, 2013, p.25). The purpose of qualitative research is not to generalise
to the larger population, that is, transferability, however, the present thesis aimed to
explore as many perspectives as possible, as can be seen in the results in Chapters 3

and 6.5.

2.3.7 Focus group data collection

A focus group differs from a group interview in that it encourages interaction of group
members (Savin-Baden and Howell Major, 2013); the aim being usually to understand a
new area and to explore a group understanding rather than individual interpretation.
There are different types of focus groups: Exploratory, Clinical, Storyline, Issue
development and Phenomenological (Savin-Baden and Howell Major, 2013). An
exploratory focus group explores an issue and helps to develop a question, a clinical
focus group is usually employed in action research in the medical field, a storyline focus

group involves a storyline with a missing component that the group discusses, issue
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development is where the group discusses a presentation, and finally a

phenomenological focus group explores a groups’ views and experiences.

The present thesis used a phenomenological focus group approach to explore the
experience of CR for people with stroke from the perspective of CR and stroke staff
(Chapter 6.4) and also to explore the experience of stroke, exercise and healthy
lifestyles from the perspective of CR and stroke staff (Chapter 4). Open interview
schedules were designed (See Appendix 3) with initial general questions leading to
more in-depth questions and probes. The main author was the facilitator and
moderator, and each focus group had an observer who made notes and summarised
the discussion at the end to prompt any final comments. All focus groups took place in a
hospital setting to take into account the work pressures on the clinical teams. Each
focus group took approximately one hour, the maximum number of attendees was six
and the minimum was four. Patients were purposively selected from the stroke and CR
teams to represent a range of abilities and professions. All of the focus groups were
recorded using a digital auditory recorder. It was decided that videotaping the group
was not beneficial as this may have significantly impacted on the openness of the

discussions (Jewitt, 2012).

2.3.8 Strategies for rigour

When conducting any research, whether quantitative or qualitative, it is important to
ensure that the methods used are as rigorous as possible to ensure valid and reliable
data. Shenton (2004), however, commented that the terms validity and reliability
cannot be directly used when considering qualitative research. He suggested that
Guba’s (1981) constructs of: a) credibility (in preference to internal validity); b)
transferability (in preference to external validity/generalisability); c) dependability (in
preference to reliability); and d) confirmability (in preference to objectivity) are used
instead. In order to ensure credibility, it is important to use triangulation, peer review,
collaborative analysis, member checking and reflexivity; for transferability, the
background of the study and the participants’ backgrounds need to be considered.

Dependability can be encouraged through the use of in-depth methodological
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description, and confirmability needs the use of triangulation, reflexivity and a clear
audit trail. Yardley (2000) added that there should be: a sensitivity to context, that is,
the awareness of social context and relationships between the researcher and
participant; commitment to rigour, that is, does the size and nature of the sample
address the research question; transparency and coherence, that is, is there sufficient
detail of the methods used, and finally impact and importance, that is, will the results

have practical and theoretical relevance.

All of these concepts were taken into account when conducting the qualitative research
in the present thesis. Triangulation is defined as “using multiple data sources in an
investigation to produce understanding” (Robert Wood Johnson Foundation, 2018), and
in the present thesis, this was achieved through the combination of focus groups and
semi-structured interviews, as well as through the use of different participant groups,
that is, those post-stroke and post cardiac event, as well as CR therapists and nurses,
and stroke therapists, nurses and doctors. Peer review and collaborative analysis refers
to more than one researcher analysing the data and reviewing the process. In the
present thesis, there were four main qualitative researchers, the primary author, two
research assistants (SD and AH) and expert qualitative researcher (CC), all of whom had
different backgrounds and represented different perspectives on the research topic.
This ensured a varied analysis of the data and a thorough interpretation of the results.
Member checking or member validation involves asking the participants to read the
transcripts of the interviews to confirm content or interpretation. In the present thesis,
two patients were asked to read their transcripts, they agreed on the content and did

not add any additional points.

Malterud (2001) stated that “A researcher's background and position will affect what
they choose to investigate, the angle of investigation, the methods judged most
adequate for this purpose, the findings considered most appropriate, and the framing
and communication of conclusions” (Malterud, 2001, p.483-484). The present thesis
reduced the effect of the researcher’s background by using peer review and
collaborative analysis. The primary author also used a reflexive diary (see Appendix 2

for an excerpt of a reflective diary) and bracketing (see Appendix 2) to ensure an
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awareness of her influences so that her data collection and analysis could be as honest
and credible as possible. She consistently reflected on how her own personal and
professional assumptions, and beliefs about exercise and maintaining a healthy lifestyle
could influence the data collection and analysis processes. She has been a neurological
physiotherapist for 28 years and a university lecturer for 13 years. She made every
effort throughout the study implementation to make explicit her positive attitudes
towards exercise and the importance of healthy living. During the interview process,
where possible, she did not identify herself as a physiotherapist in case that knowledge

influenced the patients’ responses.

2.3.9 Qualitative data analysis

“Data analysis is the process of moving from raw interviews to evidence-based
interpretations...Analysis entails classifying, comparing, weighing and combining
material to extract the meaning and implications” (Rubin and Rubin, 2005, p.201). The
process of data analysis can vary depending on the methodology undertaken, for
example, Grounded Theory uses a constant comparative analysis, whereas
Phenomenology involves a thematic analysis (Braun and Clarke, 2006). Social
Constructionism uses conversational analysis to explore social interaction and involves
“examining conversations and analysing what was said, why it was said and how it was
said” (All about Linguistics, 2019). Finally, content analysis “allows a researcher to take
gualitative data and to transform it into quantitative data (numerical data)” (Tutor2u,
2019). Using coding units, the frequency of phrases or words or themes can be counted
and quantified although this does not establish causality and cannot provide in-depth,

deeper meanings.

As the present thesis used a phenomenological approach, a thematic analysis was
employed based on the Braun and Clarke model (2006) (see Appendix 2). They break
down the process into the following steps, as undertaken in the qualitative analysis of

the results of this thesis:

1. Familiarisation with the data.
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In the present study, the audio-recordings were transcribed by a professional
transcriber. It was acknowledged that this was not the most ideal way of managing the
data, but due to time-restraints this was the only way to ensure timely analysis. The
transcripts were not transcribed verbatim, however, in order to maintain an in-depth
description and analysis, the author read the transcripts and listened to the recordings
simultaneously. Any additional pauses or sounds were added to the transcript, and
after each interview or focus group the author recorded any significant non-verbal

communication.
2. Generation of codes

For each interview and focus group, the transcripts were read and re-read, and quotes
that related to the aims of that part of the study were highlighted and coded by the
main author and the two research assistants (SD and AH)(See Appendices 2, 3, 4 and 5).
For parts of the thesis additional researchers helped to identify codes, including
University of Leicester Physiotherapy staff (Sundeep Nagi - SN), University of Leicester
NHS trust staff member (Ross Dixey - RD) and Coventry University staff (CC). Codes
were identified by each researcher individually according to common subjects
identified. Each transcript was reviewed to determine if the codes were similar, and to
identify other codes if necessary. Mind maps were developed to help make sense of the
codes emerging. It was decided not to use software to assist with this process, as the
author found it easier to use longhand to work with the data. Appendix 2 demonstrates

an example of a mind map developed during the interview analysis process.
3. Searching, 4. Reviewing, and 5. Defining and Naming Themes

Once the codes had been identified, an attempt was made to produce themes that
captured the essence of these codes. See Appendix 2 for an example of how themes
were identified from codes. These processes were independently completed by three
researchers (main author, SD and AH) and the themes identified were discussed and
compared. The main author finalised the themes following these discussions and

defined and named the themes.
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In addition to thematic analysis, in this thesis content analysis was also employed with
the analysis of interviews in Chapter 3 and Chapter 6 to attempt to collate the number

of responses to certain questions and identify common categories.

2.4 Safety reporting /adverse events

See definitions section for explanation of AE, AR, SAE, SAR and SUSAR. All Adverse
events (AEs) occurring during the study observed by the investigator or reported by the
participant, whether or not attributed to study, were recorded on the CRF. The
following information was recorded: description, date of onset and end date, severity,
assessment of relatedness to study, other suspect device and action taken. Follow-up
information was provided as necessary. AEs considered related to the study as judged
by a medically qualified investigator or the sponsor were followed until resolution or
the event was considered stable. All related AEs that resulted in a participant’s
withdrawal from the study or were present at the end of the study, were followed up
until a satisfactory resolution occurs. It was left to the investigator’s clinical judgment
whether or not an AE was of sufficient severity to require the participant’s removal
from treatment. A participant was also able to voluntarily withdraw from treatment

due to what he or she perceived as an intolerable AE.

All Serious Adverse Events (SAEs) were reported to the University Hospitals of Leicester
Research and Development office (UHL R&D) within one working day of discovery or
notification of the event. UHL R&D performed an initial check of the information and
ensured that it was reviewed at the next R&D management meeting. All SAE
information was recorded on an SAE form and faxed to UHL R&D. There were no
Suspected Unexpected Serious Adverse Reactions (SUSARs). In addition to the
expedited reporting above, the main author submitted a report once a year throughout
the study or on request an Annual Report to the Ethics Committee which listed all SAEs

/SUSARs that had occurred during the preceding 12 months.

2.5 Ethics

Prior to recruitment and data collection, ethical approval was gained from the

Northampton Ethics Committee (Reference: 14/EM/1067) (see Appendix 6). All team
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members completed Good Clinical Practice (GCP) training and Consent training.
Anonymity of the patients was achieved throughout the study by assigning a study
number to each patient on consenting. Confidentiality was ensured by the use of study
patient numbers and only one screening sheet with participant details securely stored
on an NHS trust password-protected database. All patients were given at least 24 hours
to consider the study information sheets (See Appendix 6), and informed consent (see
Appendix 6) was obtained from all patients at all stages of the study. Data collected was
anonymous and securely stored on an NHS trust password-protected database. Data

were retained for the required five years.
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Chapter 3 Experimental Chapter — Phase | - Semi-structured, in-depth interviews

with people post-stroke and TIA in the subacute phase of recovery

A version of this chapter has been published in the International Journal of Therapy and
Rehabilitation (see Appendix 8). Additionally, the information in this chapter was
presented at the Physiotherapy UK 2015 conference, the European region — World
Confederation for Physical Therapy (ER-WCPT) conference 2016, the Physiotherapy
Research Society conference 2017 and a poster presented at the UK Stroke Forum 2015
with associated abstract published in the International Journal of Stroke. Itis
acknowledged that the article and abstracts had contributions from all of the co-

authors but the majority of the work was written by the main author.

3.1 Introduction

A search of the literature was conducted to identify relevant previous qualitative
research that explored the experiences of people post stroke, and their attitudes and
beliefs about exercise after having a stroke. The search strategy can be found in
Appendix 1. The main studies identified have been highlighted in Chapter 1.7.2. To
summarise this research the literature mainly focused on barriers and facilitators
towards exercise in people post stroke and identified that environmental barriers were
the main difficulties for people in the chronic phase of recovery post stroke. Personal
barriers such as lack of confidence and motivation were also found to be barriers for
exercise post stroke. Once the analysis for this section of the thesis had been conducted
a new search was carried out in relation to knowledge of stroke and healthy lifestyles as
this theme emerged from the data during discussions. A search strategy in relation to

knowledge of healthy lifestyles can be seen in Appendix 1.

3.1.1 Understanding of healthy lifestyles in people with stroke

Previous research exploring the understanding of healthy lifestyles of people with
stroke has focussed mainly on the provision and delivery of advice. A survey of people
with stroke conducted by the Healthcare Commission (2006) found that 43% of
respondents were not given any information about dietary changes, and one in three

were not given any information about physical exercise. In the same year, the Stroke
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Association (2006) conducted an audit of stroke units and patients and found that only

46% of patients were given any information about future stroke prevention.

A Cochrane review conducted in 2012 (Forster et al, 2012) found that active
information provision, where the participants were able to ask questions and relate the
information to their experience, was more successful than a passive approach in
improving knowledge. However, all the studies measured knowledge using a variety of
structured questionnaires, and no qualitative studies were identified. Assessment of
knowledge was a component of research studies that explored the effect of information
provision, and, as Hillsdon et al (2013) commented, “future research should explore

views of people not included in a trial” (Hillsdon, Kersten and Kirk, 2013, p.7).

It is also important to assess not just knowledge of healthy lifestyles, but the application
of healthy lifestyle messages or the effect on behaviour change. Lennon et al (2015) are
completing their final analysis of the ‘Cardiac rehabilitation adapted to transient
ischaemic attack and stroke’ (CRAFTS) trial which compared an intervention group of
chronic stroke patients and TIA patients, who received advice and exercise intervention
post stroke, to a control group who did not receive this intervention. Preliminary results
showed that secondary prevention improves compliance of lifestyle changes in the

short term (Lennon, 2015).

It can be seen that there is limited qualitative research that explores the experiences of
people post-stroke in relation to healthy lifestyles and in particular exercise. The
research that exists has mainly focussed on identification of barriers and has mainly
recruited people in the chronic phase of recovery post-stroke. The aim, therefore, of
the first phase of the research programme reported in this thesis was to explore the
experiences of and attitudes to healthy lifestyles particularly exercise, of people who
have had a mild to moderate stroke or TIA in the sub-acute phase. As the people
recruited were not part of any other trial, their experiences may better reflect a typical

stroke population and everyday clinical practice.
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3.2 Method

A qualitative phenomenological approach (Dowling, 2005) was chosen as most
appropriate to gain an in-depth understanding of individuals’ perceptions of the topic of
interest. An in-depth explanation of qualitative methodologies has been discussed in

Chapter 2.4.5.

3.2.1 Patients

Twenty patients with a range of mild to moderate stroke in the sub-acute phase of
recovery, were recruited from stroke units, early supportive discharge teams,
community teams and TIA clinics at a large University teaching hospital. Patients were
purposively chosen if they had had a mild to moderate stroke (defined as scores of O to
15 using NIHSS scale) (National Institute of Health, 2016) or TIA, were within six months
of their stroke and could walk 10 metres. Seven of the patients had carers present who

contributed to the discussions.

3.2.2 Procedure

An interview schedule (see Appendix 2) (Sample questions in Table 3.1) was developed
by the main author and research team, and was piloted with a patient representative,
who met the broad inclusion criteria, and his carer. The pilot interview offered the
opportunity to refine the questions and enhance the main author’s qualitative
interviewing skills. Thereafter, semi-structured in-depth interviews, approximately 45-
90 minutes in length, were conducted with 20 patients in their homes. In seven of the
interviews the carers were present, however, the questions were primarily directed to
the individuals with stroke during the interviews. The carers were involved at the
patients' request and their comments were audiotaped and probing questions asked as

necessary.

Fourteen interviews were conducted by the author and six by two research assistants
(AH and SD), who had previously received guidance in qualitative interviewing from the
author and were supervised by the author. Field notes were written after each

interview, recording details, such as, the patient’s level of disability (stroke severity),
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home environment, body language and other observations. Data collection, and the
initial stages of data analysis, occurred concurrently, and the interviews were continued
until it was considered that data saturation had been achieved. All interviews were
audiotaped and transcribed by a professional transcriber. The patients were offered the
opportunity to review their interview transcripts in order to add or delete content if

they wished, however only two patients chose to be involved at this stage.

Table 3.1 Example questions for Phase |

Question:

Can you explain what happened to you over the last few months/weeks?

How would you describe the experience of being at home or going home after a

stroke/TIA?

How active were you before your stroke/TIA?

Before the stroke, what did you consider to be the appropriate amount of activity

to keep someone your age healthy?

What have you been told by health professionals about exercising after having

stroke/TIA?

How would you describe the benefits to YOU of exercising after a stroke/TIA?

Do you think there are any negative effects of exercise?

What do you think would help you exercise now after your stroke/TIA?

What do think might make it (or makes it) difficult for you to exercise after your

stroke/TIA?

Why do you think you had a stroke/TIA?

Do you know the risks factors that lead to a stroke?
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What changes would you like to make to your lifestyle and if so how confident are

you that you can make those changes

How important is it to you that you make these changes?

Is there anything else you would like to say about your stroke/TIA or exercise or

healthy lifestyle?

3.2.3 Data analysis

Thematic analysis was conducted according to the analytic framework developed by
Braun and Clarke (2006) (see Appendix 2). The data were analysed by the author and a
colleague (CC) who has extensive experience in qualitative approaches, and the
research assistants (AH and SD) contributed additional insights. Open inductive coding
through line-by-line reading of the transcripts of patient interviews was undertaken.
See Method Chapter 2.4.9. for a more detailed explanation of the data analysis process.
See Appendix 2 for an illustration of how the quotes were reduced to categories and
then themes for these data. Some content analysis was also employed to determine the

number of responses for certain themes.

3.3 Results

Twenty volunteers participated in the study, 12 men and eight women who ranged in
age between 30 and 88 years. Their ethnicity reflected the local population, with 14
Caucasian, four Asian and two Afro-Caribbean patients. The average length of time post
stroke was 59 days (range 14 — 124). Three people identified themselves as ‘mothers’,
eight people were retired, four were employed as managers or engineers, two people
were employed in manual unskilled work, two in manual skilled work and one non-
manual skilled work. In seven interviews, patients’ carers were present and contributed

to the discussion.

Data analysis identified three core themes: Perceptions related to exercise, Perceptions

related to other lifestyle factors, and Understanding of stroke and healthy lifestyles.
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3.3.1 Perceptions related to exercise

Sub-categories contributing to perceptions related to exercise were: Activity or

Exercise, Benefits of Exercise, Motivators and Difficulties

3.3.1.1 Activity or exercise.

Most patients were active prior to their stroke. Some stated that they were very active
at work or getting to and from work, or around the home doing housework or working
in the garden. Some patients engaged in more formal exercise regimes or sporting

activities:

“I play bowls a lot...that keeps me very active as regards sport because | like

sport” (P12)

However, when the frequency, time and intensity of exercise were discussed only five
patients appeared to be achieving the recommended level of cardiovascular training of
150 minutes a week at a moderate intensity (World Health Organisation, 2010). Some

were achieving the duration required but not the intensity.

3.3.1.2 Benefits of activity

Patients identified a number of benefits of activity such as social benefits: “we just went
for the social aspect of it” (P1), psychological benefits: “I think it gives you a positive
outlook” (P2) and physical benefits such as weight control: “/ joined the gym about 10
weeks before | had the stroke and I’d lost about three quarters of a stone...l looked at it

that I’'m going to lose weight and that’s it.” (P14)

Being independent was clearly very important to the patients and associated with
‘getting stronger,” and ‘doing exercise’. As one patient said “it [exercise] helps you to
become a bit more independent” (P1). The patients functioned independently before
having a stroke and were keen to achieve independence again. As one carer said:
“because she [P20] was very independent before it, she feels bad that somebody has to

give her a shower or bath.” (P20). This desire for independence also linked with an
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overwhelming need to be ‘normal’ again. Exercise was seen as a way to achieving

normality:

“It will make me feel normal again, the more | can do the more | feel | am just

back to normal and it’s gone away.” (P13)

However, the patients did not identify the benefits of reducing their cardiovascular risk
factors, such as decreasing blood pressure and cholesterol levels, or the relationship of
these with a decreased risk of future cardiovascular events. The link between exercise

and risk prevention or reduction were clearly not understood by the patients.

3.3.1.3 Motivators

Patients identified a number of factors they felt would motivate or facilitate their
involvement with exercise post stroke. Using Social — Cognitive Theory (Bandura, 2004)
facilitators of exercise engagement can be divided into personal, social and
environmental. The personal facilitators the patients in this study identified included:
the fear of having another stroke, the fear of being dependent, religious guidance, and
enjoy being competitive. In other words, patients did not “want to be beaten by the
stroke” (P13). The social facilitators of exercise included: religious beliefs, support from
friends and families, walking groups, and support from therapists and exercise
professionals. The patients in this study did not identify any environmental facilitators

that might encourage them to exercise post stroke.

3.3.1.4 Difficulties
A number of personal difficulties or barriers were identified related to exercise post
stroke. First, a number of patients identified pain and the existence of multi-pathologies

as difficulties to exercise post stroke:

“l used to be very active before the arthritis started taking over...I get a lot of

pain in my back it’s putting the mockers on it a bit.” (P1).

Secondly, patients identified fear of falling and having a fall as factors preventing them
from participating in exercise, in particular, because their confidence was undermined

and the experience of falling was difficult to overcome. As with the general falls
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population (Jung et al., 2009), patients’ fear of falling was not necessarily associated
with having fallen. As one patient explained: “The negativity is constantly thinking |
might fall” (P3). Some patients commented that other peoples’ attitudes contributed to
their fear of falling: for example, one patient pointed out that “it’s the blame culture, if |
fall over then it will be them (the nurses) that’s blamed not me” (P2) or one carer said: “/

don’t let her walk on her own because she’s had a couple of falls” (P20).

Thirdly, patients also identified fatigue as a personal difficulty to participating in
exercise post stroke. Fatigue in long-term conditions has been described as “decreased
mental and physical endurance” (Krupp, 2003, p.12). As one patient explained “it is an
overwhelming problem that is constant - | am always tired” (P9) and “It’s not that | want

to go to sleep, it’s my body says it wants to have a rest” (P16).

Fourthly, a number of patients expressed concerns about ‘overdoing it’: “Yes my main
concern is it’s going to be a sudden shock to the system to all of a sudden be bouncing
around” (P3) and “I think you can take exercise to the extreme” (P11). This perhaps
highlights a lack of knowledge and understanding of appropriate exercise programs and
progression and the potential risks of exercise. Other personal difficulties included a
degree of embarrassment associated with the physical aspects of stroke: “You’re
embarrassed to be like this” (P14). Interestingly, a lack of motivation was not identified

as a difficulty to exercise post stroke.

Only one social difficulty to exercise after a stroke was identified in the interviews. For
one patient (P7) religion was a barrier to exercise as she was unable to exercise with a
mixed gender group and with male instructors. In the local area this issue has been
addressed with some facilities providing female only group swimming with female

lifeguards. However, many exercise facilities do not offer these options.

In addition, a number of environmental difficulties were discussed including inadequate
or lack of accessible transportation. “Well the first obstacle is how do I get there and
back” (P10). This patient lived in the countryside without public transportation although
others lived in the city and still had problems; for example, “The problem is the gym is

the other side of town” (P3). Finally, some patients were constrained by insufficient
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finances: “Financially it’s [living with a stroke] crippled me” (P3) and “I think the only

thing that worries me...is that | am always worrying about money” (P9).

3.3.2 Perceptions related to Other Lifestyle factors

Sub-categories contributing to Perceptions related to Other Lifestyle factors were:

Changes to Lifestyle, and Doubts and disagreements.

3.3.2.1 Changes to lifestyle

Most of the patients wanted to achieve a healthy lifestyle by improving their diet after
the stroke: for example, “Cut down on the eating and start doing more exercise.” (P3),
or stopping smoking: “No | stopped it, after this, completely | have stopped.” (P7) or
losing weight: “I could do with losing 2 or 3 stone.” (P11). Although they were unable to
articulate any definite plans or details about how they were going to instigate this
lifestyle change or maintain the change. The patients recognised the importance of
changing their lifestyles in order to improve and maintain their health, but they did not

appear to have the information necessary to support these changes.

3.3.2.2 Doubts and disagreement

Some patients expressed doubts about the positive benefits of a healthy lifestyle.
Despite their belief that they had lived a healthy lifestyle, they still had the stroke or
they cited other people they knew, who they believed were healthy but who still had
developed significant health problems: “/ know people who exercise regularly have had
heart attacks as well” (P1), “When you think that the guy who started jogging died
jogging apparently...he had a heart attack” (P9), “My wife died of lung cancer and she
stayed in a ward and everyone on that ward had lung cancer and only one smoked”
(P11), and “I did a lot of exercise and it didn’t do me any good” (P19). Some even
disagreed with the concepts of benefits and risks, and the preventative advantages
associated with maintaining a healthy lifestyle, for example, “are you trying to tell me
having low cholesterol is a good thing — | don’t think so!” [P18]. One patient simply felt
that exercise was not part of life before the stroke: “It wasn’t an important part of my
life...I couldn’t be bothered” (P6) making it very unlikely that he would participate in

exercise after the stroke.
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3.3.3 Understanding of Stroke and Healthy lifestyles

Sub-categories that contributed to understanding of stroke and healthy lifestyles were:
Role of exercise, Risk factors for stroke, Cause of Stroke, and Lack of information or

recall.

3.3.3.1 Understanding the role of exercise

When asked about their understanding of the recommended levels of exercise for their
age only two patients offered explanations of the recommended dose: “/ probably do
three lots of cardio a week at least 40 minutes at a time” (P6) and “Everyone should do
at least 10,000 strides a day” (P5). Other patients’ knowledge was clearly hazy and
several incorrect interpretations of the recommendations were articulated, for
example: “It’s not recommended to go every day” (P1) and “You’ve got to listen to your
body” (P12). Most of the patients had not given the issue of exercise after a stroke
much thought: for example, when asked ‘did you think about the appropriate amount
of activity’, Patient 2 stated: “No definitely not”. Others made comments like: “I didn’t
think about it, | didn’t realise that exercise could help with a stroke” (P3), “I didn’t really
think about it if | am honest (P7)” and “I don’t really think about it much, | am just

aware the more walking | can do the better” (P11).

3.3.3.2 Risk factors associated with stroke

Some patients were able to discuss some of the risk factors associated with stroke, for
example, “it’s important to keep the weight down...have a sensible diet” (P1), “I don’t
think it’s my diet because | am not a great eater of fried things and fatty stuff, and I am
not obese” (P9), “oh yes like high blood pressure, high cholesterol, high blood sugars,
smoking which | have stopped now” (P13), and “I’m not a smoker, I’'m not diabetic, |
don’t have high stress...” (P14). However, over half the patients were, rather worryingly,
not aware of the risk factors that could lead to a stroke. As one patient who had

diabetes said: “No | didn’t know there were any risks” (P15).

3.3.3.3 Cause of stroke
Over half the patients were unable to discuss what might have contributed to them

having a stroke, for example, “Nobody has been able to tell me” (P2), “I don’t know
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how- do you get a blood clot” (P6), “No | don’t know, nobody has explained to me about
that” (P15), “I don’t know really must have been some weakness in the brain” (P16), and

“I haven’t a clue, | haven’t a clue” (P19).

A number of the patients did understand that knowing what might have caused the
stroke would enable them to target the changes they made in their lifestyle and

recognised the importance of such knowledge.

“And because they don’t know why it happened that worries me a bit because it

could happen again.” (P13)

“I don’t know what the root cause was which is somewhat unnerving because it
could happen again unless | know what to do to prevent it...if they could
determine the cause of the stroke for me because | can’t tell you whether | need

to change anything because | don’t know.” (P14).

3.3.3.4 Lack of information or recall

When asked about any advice they had been given about exercise the main response
was that they had been given specific strengthening and stretching exercises by the
physiotherapist but very few talked about advice they had been given about

maintaining their fitness:

“They don’t mention it [lifestyle issues] ...nothing positive in terms of longer term
options” (P2), “They didn’t talk about general fitness” (P6), “I haven’t been told
anything” (P9), “Nobody has mentioned there is a benefit to exercise- that hasn’t been
covered” (P14), “I was simply told | should only do so much and not overdo things” (P15)

and “No - they said continue doing the things you’ve been doing” (P16).
One patient remembered being given advice about exercise post-stroke by the doctor:

“The doctor let me do anything really he just said don’t lift weights ...He didn’t

really say one way or another, he didn’t say a lot to be honest.” (P13).

The patients’ responses, with respect to their understanding of the more general issues

of healthy living and the importance of addressing these post-stroke, were cause for
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concern as they reflected a lack of information, for example: “Well they [health
professionals] don’t go into great detail about it” (P5), “I haven’t been told anything”
(P9), “Not a lot of information has been provided in all honesty” (P11), “Nobody’s said
anything” (P12), and “Nobody has told us anything useful really, we’ve been using
Google” (P20). As the last comment suggests some patients, particularly younger ones,
did use and value the internet as a source of obtaining information. However, a
majority of the patients, those aged over 60 years, felt they did not have adequate
computer skills or were comfortable effectively accessing the internet, for example: “/
am not an online person” (P5), “No don’t know how to use a computer” (P7), “I’m not
computer literate” (P9), “I don’t have a computer” (P16), and “No I only just about know

how to use my phone” (P18).

Printed leaflets providing information about stroke and common risk factors were given
by health professionals to some of the patients, but these did not seem to have
significantly contributed to their understanding. As one patient (P17) said: “there was a
lot of information leaflets at both hospitals. | just took them but | have not had a chance
to read them. They were useful but perhaps if someone did actually say well look if you
have this or do that”. It would appear that the patients were not given consistent or

relevant information or advice about maintaining a healthy lifestyle or CRf.

3.4 Discussion

This present study explored patients’ experiences and perceptions of healthy lifestyles
before and after having a stroke. The patients discussed a number of personal,
environmental and social factors that prevented or made it difficult for them to engage
in exercise and these findings replicate what have been found in other studies with the
chronic stroke population (Forster et al., 2012, Nicholson et al., 2012). These factors
need to be considered when designing long-term interventions for exercise and healthy
lifestyle interventions for people post-stroke, for instance, providing transport to attend
the programmes. Fatigue appears to be a major barrier to exercise post-stroke in the
acute and chronic phase of stroke recovery, however, it is unclear what effect exercise

has on fatigue. More research is needed in this field as it is possible that exercise may
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improve fatigue as has been seen in other populations for example the chronic fatigue
population (White et al., 2011). In contrast to previous studies with the chronic stroke
population (Nicholson et al., 2012 and Simpson and Eng, 2011), a lack of motivation was
not identified as a barrier to exercise at this sub-acute stage of recovery from stroke. It
seems that it is important to work with people with stroke in the early stages of their
recovery to encourage activity and to prevent perceived motivational barriers

developing.

Patients in the present study identified a number of benefits of exercise that the Health
Belief Model (Rosenstock, 1974) suggests could be beneficial to support their attempts
to achieve a healthy lifestyle. The patients, however, did not discuss the benefits of
fitness or prevention of future cardiovascular events, which suggests that they did not
consider this to be part of the role of exercise after stroke. More research is needed to
find the best way to support people with stroke in their efforts to understand and
maintain a healthy lifestyle and explore the long-term benefits of a healthy lifestyle

after a stroke.

An area of concern, highlighted in the present study, was the doubts and lack of
agreement expressed by some patients about the healthy lifestyle messages they had
been given. This was also highlighted in previous studies (Forster et al., 2012 and
Hillsdon et al., 2013) and emphasises the need for clear and consistent healthy lifestyle
messages. Perhaps, more importantly, some patients appeared to welcome a chance to
discuss their beliefs in order to address any doubts they had about the advice they were
being given. This reinforces Forster et al.’s (2012) recommendations that active
information provision, such as, integrating the use of workbooks into experiential
classes was much more effective than passive approaches, such as, the provision of

information packs for use at home.

It appears that patients did not fully understand the factors that contribute to having a
stroke. They were able to discuss some lifestyle risk factors but did not seem to make
the link between these and having a stroke. This was also identified in a recent study by

Hillsdon et al (2013) who found that “some disregarded information about known risk
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factors for minor stroke or that lifestyle changes can reduce such factors” (Hillsdon et
al., 2013, p.7). Effective health behaviour change relies on people taking ownership of
their health behaviours, that is, switching from an ‘external locus of control’ (Rotter,
1966) to an ‘internal locus of control’. If, as illustrated in this study, people are unable
to make the link between lifestyle risk factors and having a stroke then they are less

likely to make lifestyle changes.

The American Stroke Association (2011) states that “patients with ischaemic stroke or
TIA ...should be managed according to NCEP Ill guidelines, which include lifestyle
modification, dietary guidelines, and medication recommendations” (Furie et al, 2011,
p.230). In order to modify their lifestyle, people with stroke need to be aware of
exercise and dietary guidelines and recommendations, however, only two people with
stroke in the present study were aware of the recommendations for CRf. This is not
altogether surprising as a survey by the National Obesity Observatory (2016) found that
only 6% of men and 9% of women in the general population had any idea about the

recommended levels of exercise.

The present study also found that very few patients had been given healthy lifestyle
advice. This mirrors the results of previous studies (Healthcare Commission Survey of
patients, 2006, The Stroke Association, 2006, Furie et al., 2011, Forster et al., 2013)
although, as with these studies, it is not clear whether this information was given but
not fully absorbed and recalled by people with stroke. More research is needed to
determine how to provide essential information, at what stage of stroke recovery it
should be provided, and how to ensure that lifestyle changes are made and maintained
as a result of receiving the information. People with stroke vary in their opinions about
how relevant information could be provided. In the present study, only the younger
patients expressed a preference for online information, the majority preferred to speak
to someone to get advice. An associated unpublished study (Clague-Baker et al, 2015),
conducted by the author, used focus groups in which the timing of lifestyle advice was
discussed by a range of healthcare professionals working in stroke rehabilitation. It was
found that most patients considered it was too early to provide lifestyle advice to

people with stroke while they were still receiving care in an acute stroke unit and the
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team members, who provided care to people in the later stages of stroke recovery, felt
that specific training would help them in effectively delivering accurate and relevant

lifestyle information.

Finally, it has been theorised (Rosenstock and Strecher, 1998 and Bandura, 1977) that
people wanting to make changes in their lives need to believe in the importance of
those changes and feel confident that they can achieve the desired changes. In the
present study, it appeared that over half the patients did not know any of the risk
factors that could lead to a stroke and did not know why they had had a stroke.
Without this knowledge it is doubtful that they would understand the importance of

any lifestyle changes and have the confidence to make any change.

3.5 Limitations

One limitation of the study was that patients who agreed to take part were keen to talk
about healthy lifestyles and exercise and their interest in adapting their lifestyle after
having had a stroke. As a result, these findings may not reflect a broad range of
perspectives and experiences. Future research would benefit from actively engaging
those people who are not as positive towards healthy lifestyles. A second limitation is
that the average length of time after stroke varied from 14 days to 124 days and
people’s perceptions may have varied over this time period. A third limitation is the
potential bias of healthcare professionals as interviewers and data analysers. Although
bracketing was employed and an experienced qualitative supervisor was involved
throughout the data collection and analysis, it is recognised that there will always be an
element of influence and bias due to the education, beliefs and opinions of each
healthcare professional involved. Finally, interpretive thematic analysis can be seen as
subjective and lacking in consistency and cohesion. Although the study employed
collaborative analysis, it needs to be acknowledged that the themes identified were
similar to the themes identified in the interview schedule and that perhaps further

analysis and interpretation might have identified other themes.
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3.6 Conclusion

In the sub-acute phase of stroke recovery, barriers to exercise such as lack of
motivation do not appear to be an issue although fatigue, falls and lack of transport are
seen as significant barriers. People with stroke in the sub-acute phase of recovery have
a lack of understanding of healthy guidelines, risk factors and cause of their stroke. It is
not clear if this is due to a lack of information provision or a lack of recall. They also do

not appear to make the link between lifestyle choices and the cause of their stroke.

3.7 Key aspects that contributed to the rest of the study

This phase of the study identified that in order to:

1. Recruit patients for further stages of the study it was important to stress the
benefits of exercise particularly the benefits of health promotion and a potential
for a reduction in further CV risk. It was also important to reduce the personal
and environmental barriers by providing extra specialist therapy support and
transport for Phase Il and Phase IV of the study.

2. To provide effective education for the patients it would be necessary to ensure:
clear healthy lifestyle messages and provide national guidelines; clear links
between healthy lifestyles and future risk of stroke for each individual;
interactive education sessions repeated regularly at different stages of their
recovery. They also need to be helped to recognise the importance of healthy
lifestyles and have the confidence to make changes in order to ensure long-term

behaviour change.
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Chapter 4 Experimental Chapter — Phase Il - Focus groups with CR and Stroke staff

The information in this chapter was presented as a poster at the UK Stroke Forum 2015
with an associated abstract published in the International Journal of Stroke 2015. A
version of this chapter, in combination with the results from the focus groups in Phase
IV was presented as a poster at the BACPR 2017, Society of Research in Rehabilitation
2018 and the UK Stroke Forum 2018, and published as an abstract in Clinical
Rehabilitation 2018.

4.1 Introduction

A search of the literature was conducted to identify relevant previous qualitative
research that explored the experiences of therapy and medical staff providing care for
people post stroke. The search focussed initially on exploring the literature on attitudes
towards exercise and CR post-stroke but after the focus groups were carried out further
searches were conducted to explore attitudes towards healthy lifestyle provision
especially exercise. The search strategy can be found in Appendix 1. The literature
related to attitudes towards CR and exercise can be found in Chapter 1.7.1., in summary
there was no identified literature exploring staff’s attitudes towards people post stroke
attending CR, and limited research exploring attitudes to exercise post-stroke. The
studies focussed on the lack of provision of exercise programmes post-stroke, and the
lack of training and support for exercise professionals to provide these programmes. In
relation to attitudes towards healthy lifestyle provision, the research is outlined in the

next section.

4.1.1 Attitudes of staff towards Healthy Lifestyle provision

Wang et al (2001) conducted a questionnaire-based study in China designed to gather
information on the stroke knowledge, attitude and behaviour (KAB) of Chinese health
professionals. They found that health professionals’ KAB was low, and only 28%
suggested and helped people post-stroke to exercise. As this was a questionnaire-based
study, there was a lack of in-depth analysis of the responses, but there appeared to be a
need for more training of health professionals in relation to healthy lifestyles

particularly exercise. Esposito and Fitzpatrick (2011) also conducted a questionnaire-
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based study with nurses in the United States but the aim was to identify correlations
between beliefs, behaviours and recommendations in relation to exercise. They found
that there was a strong positive correlation between positive beliefs of the benefits of
exercise, exercise behaviours and exercise recommendations to patients. As with Wang
et al (2001), the limitations of this study were that it was a questionnaire-based study
and therefore lacked the in-depth analysis of nurses’ attitudes and perceptions, but
indicated that health professionals’ own exercise beliefs strongly influenced their

behaviours towards patients.

4.1.2 Attitudes of healthcare professionals compared to carers and people with stroke

Two studies have explored the differences between the attitudes and beliefs of health
professionals, carers and people with stroke. Choi et al (2005) conducted a survey with
50 people post stroke, 31 doctors and 57 nurses, attempting to identify essential
aspects for patient education. Patients gave high rankings to 'possibility to cure with
drug treatment' (P < 0.01), 'stress management' (P < 0.01), and most items concerning
'general medical knowledge' and 'post-stroke diet management,' whereas doctors gave
higher rankings than patients for most items concerning risk factor management and
treatment with surgery. Younger patients gave higher rankings than older patients for
items concerning 'medical knowledge regarding stroke,' 'exercise,' and 'post-stroke
sexual activities' (P < 0.01 for each). These results identify that healthcare professionals
have different priorities to patients, and different patient age groups have different
priorities post stroke. As this was a survey design, again the topic lacked in-depth

exploration.

Morris et al (2015) conducted a qualitative study exploring patient, carer and
physiotherapist beliefs about physical activity. They carried out 38 interviews with
community-dwelling people post-stroke, 2 focus groups with carers, and 2 focus groups
with physiotherapists with the aim of identifying beliefs about physical activity. They
found that carers and people with stroke used physical activity to participate in valued
activity, whereas physiotherapists prioritised physical and functional activities. Also

physiotherapists and carers influenced physical activity post-stroke, but they varied in
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how this was done, and neither group matched the priorities of people post-stroke. As
this study involved two focus groups with therapists, it had the potential to identify
more in-depth attitudes and beliefs, but only results on beliefs about exercise were

highlighted.

In summary, although research has explored attitudes of healthcare professionals to
exercise there is no research exploring attitudes towards CR for people post stroke. Also
attitudes towards healthy lifestyle interventions in people post-stroke, the studies have
been mainly survey-based. Therefore, interview or focus group-based studies with staff
are needed to explore attitudes and beliefs towards CR, and the broader topic of
exercise, healthy lifestyles and health behaviour change. Thus, Phase Il of this thesis
aimed to explore the attitudes of stroke and CR staff towards healthy lifestyle

interventions including exercise and CR, through the use of focus groups.

4.2 Methods

A gqualitative interpretive approach (Dowling, 2005) was chosen as most appropriate to
gain an in-depth understanding of individuals’ perceptions of the topic of interest (See
Chapter 2.4.5 for more detail about qualitative philosophies). The research aim was to
understand healthcare professionals’ attitudes to healthy lifestyles, particularly exercise

and CR, for individuals with mild-to-moderate severity stroke and TIA.

4.2.1 Participants

The managers acted as the gatekeeper to approach their staff to see who was
interested in taking part and who was available to attend. Seven focus groups were
conducted across three hospital sites. Participants were recruited using purposive and
convenience sampling. Inclusion criteria included working in the CR or stroke teams, as
a therapist or therapy assistant, nurse or doctor. Any level of experience and banding
were included, and a range of professions and ages was encouraged. CR and stroke
team managers were approached and the project explained. Those that expressed an
interest were sent the information sheet via email (see Appendix 6) to read prior to the

focus group session.
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4.2.2 Procedures

A schedule of questions was developed (see Appendix 3 for the detailed schedule) with
the help of the wider research team to guide the focus group discussions; sample
guestions are provided in Table 4.1. The questions were open in order to develop
discussion and address the research aim. A pilot focus group was carried out with
therapy staff at the University of Leicester. No significant changes were made to the
guestions, but the pilot allowed the researchers to develop their skills in relation to
group facilitation. Focus groups were arranged on times and days that were convenient
to the staff and clinical service to reduce its impact, and were undertaken in hospital
meeting rooms to encourage attendance. It was decided to conduct separate speciality
focus groups, that is, focus groups with only CR staff and focus groups with only stroke
staff due to the practicalities of bringing the two specialities together on the same
hospital sites. However, it was also felt that mixing staff from two specialities might
restrict the discussions as the staff would be unfamiliar with each other and therefore

perhaps less vocal with their opinions.

At the beginning of the focus groups, participants completed a consent form (see
Appendix 6). Focus groups were facilitated by the author, with the assistance of one or
two research physiotherapists. Discussions were summarised at the end of each focus
group to allow the participants to add any final observations. Field notes were written
after each focus group (See Appendix 3), recording details, such as: openness of the
group, ease of facilitation, and cohesiveness of the group. All focus groups were
audiotaped and transcribed verbatim by a professional transcriber. Data collection, and
the initial stages of data analysis, occurred concurrently, and the schedule of questions

were expanded after each focus group as more topics were explored.
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Table 4.1 Sample questions for focus groups with CR and stroke staff (See Appendix 3)

Question:

Please introduce yourself and state what exercise you do yourself.

Based on your experience how do patients participate in exercise before and after a

stroke or TIA?

What do you see as the positives of patients exercising after a stroke or TIA?

Do you think there are any negatives of patients exercising after a stroke or TIA?

What do you see as the barriers to patients exercising after a stroke or TIA?

What do you think are the barriers for stroke and TIA patients attending cardiac

rehabilitation programmes?

How useful do you think cardiac rehabilitation programmes are for individuals who

have had a stroke or TIA?

How would you describe your role and responsibility in influencing patients to take

up a healthy lifestyle after a stroke or TIA?

In your experience what are patients’ attitudes to health behaviour change after a

TIA or stroke?

Do you have any other thoughts about stroke and TIA patients and exercise, cardiac

rehabilitation or healthy lifestyles?
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4.2.3 Data analysis

Thematic analysis was conducted according to the analytic framework developed by
Braun and Clarke (2006) involving five qualitative researchers. These researchers
included the thesis author, two research physiotherapists (AH and SD), and specialist
qualitative researchers from Coventry University and University of Leicester. See

Chapter 2.4.9 for more detailed explanation of the data analysis process.

4.3 Results
4.3.1 Participant information

Seven focus groups were conducted with ten CR and stroke nurses (9 females, 1 male),
13 CR and stroke physiotherapists (11 females, 2 male), six consultants/medical staff (3
females, 3 males), three stroke occupational therapists (3 females), two physiotherapy
assistants (2 males), and one speech therapist (female). The grade of staff was
dependent on availability, but ranged from Band 2 physiotherapy assistants to medical
consultants. The mean number of participants in each focus group was 5 (range 4 to 7).
Themes identified included: Attitudes to exercise and CR; Experiences of stroke
compared to cardiac patients; Attitudes to healthy lifestyle provision; and Attitudes to

Behaviour change.
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4.3.2 Attitudes to exercise and CR for the stroke population

Subcategories identified were: activity levels before and after stroke; activity versus exercise; benefits of exercise and CR; negatives of

exercise and CR; barriers to exercise and CR; and adaptations needed for CR. See Table 4.3 for quotes related to these subcategories.

Table 4.2 Quotes related to Exercise and CR for stroke population

Subcategory Quote

Activity levels Before - “some of the elderly their concept is that they shouldn’t be exercising, it’s almost like an age limit” (SFG3),
before and after

“(patients say) | go for a dog walk or walking down to the shops...that’s about as active as you get” (SFG2),
stroke

“l would say gardening is the most common activity” (SFG2),

“they haven’t seen that exercise is an important part of keeping yourself healthy” (SFG2)

“a lot of patients don’t do any exercise before stroke, some of them are really elderly and perhaps that’s why” (SFG2), “I

think the patients that | feel could be doing exercise...it doesn’t seem to be on their radar” (SFG2)
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After - “older people we have are the ones who try and do a bit more afterwards” (SFG2), “I have just had a stroke | don’t

want to be doing this”, “some patients are like | really want to get better” (SFG2)

Activity versus

“attitude to exercise varies with age...I think the generation now are more into doing exercise” (SFG3), “It’s almost a

exercise complete reversal in the generations”, and “older generations wouldn’t have so much TV so were generally more active”
(SFG3).
Benefits of Social — “It’s about joining a group and seeing other people and talking to them. So there are a lot of things going on apart

exercise and CR

from just the exercise” (CRFG1), “socialising...that feeling of there are other people here who have had a stroke as well so

actually I am not on my own” (SFG3).

Psychological - “exercise makes you feel good” (SFG3), “It’s good for your mood” (SFG5), “a lot of it is confidence-building”,
“a sense of well-being” and “depression...we all know if you do a bit of exercise it makes you, gives you a sense of high”

(CRFG1), “Well I think as people start to exercise you get the psychological benefits” (SFG2)

Physical — “reduces falls doesn’t it” (SFG6), “Blood pressure control | would have thought” (SFG5), “reduce their risk factors
hopefully” (CRFG4), “Gain their independence” (CRFG4), “more independent” (SFG2), “prevent a stroke happening again”
(SFG2)

Negatives of

exercise and CR

Physical - “we would need to know that the BP was well controlled because exercise is going to raise their BP” (CRFG1),
“they have had a vascular event so there is some vascular risk” (SFG2), “I think one thing would be symmetry.....increasing
tone” (CRFG1), “because you can get associated reactions...so | think it does take careful management” (SFG2), and “From

my aspect it’s the tone” (SFG2).
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Psychological — “quite scary to join a group of people that are established” (CRFG1), “might find it quite demoralising if
everyone else is...” (SFG5), “I think some people are reluctant to exercise after an event because they think 9t’s going to

happen again” (CRFG1)

Barriers to

exercise and CR

Physical — “falls risk” (SFG5), “Blood pressure, how controlled their diabetes is” (SFG3), “Physical ability” (SFG3),

“inattentive to one side” (SFG2), “cognitive ability to follow instructions” (SFG2)

Psychological — “motivation, depression those kind of things” (SFG7), “self-awareness as well, some patients are really
quite conscious of how they might be moving differently” (SFG7), “There are issues with body image” (SFG6),

Environmental — “Accessible environment, accessible equipment” (SFG5),
CR team knowledge and confidence - “I would be worried about giving them too many weights” (CRFG1),

“I was just thinking from a knowledge point of view that’s what | would worry about a bit more” (CRFG1),“l think | need
more knowledge, more training really” (CRFG4), “We are cardiac trained and we know the cardiovascular system, | would
say my knowledge of stroke is not as good as it could be” (CRFG1), “what worries me is my lack of knowledge in dealing
with these patients” (CRFG1) and “I think exercising at that kind of level might bring up questions for the patient that a

cardiac specialist nurse would struggle to answer” (SFG2).

Adaptations
needed for CR

Staff - “I think from the educational point of view they would need a slightly modified package, | don’t think it’s that
different” (SFG6), “you do need someone who has more experience dealing with strokes there for the patients’ benefit”,
they were concerned “about the level of understanding of the impact a stroke could have”, and “the patient might bring

up questions that a cardiac specialist nurse would struggle to answer” (SFG2), “I think there is an education need because
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it’s 20 odd years since | properly looked after stroke patients and that was back in my training”, and “I am quite outdated

probably, | have got a basic idea, but it would be good to be updated on what is the best way” (CRFG1).

n u

Class - “we are getting a bike now, it’s not got a thing in the middle so they don’t have to get over it”, “whether they can
actually physically get on a treadmill and walk on a treadmill ...and if they are going to be doing weights can they manage

on their weak side” (CRFG1)

Education - “education around stroke and medication” (CRFG4), “it would be worth talking about education about strokes

and how long it could take people to improve, the dips and the plateaus and the challenges they could face” (SFG7)
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4.3.2.1 Activity levels before and after stroke

Overall, CR teams were unsure about usual levels of pre-stroke activity as they lacked
experience with stroke patients. However, stroke teams were consistent with their
thoughts on stroke patients’ previous activity levels; most stroke staff felt that the
majority of people with stroke had low pre-stroke activity levels, particularly elderly
patients. Nonetheless, stroke staff also recognised that some patients were very active:

7 u

“we have had marathon runners (who) had a stroke”, “they don’t particularly like not

being able to exercise”, “younger ones are the marathon runners...harder for them to

come to terms with it” (SFG3).

Following stroke, staff described different patient reactions: some people increased
activity and some decreased. Another important sub-category in this area was
distinguishing between activity and exercise. Teams felt that the older generation were
used to undertaking activity rather than exercise, but that the younger generation

undertook exercise but not activity.

4.3.2.2 Benefits of exercise and CR

Both stroke and CR teams identified social, psychological and physical benefits of CR
such as: blood pressure control, muscle improvement, improved independence and
functional capacity, and decreased risk of recurrent cardiovascular events. However,
stroke teams appeared to be more reluctant to encourage the use of the term
‘exercise’, preferring the term ‘activity’: “/ don’t ever use the term exercise when | am
talking to a patient...because if you say exercise patients assume that’s going for a run
or going to the gym” (SFG2). CR teams recognised the importance of exercise rather

than activity: “people think some of their activities are exercise when it’s not” (CRFG4).

4.3.2.3 Negatives of exercise and CR

Both CR and stroke teams highlighted negatives to people exercising and attending CR
post-stroke, such as, cardiovascular risks and quality of movement. Interestingly, the
concept of tone and associated reactions was only expressed by physiotherapists in the
CR teams and not other CR team members. Stroke teams also mentioned a number of
other negatives, not raised by the CR teams, such as, increasing fatigue: “perhaps over-
stretch themselves, to the point where they are extremely fatigued” (SFG2); shoulder

damage: “you do get people who damage their shoulders because they are doing their
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bench press on their weak shoulder” (SFG6); and frail elderly considerations: “frail and
elderly who do more than they are meant to do from therapy ...and increase their fall

risk” (SFG6).

4.3.2.4 Barriers and facilitators to exercise and CR

Both teams identified personal physical and psychological barriers to exercise and CR,
including tone, lack of movement, asymmetry and cognition. However, again the stroke
teams identified more personal barriers including, inattention: “If they are inattentive
to one side ...can cause quite a lot of problems” (SFG2); comorbidities: “pre-morbid
condition is really important” (SFG2); communication difficulties: “where they don’t feel
confident in what they are saying or what they are thinking” (SFG7); fatigue: “their
fatigue is another massive barrier” (SFG3); motivation and depression: “Motivations
and depression those kind of things” (SFG7); confidence: “patients own confidence of
how they are going to cope with the situation and how they are going to cope with the

exercise” (SFG7); and “body image” (SFG6).

CR and stroke teams identified that carers can be both a social barrier and facilitator to
exercise and CR. In particular, carers can sometimes be too protective of their relative:
“If the patient has got a mild stroke and they want to feed the patient and do everything
for them” (SFG5). Both teams also identified environmental barriers, including lack and
cost of transport. An additional barrier identified by both teams was lack of knowledge

and confidence of CR teams to include stroke patients in CR classes.

4.3.2.5 Adaptations needed for CR with the stroke population

It was identified by both teams that adaptations would need to be made to the staffing,
class and education programme for the current CR programme to be suitable for a
stroke population. In relation to the staff adaptations, both teams recognised the
importance of a specialist stroke physiotherapist in the class, as well as the need for
more education about stroke for existing CR class professionals. In addition, both teams
identified that the number of staff would need to be increased to improve the patient-
to-staff ratio. With respect to class adaptations, both teams felt that there may be a
need for specialist equipment or an awareness of how to adapt existing CR class
equipment. Additionally, the CR teams commented that the classes may need to be

slightly longer. Considering adaptations to the education programme, both teams
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agreed on changes to content and who provided the information. Finally, the stroke
teams wondered whether the name would need to be changed from Cardiac

Rehabilitation so that people with stroke felt it was more relevant to them (SFG5).

4.3.3 Experiences of stroke compared with cardiac patients
4.3.3.1 Differences between people who have a stroke and people who have a cardiac
event
CR staff were aware of the different ability levels between patients, whether cardiac or
stroke, and that the level of residual disability may be different. CRFG1 “cardiac
patients haven’t lost their independence” and CRFG1 “after a stroke it depends on what
ability they get post stroke”. However, they did not appreciate the potential range of
disability post-stroke compared to cardiac patients, and the impact that this might
have. They anticipated difficulties with confidence and falls, CRFG1 “might not be as
confident because they are probably at high risk of falls”, but did not mention
difficulties with speech, fatigue, inattention and continence that the stroke teams

identified.

4.3.3.2 Similarities between people who have a stroke and people who have a cardiac
event

Overall, it was felt that there were more similarities than differences between the two
patient groups. CR teams identified that in relation to cardiac patients: “patients (are)
quite sedentary prior to the event” (CRFG4), and “people who do quite a bit of exercise
beforehand they are more determined afterwards” (CRFG1). This confirmed the views of
Stroke teams, as previously discussed in Section 4.3.2.1. CR teams felt that the
cardiovascular event was motivating for both post stroke and cardiac patients: “it’s a
wake-up call...that’s similar with cardiac patients” (CRFG1), and that both patient
populations feared a recurrent event: “/ think some people are reluctant to exercise
after an event because they think it’s going to happen again” (CRFG1), “lots of
misconceptions...people in the gym using heavy weights when they had a heart attack
and then they daren’t pick up a weight again” (CRFG1), “some people get quite cautious
of it because they worry it’s going to happen again” (SFG2), and “the younger ones are a

bit more cautious...more worried about it happening again” (SFG2).
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4.3.4 Attitudes towards healthy lifestyle provision for the stroke population

Table 4.3 Quotes related to Attitudes towards healthy lifestyle provision for the stroke
population

Subcategory Quote

Timing of advice “difficult in the early stage to get them to understand why
because they are drowsy...ESDS maybe the pressure will be on
those guys to try and highlight the importance of exercise”

(SFG3).

“they just haven’t got their head in the right place to know
what is going on” (SFG3), “ESDS is almost the best point to be
handing out information (about exercise classes) because you

want to give something that’s relevant to their ability” (SFG2).

”

Type of advice “persuasion”, “goalsetting” and “see beyond these four walls”
(SFG2) “helping someone to be motivated while they are

here...is one of the key things that we can do” (SFG2)

Difficulties “I think people are being discharged quite quickly these
days...they are not then getting the message from anybody to

get active” (SFG3)

CR teams felt that providing healthy lifestyle education was a major part of their role,
for patients: “as healthcare professionals should be encouraging everyone to exercise”
(CRFG1), “we can take the time with them...we can review all the other risk factors”
(CRFG4). Though stroke teams also highlighted the importance of healthy lifestyle
education, they considered that the timing of this was important. For example, they
considered that an in-patient setting was too early and an ESDS setting more ideal.

However, the ESDS teams highlighted the importance of training for ESDS healthcare

professionals: “I personally feel that’s a training need for me” (SFG7), and “I think there
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needs to be a bigger focus on healthy lifestyles and the educating of patients ....(but) |

feel | don’t have enough training to talk about it” (SFG7).

Both CR and stroke teams emphasised the importance of engaging carers in this

process, though appreciated the time constraints:
“big benefit...we get an opportunity to talk to the carers” (CRFG4),

“I wouldn’t normally seek them (carers) out to say by the way your husband/wife needs

to do this...I don’t have the time unfortunately” (SFG2).

4.3.5 Attitudes to behaviour change

Table 4.4 Quotes related to Behaviour change for the stroke population

Subcategories Quote

No changes “small amount of people that whatever you say they are not

going to make any difference” (CRFG4)

and “I don’t know maybe it’s just the way I read it but | don’t

think they are going to do a lot of change” (SFG2).

Barriers to “a lot of patients have not exercised because they have thought
behaviour it’s not for them...they think it’s for the superfit...we say this is
change actually for you there is no particular type of person” (CRFG4),

)

“don’t understand the importance of a warm-up and cool-down’
(CRFG1), “don’t have a clue about pacing” (CRFG1), “I think
motivation is a big factor particularly people with an external
locus of control where they are expecting people to do things for
them” (SFG2), “better education, what we actually mean by
exercise” (SFG2), “confidence building...we used to be able to do

that (but now) rushing patients out of here” (SFG2).

Techniques used | “Giving them a lot more confidence” (CRFG1), “they think they

have been exercising safely for years and actually they haven’t
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got a clue” (CRFG1), “trying to give them a different
slant...without piling pressure on people” (CRFG4), “setting goals,
quite short term...and exercise will be the longer term thing”
(SFGB5), “we have tried other options, web-based programmes”
(CRFG1), "depends on the age and how many of them are

computer literate” (SFG3).

Maintenance “and regressing as well, 6 -12 months down the line” (CRFG1).

Both teams identified that there are some people post stroke or post cardiac event that
will not change their health behaviours, “The ones that continue to smoke...they are not
intending to change their life...some people are just not interested in the group”
(CRFG1). They identified a number of barriers that impacted on change behaviour,
including financial pressures, stress, anxiety, and faulty beliefs about exercise: “they are
unemployed and they have money problems...they can’t give up smoking because of

that...stress levels and anxiety” (CRFG4),

However, it appeared that the CR team were more familiar with the process of health
behaviour change, identifying key factors to support this, such as: confidence-building,
education and goal-setting “We do try and influence them to have goals based upon the
information that we have...personalise it...based on information about their cholesterol,
weight or exercise” (CRFG4). The CR teams recognised the need to provide different
forms of education and support, such as computer-based online options. Though the
stroke teams were aware of the importance of confidence-building, motivation and
education, they considered it the patient’s responsibility, rather than the healthcare
professional’s role in supporting health behaviour change: “You can give all the
information in the world and it’s down to them if they are going to act on it” (SFG2).
Nonetheless, some focus group members recognised the importance of the level of
competence of the therapist in supporting patient health behaviour change: “it’s down

to individual therapists and how accomplished they are at counselling” (SFG2).

CR teams also commented on the difficulty in maintaining behaviour change: “they

(patients) sometimes think it’s 6 weeks they have done their rehab that’s it tick that box
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I can go back to doing nothing” (CRFG1). They were aware of the importance of positive
and negative influences of referrers towards behaviour change and the positive
influence of patient volunteers: “some of our medical consultants are very good and
they refer a lot of patients...GPs aren’t so good” (CRFG1), and “we have got volunteers
in most of our classes, who have been through CR” (CRFG1). Stroke teams also
commented that “some people tend to listen when the message comes from the
doctors” (SFG6), though the doctors identified that “we don’t really give them much
information about exercise” (SFG6). The stroke team also acknowledged that the
importance of the expert patient: “...you can completely empathise with the person”

(SFG3).

4.4 Discussion

The present thesis explored CR and stroke healthcare professionals’ attitudes to healthy
lifestyles, particularly exercise and CR, for individuals with mild-to-moderate severity
stroke and TIA. Four main themes were identified; attitudes to exercise and CR,
experiences of stroke compared to cardiac patients, attitudes to healthy lifestyle

provision, and attitudes to behaviour change.

In relation to attitudes to exercise and CR, subcategories included; activity levels,
benefits, negatives, barriers and adaptations. The stroke teams identified that most
people with stroke tend to be inactive before their stroke and this was reflected in what
the CR teams reported of the cardiac patients’ behaviours before their cardiac event.
Both teams felt that the patients, whether post-stroke or post-cardiac event, are more
positive towards activity after their event although some patients expressed anxiety
about exercise. This indicates a need for more education about the appropriate
approach to exercise post-stroke, and is important to consider when attempting
behaviour change, as anxiety will have a significant effect on confidence and thus

impact on any change in behaviour (Bandura, 1977).

CR and stroke teams agreed on the physical, psychological and social benefits of
exercise and CR for the stroke population, but differed in the terminology used, with
stroke teams being reluctant to use the word ‘exercise’. It could be argued that the

stroke teams are more aware of the needs of the stroke population and know how to
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motivate them, that is, by discussing activity rather than exercise. This reflects the
latest campaign by the Chartered Society of Physiotherapy (CSP) (2018) ‘Love Activity,
Hate Exercise?’ where the CSP recognises the difficulties some people have with
exercise and are encouraging people to find an activity that can keep them fit instead of

traditional exercise programmes.

The results identified that both teams were aware of some of the negatives of exercise
and CR for people with stroke, but the stroke teams were more aware of additional
aspects such as fatigue, falls and shoulder damage. As up to 85% of stroke patients
suffer fatigue (Cumming et al., 2016), up to 73% fall post-stroke (Rensink et al., 2009)
and up to 90% suffer shoulder pain post-stroke (Allison et al., 2016), it is imperative that
everyone treating stroke patients is aware of these difficulties and knows how to
manage them. Also, it appeared that only the physiotherapists, not the nursing staff, in
the CR teams were aware of and concerned about asymmetry and tonal changes with
exercise. This lack of awareness is an important consideration if CR programmes were
to support people with stroke in CR classes, especially as the British Association for
Cardiovascular Prevention and Rehabilitation (BACPR) national audit (2012) identified
that only 63% of programmes had physiotherapists on their staff. It also highlights the
need to consider the different levels of ability before placing people with stroke in CR

programmes.

Using Social — Cognitive Theory (Bandura, 2004), the identified barriers to CR and
exercise can be divided into personal, social and environmental barriers. Both teams
identified social and environmental barriers, which would need to be considered when
designing CR programmes for the stroke population. Both teams also identified
adaptations that could be made to support people attending the programmes, such as
providing transport and physical support in the classes. This reinforces the
recommendations identified by Mead and van Wijck (2013). The stroke teams,
however, identified more personal barriers to people post-stroke exercising and
attending CR. This could indicate a lack of knowledge of the stroke population in the CR
teams which was highlighted by the CR teams themselves. This point is important to
consider when determining whether people post-stroke can attend existing CR

programmes. The Cardiovascular Disease Outcomes Strategy (DoH, 2013) suggested the
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use of existing cardiac rehabilitation programmes for Transient Ischaemic Attack (TIA)
patients and mild disability stroke patients, however, this did not take into account the

concerns and levels of training needed for the existing CR teams.

The ‘attitudes to healthy lifestyle’ and ‘attitude to behaviour change’ themes identified
that the two teams had a different awareness of their roles in relation to healthy
lifestyle advice and behaviour change. The CR teams saw this as a key aspect of their
role, however, the stroke teams did not have the time, opportunity and some felt, the
knowledge, to do this, which reflects what was seen in previous research by Wang et al
(2001). Provision of training for stroke healthcare professionals related to healthy
lifestyles may be indicated. There is also a clear need to address healthy lifestyle
messages with the stroke population, as a number of studies have found that people
post-stroke are not recalling the healthy lifestyle messages given post-stroke (Lawrence

et al., 2010, Hillsden et al., 2013 and Clague-Baker et al., 2017).

Understanding healthy lifestyles is part of the process for behaviour change. One theory
of behaviour change, the Trans-Theoretical Model (Prochaska et al., 2005), identifies
that people go through five stages of change from pre-contemplation, contemplation,
preparation, action and maintenance. Both teams appeared to be aware of the range of
acceptability to change post-stroke, with some patients being ready for action whereas
some patients were in the pre-contemplation stage. However, the stroke teams
identified that early provision of information on the acute stroke unit would be too
soon to address needs post stroke. This was also identified by Lawrence et al., (2010)
who discussed the importance of providing essential information in the community.
Lawrence et al (2010) and Smith et al (2008) both demonstrated that providing written
information was not enough and that the patient and their family need to be actively

involved in the learning process. CR provides this opportunity for people post-stroke.

The COM-B system (Michie et al, 2011) is another theory of health behaviour, it
identifies that behaviour relates to the physical and psychological capability, the
opportunity (environment) and the motivation (conscious and unconscious) to exercise.
This thesis found that CR and stroke healthcare professionals had varying perceptions
of the capabilities of people post-stroke to exercise but they agreed most people post-
stroke were motivated to be active in the sub-acute phase of recovery. The opportunity
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to exercise appears to be the main barrier post-stroke, previous research has found that
there is a lack of physical activity programmes for people post-stroke (Lau et al., 2016,
Mead and van Wijck, 2013) and lack of training for exercise professionals (Wiles et al.,
2008, Condon and Guidon, 2018). CR may provide a solution to this lack of opportunity

as long as CR teams are trained and supported by specialist stroke physiotherapists.

4.5 Limitations

One limitation of this phase of the thesis was that not all members of the stroke and CR
teams were represented. The research team endeavoured to recruit a wide range of
staff but it is evident that there were few stroke nurses represented and they may have
expressed different perspectives on healthy lifestyles post-stroke. It could also be
suggested that focus groups do not allow participants to expand on their own
viewpoints due to the range of individuals involved. However, it was felt that the
advantages of the focus group paradigm, particularly the ability to stimulate

conversation, outweighed this limitation.

4.6 Conclusion

CR and stroke staff attitudes to exercise and CR for people with stroke were similar in
relation to adaptations needed, benefits, negatives, social and environmental barriers,
and facilitators to exercise. However, the stroke team identified more negatives and
personal barriers for people with stroke and the CR team identified their own
knowledge as a barrier, which needs to be considered when adapting CR programmes
for people with stroke. Provision of healthy lifestyle advice and health behaviour
change methods were evident in the CR team approach but not in the stroke team due
to knowledge, time and opportunity. CR may provide an opportunity for people post-
stroke to address their exercise and behaviour change needs as long as the CR teams

are trained and supported by specialist stroke physiotherapists.

4.7 Key aspects that contributed to the rest of the study

This phase of the study identified that in order to:

1. Enhance recruitment for Phase IV of this study it was important to reassure the

stroke teams that each CR session would have a specialist stroke physiotherapist
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assisting the participants to reduce risks and enhance the benefits of the CR
programme.

Improve the quality of the CR service for the stroke population it was important
to make minor changes in the class content and educational programme to
address the needs of the stroke population.

Reassure the CR teams that the introduction of the stroke population into the
CR classes would be safe and effective and that they would have a specialist
stroke physiotherapist in each class, who additionally contributed to the

education programme.
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Chapter 5 Experimental Chapter — Phase Il — Concurrent Validity of the ISWT and
6MWT with the ICT and test-retest reliability of the ISWT and 6MWT

A version of this chapter, has been published in Physiotherapy; was presented as a
poster at the UK Stroke Forum 2016 and BACPR conference 2017, and presented at the
PRS conference 2017. Additionally, the information in this chapter was published as an
abstract in the International Journal of Stroke 2016 (See Appendix 8 for a copy of the

article in press).

5.1 Introduction

A comprehensive review of the literature related to the validity and reliability of the
ISWT and the 6MWT can be found in Section 1.8 of this thesis, however, the following
introduction provides a concise summary. Laboratory measures of CRf are the gold
standard but are expensive and not readily available for clinical practice. Therefore,
field-based exercise tests offer a potential alternative, for example the ISWT and
6MWT. The use of the ISWT in a stroke population to measure CRf has only been
published twice. Van Bloemendaal et al. (2012) compared the ISWT and the 6MWT in a
non-disabled chronic (>6 months) stroke population, and reported modest correlation
between the ISWT and 6MWT (r=0.65, p<0.01) with strong test/retest reliability of the
ISWT (ICC=0.96), but the authors did not compare the ISWT with a CPET measuring VO;
peak. The second study compared the peak oxygen uptake on the ISWT using a portable
metabolic cart with an incremental cycle ergometer measuring VO3 peak (Dunn et al.,
2014). It was found that there was no significant difference between the measures of
VO, peak (p=0.73). However, the sample size was small, and the population were only
mildly disabled post stroke. As a clinical test regularly used in CR for the cardiac
population, the ISWT needs further testing to establish if it is valid and reliable in the

stroke population.

As reported in Chapter 1 of this thesis, the 6MWT has been widely used to measure CRf
in both chronic and sub-acute stroke populations, and has been shown to have test-
retest reliability (Kosak and Smith, 2005) (ICC = 0.78) and validity when compared to an
ICT (Tang et al., 2006)(r=0.56, p<0.001). However, in both chronic and sub-acute stroke
populations, it did not closely correlate with CPET (VO2 peak). The 6MWT and ISWT
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have also not been tested simultaneously or directly compared to a CPET, so it is not
clear which test would be the most valid and reliable one with which to measure CRf in

people post-stroke in the sub-acute phase of recovery.

Overall, there has been limited research of these field-based assessments of CRf in the
sub-acute (1 week to 6 months) stroke population (Canadian Partnership for Stroke

recovery, 2018).

5.2 Method
5.2.1 Aims

The study presented in this chapter aimed to compare the performance on the ISWT
and 6MWT with the VO, peak measured using an Incremental cycle test (ICT) in a sub-
acute stroke population with mild-to-moderate stroke severity. This study also aimed to
determine the test-retest reliability for both the ISWT and 6MWT in this population.
Given the variability in residual disability following stroke, an additional objective was
to identify whether the level of residual neurological impairment impacted on patients

that were able to complete the test.

5.2.2 Hypotheses

In order to determine the validity of the ISWT and 6MWT, two null hypotheses were
tested: (1) the distance measured during the ISWT shows no significant positive
correlation with the VO, peak measured with an ICT; and (2) the distance measured
during a 6MWT shows no significant positive correlation with the VO, peak measured

with an ICT.

5.2.3 Patients

Patients were recruited from a large single-centre UK University teaching hospital
within one week to six months (sub-acute) of mild-to-moderate stroke, defined by a
National Institutes of Health Stroke Scale (NIHSS) (Brott et al., 1989) score of 0 to 15
(Tseng and Chang, 2006). All patients were able to walk 10 metres with or without an
aid and provided written informed consent. Exclusion criteria were based on cardiac

contraindications and included: heart disease class Ill and upwards (Yancy et al., 2016),
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Class C and D exercise risk (Heath, 2005), uncontrolled arrhythmias (causing symptoms),

angina on exercise and uncontrolled hypertension (>180/110mmHg at rest).

5.2.4 Procedure

All patients attended the exercise laboratory and after consenting to the study, the
following information was recorded from the medical record: details about the stroke,
relevant past medical history, drug history and social history. In addition, the following
baseline assessments were undertaken: NIHSS, Fugl-Meyer scale (Sullivan et al., 2011)
and lower limb strength. Height and weight (body mass index (BMI)) were also
recorded. Finally, routine cardiovascular parameters were measured to determine
maximum heart rate (MHR) as defined by 220 minus age (years), and to set safety
parameters for exercise, as follows: HR limit as 90% of MHR, and maximum blood
pressure (MBP) of 200/110mmHg for ischaemic and 180/100mmHg for haemorrhagic
stroke patients. HR limits were not set for those on betablockers, but BP limits were

adhered to.

Each patient completed an ICT to establish VO3 peak, with breath-by-breath analysis,
followed by two ISWTs and two 6MWTs in a randomised order following standard
operating procedures (Holland et al., 2014). VO, peak is the highest value of VO,
attained on a particular test, most commonly an incremental or other high intensity
test, designed to bring the subject to the limit of tolerance. It defines the highest VO,
that was attained during the test it does not necessarily define the highest value
attainable by the subject (Whipp, 2014). This compares to the VO, max which is the
oxygen uptake attained during maximal exercise intensity that could not be increased
despite further increases in exercise workload, thereby defining the limits of the
cardiorespiratory system. It is measured in millilitres per kilogramme of body weight

per minute (Hawkins et al., 2007).

All tests were carried out on one day, rest times between tests varied between 30 and
40 minutes (as recommended) due to the availability of the testing site. Randomisation
was achieved using random number tables and allocation concealment with sealed
envelopes. Routine haemodynamic monitoring was undertaken throughout the exercise

tests; BP was measured at two-minute intervals and the electrocardiogram was
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monitored continuously during the ICT, and HR was recorded at minute intervals during
the ISWT and 6MWT. In addition, BP and HR were recorded prior to and at the end of
each test, in addition the Borg perceived exertion and breathlessness scales were

recorded.

Two ICT protocols were used to accommodate a range of patient abilities. Programme
one had a two-minute warm-up at 10 watts at a target cadence of 50 revs per minute
(rpm), followed by a 5 watts increment every minute (Tang et al., 2006). Programme
two had a two-minute warm-up at 10 watts at a target cadence of 50rpm, followed by a
10 watts increment every minute, based on the pilot tests that indicated that some
patients may need a greater challenge to reach their peak VO,. To identify which
programme the patient attempted, a formula was used based on Wasserman et al.

(2011):

Work Rate Intensity (WRI) = Peak VO, — VO; unloaded
100
Where: Peak VO, = (height — age) x 20 (males) or

Peak VO; = (height — age) x 14 (females) and
where: VO3 unloaded = 150 + (6 x weight).

If the WRI was less than seven, the patient completed the 5 watt programme, if the WRI
was more than seven, the patient completed the 10 watt programme aiming for the
patients to exercise between eight and nine minutes (Tang et al., 2006). The end of the
test was determined when the HR or BP reached maximum limits so was stopped by the

therapist or if the patient reached symptomatic limitations.

Both the ISWT and 6MWT were conducted twice as recommended by Holland et al.
(2014) to account for the learning effect, that is, patients become more familiar with

the test which can improve performance so carrying out two tests reduces this error.
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The ISWT is an externally paced maximum exercise test using two cones, nine metres
apart. The speed of walking is controlled by a pre-recorded set of bleeps, and the
number of laps around the cones are recorded and measured in metres. The 6MWT
used a thirty metre course marked out by two cones. The distance achieved in six
minutes was recorded to the nearest metre. Standard instructions were used and the
use of walking aids was consistent between the two tests as recommended by Holland

et al. (2014).

5.2.5 Data and statistical analysis

VO, peak was determined when either: Respiratory Exchange Ratio (RER) was greater
than 1.01 (Van Bloemendaal et al., 2012) or the subject had reached 90% of their
maximum age-predicted MHR. As the data collected were interval level data, and the
data were normally distributed and equally spread around the mean, parametric tests
were used. Pearson’s correlation coefficients were used to determine the correlation of
the ISWT and 6MWT compared to the ICT when comparing VO, peak with distance
walked, with a value of 0.20 to 0.39 indicating a weak correlation, 0.4 to 0.69 indicating
a modest correlation, 0.70 to 0.90 indicating a strong correlation, and 0.90 to 1.00
indicating a very strong correlation (Fowler, 2002). A Pearson’s correlation coefficient
was also used to calculate the correlation between the maximum heart rates for each
test. Bland Altman plots were used to determine the test re-test reliability of the ISWT
and 6MWT, and intraclass correlation coefficients (ICC) calculated; ICC >0.7 indicating
good reliability. An ICC is used to assess agreement when there are two or more
independent raters or outcomes and the outcome is measured at a continuous level
(Psychometrics, 2019). Pearson’s correlations between the different measures, were
also calculated for those with no (NIHSS=0) or mild-to-moderate (NIHSS<15)
neurological severity. Statistical significance was taken at p<0.05. A power calculation
determined that 30 patients were needed to test the validity of each measure if r=0.8,

with 80% power at the 5% significance level (Singh et al., 1994).
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5.3 Results

Forty patients (27 male) of mean age 68.3 (SD: 13.4) years were recruited a mean of 84
(SD: 41) days following stroke onset. Median NIHSS was 1.2 (range 0 — 8), and other

baseline demographic data are shown in Table 5.1.
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Table 5.1 Patient demographics

Age (years)

68.28 (13.48)
Mean (SD)
Gender (male)

27 (68%)
n (%)

Caucasian: 36 (90%)
Ethnicity

Asian: 3 (7.5%)
n (%)

Afro-Caribbean: 1 (2.5%)
Ischaemic stroke

38 (95%)
n (%)
Side of body affected (left)

19 (48%)
n (%)
Length of time post stroke (days)

84.7 (41.19)
Mean (SD)
NIHSS” - Median (range) 1.0 (0-38)
NIHSS — score of 0 —n (%) 17 (43%)
NIHSS —score >0 —n (%) 23 (57%)
Fugl-Meyer

113.6 (16.5)
Mean (SD)
Current Smokers

4 (10%)
n (%)
Diabetes mellitus

11 (28%)
n (%)
Hypertension

17 (43%)
n (%)
Atrial Fibrillation

3 (8%)
n (%)
Ischaemic Heart Disease

6 (15%)
n (%)
No. of co-morbidities 2.25(1.41)
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Mean (SD)

No. with pain
20 (50%)
n (%)

Body Mass Index
28.63 (4.63)
Mean (SD)

No. on betablockers
10 (25%)
n (%)

Data are presented as mean (SD) or n (%), unless stated. NIHSS: National Institute of
Health Stroke Scale. *Median (Range) NIHSS scores presented; score of 1 to 5 classified
as mild, 6 to 15 classified as moderate [8]. For this study, the population was divided
into those that had no disability post stroke (NIHSS = 0) and those that had disability
post-stroke (NIHSS >0).

127 patients were screened and of those 87 were excluded giving a 30% recruitment

rate. See figure 5.1 consort diagram for reasons for exclusion.

Figure 5.1 Consort diagram showing reasons for exclusion

127 patients screened Reasons for exclusion — 15 Heart
related, 10 cognitive issues, 9 not
L interested, 9 too frail, 5

uncontactable, 4 not a stroke, 4 re-
stroking, 3 respiratory issues, 3
anxious, 3 aneurysm, 2 alcohol or

87 patients excluded

A4

L drug user, 3 pain, 2 partner not very
well, 2 carers did not want them to
40 recruited do it, 2 receptive aphasia, 1 dizziness,
1 carotid stenosis, 1 not keen to

travel, 1 moving out of the area, 1 not
want to come back to hospital, 1 lack
of English, 5 don’t know

All 40 patients completed the incremental cycle protocol; 13 completed the 10 watt,
and 27 the 5 watt increment programme. The peak RER was 1.25 (mean 1.05, range
0.76 - 1.27) and peak HR was 150bpm (mean 112bpm, range 75 — 150). 31 patients
achieved an RER>1.0, indicating that they were nearing exhaustion. Of the nine patients
who did not achieve an RER>1.0, three stopped the test due to fatigue, and six were

stopped by the therapist due to reaching MHR (1), reaching MBP (4) or not keeping up
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the required speed (1). In total, 19 of the incremental tests were stopped by the
therapist and 19 by the patient, with two patients completing the end of the

programme, that is, cycling for 16 minutes.

Only six patients achieved the target of 90% maximum HR but they did not achieve >
80% VO, peak indicating a cardiovascular limitation to exercise (four had documented
high BP and one had AF). Four patients achieved >80% VO, peak but did not achieve
90% maximum HR (one was on betablockers). Two of these patients stopped the test
themselves due to weakness and fatigue and two were stopped by the therapist due to
reaching maximum BP. Of the 30 patients who did not achieve either >80% VO, peak or
90% maximum HR: 16 were stopped by the therapist due too high BP (10), dropped revs
(2), dropped BP (2) and reached end of programme (2); and 14 stopped by the patient

due to breathing (2), leg pain or fatigue (11), seat uncomfortable (1).

One 6MWT was stopped by the therapist due to BP issues, no ISWTs were stopped by
the therapist. The tests stopped by the therapist were due to cardiac precautions and
had the potential to reduce the peak VO, and maximum results on the 6MWT achieved

by the patient but this was felt to be appropriate due to the potential risks involved.

5.3.1 Test re-test reliability of 6MWT and ISWT

Results of the first and repeat ISWT and 6MWTs are shown in Table 5.2. Increased

distances were covered in both repeat tests (Table 5.2).
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Table 5.2 Test retest results for the Incremental Shuttle and 6-minute Walk Tests

First test Second test Mean difference (SD)
19.7 (29.1)
ISWT (m) 243.3 (174.0) 263.1(171.2)
95% Cl 10.3 to 29.2
16.2 (42.9)
6MWT (m) 356.9 (134.1) 373.2 (145.6)

95% Cl 1.7 to 30.8

Data are shown as mean (standard deviation). ISWT: incremental shuttle walk test;
6MWT: 6-minute walk test.

The difference between the two tests is significant when the test of interest is first and

non-significant when it is second (Table 5.3). Test-retest correlations were large as

reflected by an ICC of 0.99 (95% ClI 0.96-0.99) for the ISWT, and 0.97 (95% ClI 0.94-0.98)

for the 6MWT.

Table 5.3 Order effect of ISWT and 6MWT

ISWT

Mean difference (SD)

6MWT

Mean difference (SD)

95% Cl -2.5to 26.7

ISWT first test | 27.0 (26.6) 0.8 (39.3)
(n=20)
95% Cl 14.6 to 39.4 95% ClI -18.7 to 20.3
6MWT first test | 12.1 (30.3) 31.7 (41.8)
(n=20)

95% Cl 10.9 to 52.5
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Bland Altman plots for the ISWT and 6MWT are shown in Figures 5.2 and 5.3,
respectively. Given the limits of agreement, and the fact that both plots show a fairly
even scatter of data points across all values of test results, repeatability is not
influenced by whether the test results are at the lower or higher range of the
population values. For the ISWT where patient values ranged between 0 and 600m, on
95% of occasions a patient would score between 70m higher and 40 m lower on the
second occasion than they did on the first. For the 6MWT where patient values ranged
between 50 m and 580m, on 95% of occasions a patient would score between 100m
higher and 80m lower on the second occasion than they did on the first. Figures 5.2 and
5.3 also show the difference between people who had an NIHSS score of 0 and those
that had an NIHSS score >0. Four patients were unable to complete a second 6MWT
test due to fatigue and one patient was unable to complete a second ISWT due to

fatigue.
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Figure 5.2 Bland Altman plot demonstrating the relationship between the first and
second Incremental Shuttle Walk test
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Figure 5.3 Bland Altman plot demonstrating the relationship between the first and
second 6 minute walk tests

e

n 200
2

]
=

=
o kS

n

]

n

@

e

o

s 00 - 00.4
| b4

@

£ o :

o @
as S @

w o @ w @ ® ]

= ” o $ G 5.2
= 0= @ @ =) LS ® ®

T . e

E @

L=

@

£

. =

% G7.9
t

- -100=

]

| @

=

=

w

I | 1 1
0 200 400 G600

6MWT - mean distance in metres

Blue line - upper confidence limit, purple line - mean difference, orange line - lower confidence limit, red
dot - participants with NIHSS=0, purple cross - NIHSS=0

5.3.1.1 Adverse events
No adverse events were recorded, however, two patients were excluded just prior to
testing due to: identification of a 2cm aneurysm on MRI scan, and left ventricular

abnormality on ECG.

5.3.1.2 Patient comments

Six patients complained of pain during the ICT: hip pain (1), knee (1), ‘leg pain’ (2), and
pain from the seat (2). When asked which test was preferred, 23 (60%) indicated the ICT
due to: ‘easier to push yourself’, ‘walking was limited by speed’, ‘leg fatigue with

walking’, ‘dizziness with walking tests’, ‘gets the knee bending’, ‘walking tests limited by
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moving legs quickly enough’ and ‘leg stiffened with walking tests’.

5.3.2 Construct Validity between ICT (VO Peak), ISWT and 6MWT

Mean values for ICT (VO3 peak), and the best performance (m) of each of the two ISWTs
and two 6MWTs were significantly reduced compared to % predicted values (Table 5.4).
The Pearson correlation coefficients between the maximum HRs for each test was ICT
(VO3 peak) and ISWT (r=0.60, p=0.001, 95% Cl 0.34-0.86), ICT (VO peak) and 6MWT
(r=0.61, p=0.001, 95% Cl 0.43-0.91), and ISWT and 6MWT (r=0.83, p=0.001, 95% Cl 0.55-
0.97). ICT (VO; peak) had a modest correlation with both the ISWT (Figure 5.6; r=0.58,
95% confidence intervals (Cl) 0.34-0.75, p=0.001) and 6MWT distance (Figure 5.7;
r=0.55, 95% Cl 0.35-0.71, p<0.001). It is acknowledged that the Cls are relatively large
for both tests making it difficult to conclude the magnitude of both relationships. In
addition, a very strong correlation was observed between the ISWT and 6MWT distance

(r=0.93, 95% Cl 0.88-0.97, p<0.001).
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Table 5.4 Results of the Incremental Cycle, Incremental Shuttle and 6-minute Walk Test

ICT (mL/min/kg) ISWT (m) 6MWT (m)
All (Mean (SD)) 12.1(3.1) 261.4 (177.3) 365.0 (142.5)
Males 13.2(3.1) 301 (180.1) 397 (138.7)
Females 9.9(1.7) 179 (144.8) 298 (130.9)
% predicted 58% 54% 66%
Peak HR (bpm) 112 (20.3) 98 (20.2) 94 (18.4)
Peak Borg
breathlessness scale 2 (0-7) 2 (0-5) 2 (0-4)
(Median (range))
Peak Borg Perceived
exertion scale 12 (7-17) 11 (7-17) 12 (7-15)
(Median (range))
Speed of test High tone in leg
Predominant Leg pain and
particularly on leading to leg
limiting symptom weakness
turning fatigue

ICT: incremental cycle test; ISWT: incremental shuttle walk test; 6BMWT: 6-minute walk
test; sd: standard deviation; bpm: beats per minute. Normative data from Machars.net
(2018) and Rehabilitation Measures Database (2018).
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Figure 5.4 Scatter plot demonstrating the correlation between the maximum HR
achieved during the Incremental Cycle test and Incremental Shuttle Walk test
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Figure 5.5 Scatter plot demonstrating the correlation between the maximum HR
achieved during the Incremental Cycle test and Six minute walk test
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Figure 5.6 Scatter plot demonstrating the correlation between the Incremental Cycle
test (VO3 peak) and the Incremental Shuttle Walk test
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Figure 5.7 Scatter plot demonstrating the correlation of VO, peak (ICT) and distance
walked (6MWT) between the Incremental Cycle test and 6 minute Walk test

25
°
20
°
— °
c
£ 15 ° * .. °
E: e o, ° ‘u,.e-'g' ............ *
------- o [ ]
E o e e ® © %e
— 10 | et Py ® L) ®
= aeeettt . . .
L e © @ °
5
0
0 100 200 300 400 500 600 700

Best of 6BMWT (m)

122



When patients were grouped by NIHSS scores into those with no neurological
impairment (NIHSS = 0) and those with mild-to-moderate neurological impairment
(NIHSS <15), and the relationship between ISWT and 6MWT with ICT was explored,
differences in the strength of agreement were noted. In 17 patients with no
neurological impairment, a significant strong correlation between the ISWT (r=0.80,
p<0.001) and 6MWT (r=0.83, p<0.0001) with ICT (VO; peak) was observed (see Figures
5.8 and 5.9), but only a modest correlation was reported in those with residual mild-to-
moderate stroke severity (NIHSS 1-15) (ISWT: r=0.45, p=0.03, 6MWT: r=0.38, p=0.08)
(see Figures 5.10 and 5.11).
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Figure 5.8 Scatter plot demonstrating the correlation of the distance walked (ISWT) and
VO2 peak (ICT) for patients with no residual deficit post stroke
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Figure 5.9 Scatter plot demonstrating the correlation between the distance walked
(6MWT) and VO3 peak (ICT) for patients with no residual deficit post stroke
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Figure 5.10 Scatter plot demonstrating the correlation between the distance walked
(ISWT) and VO3 peak (ICT) for patients with mild to moderate stroke severity
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Figure 5.11 Scatter plot demonstrating the correlation between the distance walked
(6MWT) and VO3 peak (ICT) for patients with mild to moderate stroke severity

25
®
20
: ®
2
=15 . . |
E . . .. .....................
D I i Pt Z .
@ e . . )
é 10 ............... . . .
E e o ® . .
5
0
0 100 200 300 400 500 00 .

6MWT (TT'])

125



5.4 Discussion

With increasing importance being given to secondary prevention and healthy lifestyle in
this population, it is important to have a reliable and valid measure of CRf in order to
measure the effectiveness of treatments to improve CRf. Laboratory tests can be
expensive and time consuming, and therefore cheap alternatives have been validated in
many disease groups (Singh et al., 1994, Singh et al., 2014, Hanson et al., 2016,
Pollentier et al., 2010 and Casanova et al., 2007). This study aimed to determine the
construct validity of the ISWT and 6MWT compared to the gold standard measure of
CRf in a post-stroke population of mild-to-moderate stroke severity in the subacute
recovery period. It was found that both the ISWT and 6MWTs correlated significantly
with the gold standard of VO, peak, although the association was modest. The thesis
also aimed to determine the test-retest reliability for the ISWT and the 6MWT, and
found that there was variability between the first and second tests. This was different
to previous studies for the ISWT that found the test to be reliable with respiratory
(Singh et al., 2014), cardiac (Hanson et al., 2016) and chronic stroke patients (Van
Bloemendaal et al., 2012), and previous results for the 6MWT with cardiac (Pollentier et
al., 2010), respiratory (Casanova et al., 2007) and chronic stroke patients (Eng et al.,
2004). As with previous studies, it was found that there was a learning effect with both
tests, and therefore the recommendation would be that two ISWTs and two 6MWTs are

completed, with the results of the second test used.

In relation to the validity of the tests, one of the reasons why there was only a modest
correlation between the tests appeared to be due to the range of residual neurological
impairment studied from 0 (none) to 8 (moderate) on the NIHSS scale. A strong
correlation was seen between the ICT and both clinical tests in patients with no residual
neurological impairment. Therefore, the ISWT or 6MWT could be used to measure CRf
or cardiovascular capacity in such patients. In those with residual neurological
impairment, there was only a modest correlation. However, it needs to be
acknowledged that the study was not powered for these sub-group analyses. In
addition, this may in part be because some patients found it difficult to complete the

walking-based tests compared to the cycle test. Nonetheless, the majority of patients
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completed the ICT without assistance; only two patients needing their affected foot
strapped to the pedal and support with their arm, and one patient help to initiate
pedalling. Furthermore, the majority of patients preferred the cycle-based test (60%).
This indicates that further research is needed to explore the most valid measure of CRf
in people with residual neurological impairment post-stroke in order to inform

guidelines (Best et al., 2010 and Mackay-Lyons et al., 2013).

However, additional questions need to be addressed in respect of the use of a cycle-
based test. First, whether a conventional or recumbent cycle should be used. Tang et al
(2006) used a semi-recumbent position for testing, but found that this “may not help to
address the potential problems arising from local limb fatigue related to motor
dyscontrol or asymmetry” (Tang et al., 2006, p.1104). Although six of the patients in this
study complained of pain with the cycle test, only two were related to the seat of the
cycle and the rest were due to leg pain that occurred with all of the tests. Secondly, it is
still important that stroke patients can achieve VO, peak even if it is as a cycle-based
test. Cycle-based VO, testing measures 10% to 15% lower than treadmill-based tests in
healthy adults because a treadmill test “permits a larger muscle mass to be brought to
bear ...and more work against gravity is done, leading to greater stress on the organ
systems mediating the exercise response” (ATS, 2003, p.218), but Tang et al (2006)
highlighted the importance of measuring VO, peak as accurately as possible to ensure
that the exercise prescription is appropriate. Therefore, clinical incremental cycle-based
tests need to be devised to measure the CRf of sub-acute stroke patients with a stroke

severity greater than 0 on the NIHSS.

The exclusion criteria and termination of testing procedures were based on ACSM
guidelines (Heath, 2005) and are all based on cardiac contraindications. These enabled
a safe and acceptable level of testing for the stroke population studied. It is
recommended that BP limits for ischaemic stroke patients are set at 200/110mmHg and
for haemorrhagic stroke at 180/100mmHg, as although ten tests were stopped by the
therapist due to hypertension, six of those patients achieved an RER over one. Indeed,
compared to previous studies with subacute stroke patients, where only 44% of
patients achieved RER (Tang et al., 2006), a high percentage of patients in this study
(78%) achieved RER. It is also recommended that the MHR is set at 90% of the age-
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predicted MHR, as only five patients were stopped due to maximum HR limits and three
of those achieved an RER over one. However, it may be necessary to add more stroke-
specific exclusion criteria for testing based on some issues identified. One patient had a
2 cm brain aneurysm, and another patient had greater than 50% bilateral carotid
stenosis; both of these patients were excluded by their treating stroke consultant. It is
therefore, recommended that cerebral aneurysms and >50% carotid stenosis should be
added to the list of exclusion criteria for future studies investigating VO, peak with
stroke patients. Further investigation of stroke specific contraindications should be

considered, such as post-stroke epilepsy and tonal issues.

As has been seen in other studies (Tang et al., 2006 and Kelly et al., 2003), VO, peak
values were significantly lower than age-related data. Indeed, the mean values of 12.1
mL/kg/min reported for sub-acute recovery stroke patients in this thesis were lower
than the 15mL/kg/min required for independent living (Mackay-Lyons and Makrides,
2004). This further supports the need for cardiovascular training for sub-acute, mild-to-
moderate stroke patients as recommended by the NICE guidelines (Dworzynski et al.,

2013).

5.5 Limitations

All tests were conducted on the same day due to funding limitations, this may have
impacted on the patients’ ability to complete all the tests to the best of their ability.
Ideally, the tests would have been completed across two days to reduce the impact of

fatigue on the results.

The preferred duration of an incremental exercise test is between eight and nine
minutes (Tang et al., 2006), however, the mean length of time for the test reported
here was 10.2 minutes. This was because four patients managed to reach the end of the
testing (16 minutes with the 10 watt increments). In future studies it might be
necessary to set the peak power according to a predictive equation based on age,

height and gender as a minimum.

In relation to the statistical analysis, it is acknowledged that conducting a correlation
test such as Pearson’s correlation coefficient or Spearman’s correlation coefficient for

testing the validity of the different tests will only measure whether the two tests
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correlate with each other. As Bland and Altman (2010) explained, these correlation
tests will not calculate the agreement between the measures. It could be that the two
tests correlate but there may be a large difference in the size of the values collected for
each test. Therefore, it would have been advantageous to conduct a Bland Altman plot

for the validity data as well as the reliability data.

In addition, Bland Altman (2010) also recommended calculating the precision of the
Limits of Agreement (LOA). The calculation uses the standard errors and confidence
intervals to see how precise the estimates are. This calculation is valuable as it is
recognised that two measures might have a large variation of differences but still
appear to have agreement. The calculation of the precision of limits of agreement

would resolve this issue. In future studies this method will be employed.

A minimal detectable change (MDC) is defined as “a statistical estimate of the smallest
amount of change that can be detected by a measure that corresponds to a noticeable
change in ability” (Shirley Ryan AbilityLab, 2019). In future studies it would be beneficial
to calculate the MDC for the ISWT in people post-stroke so that the size of change can

be determined in order to relate to changes in functional ability.

Though it would have been interesting to measure oxygen consumption during the
walking tests in the present study, in order to make a true comparison of the level of
oxygen consumed in each walking test compared to the ICT, the equipment was not
available for this study. However, it is acknowledged that the ISWT and 6MWT are
submaximal clinical tests of CRf and so true VO, peak may not have been reached. In
order to determine VO3 peak during ISWT and 6MWT testing, future studies need to
attempt to use portable oxygen consumption devices, perhaps with a small pilot study

to determine if people post-stroke can use these devices.

Future studies also need to identify a cycle-based, clinical test that would adequately
measure CRf in this sub-acute, mild-to-moderate stroke population and need to test
this measure against the VO, peak measured with an ICT in order to establish the

validity of a cycle-based clinical test.
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5.6 Conclusion

The ISWT and 6MWT have a significant, modest correlation with the ICT for stroke
patients in the sub-acute recovery phase. The ISWT and 6MWT are not strongly
correlated with ICT (VO peak) in a stroke population that is disabled and the best way
to determine cardiorespiratory fitness requires further investigation, but may be with a
cycle-based test. BP and HR limits have been identified for people who have had
haemorrhagic and ischaemic strokes, and additional contraindications to testing have
also been established. The test-retest reliability of the ISWT and 6MWT indicated a
difference between the first and second tests with a better performance on the second
test indicating that two tests may be needed to accurately assess an individual’s

capabilities.
5.7 Key aspects that contributed to the rest of the study

This phase of the study identified that in order to:

1. Measure CRf in the stroke population, the ISWT or the 6MWT can be used
(although for people with moderate severity neither of these tests are ideal). It
was decided that the primary outcome measure for further studies presented in
this thesis would be the ISWT, as this test is routinely used for cardiac patients
attending the CR service and there was no funding to use the ICT.

2. Ensure areliable ISWT for further studies presented in this thesis, two tests
were taken before and after the patients took part in CR, with the second test
result being used.

3. Ensure a safe testing procedure for further studies presented in this thesis,
patient HR was monitored throughout the ISWT, with BP taken before and
immediately after the ISWT. Also the identified contraindications to testing were

observed.
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Chapter 6 Experimental Chapter — Phase IV — Feasibility study to explore cardiac
rehabilitation for people with mild-to-moderate stroke in the sub-acute phase of

recovery

A platform presentation of some of these results was presented at the UK Stroke Forum
2017 and at the BACPR conference 2018, with an associated abstract published in the
International Journal of Stroke 2017. In addition, posters of this data were presented at
the Society of Rehabilitation Research conference 2019 and PhysiotherapyUK 2019. The
focus group data, in combination with the results from the focus groups in Phase II, was
presented as a poster at the BACPR conference 2017, the Society of Research in
Rehabilitation conference 2018, UK Stroke Forum 2018 and PhysiotherapyUK 2019
conference and published as an abstract in Clinical Rehabilitation 2018. For the
interview data an abstract of this chapter has been presented as a poster at the UK
Stroke Forum 2018, and platform presentations at the Society of Rehabilitation

Research 2019 and PhysiotherapyUK 2019.

6.1 Introduction
6.1.1 Previous research related CR and stroke population

For a detailed discussion of the evidence for the use of CR for the stroke population
please refer to Chapter 1.6. However, in brief, routine stroke therapy focuses on
improving function and quality of movement but does not address CRf or reducing
cardiovascular risk factors (Mackay-Lyons and Makrides, 2004). In the United Kingdom,
the Cardiovascular Disease Outcomes Strategy (Department of Health, 2013) suggested
the use of existing cardiac rehabilitation (CR) for transient ischaemic attack (TIA) and
mildly disabled stroke patients in order to address secondary prevention and potentially
reduce cardiovascular risk. There have been a number of previous feasibility studies
(Prior et al., 2011, Tang et al., 2010, Marzolini et al., 2014, Marzolini et al., 2016, Lennon
et al., 2008, Kirk et al., 2014) exploring the use of the CR paradigm for people post
stroke. However, most of the studies were conducted in different healthcare systems
with only one taking place in the English system (Kirk et al., 2014), so it is unclear what

level of disability (stroke severity) can be accommodated within existing CR classes in
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the sub-acute phase of stroke recovery. It is also unclear if six weeks of CR are as

effective as the longer programmes seen in other feasibility studies.

Furthermore, the outcomes measured in previous studies have focussed on
cardiovascular risk reduction, including various measures of CRf, obesity, blood
pressure, physical activity levels, lipid profiles and blood glucose. In addition, some of
the studies measured depression, quality of life, function, cognition and walking ability.
However, the effect of a CR programme on issues important to stroke therapists,
including tone, fatigue and incidence of falls, and any potential detrimental effects have

not been reported.

Importantly, CR is designed to include “components of health education, advice on
cardiovascular risk reduction, physical activity and stress management” (Dalal, 2015,
p.1), and has been shown to “reduce mortality by 18% and readmissions by 31% for
certain cardiac patients” (Department of Health, 2013). These outcomes are equally
important in the stroke population, but have not been formally assessed in this
population undergoing CR. Therefore, a feasibility study is needed to investigate
whether a definitive study could use an adapted CR programme for stroke patients
across a range of stroke severity (National Institutes of Health Stroke Scale score <15)
(Brott et al., 1989) in the sub-acute phase of recovery. A feasibility study is also needed
to see if it is acceptable to patients and staff for people post-stroke to attend adapted
CR for six weeks and also to assess the use of additional outcome measures to
determine the effect of adapted CR on tone, fatigue and falls incidence. Finally a
feasibility study is needed to identify the recruitment strategy and adherence of people

post-stroke to adapted CR.

6.1.2 Attitudes of staff

A search of the literature was conducted to identify relevant previous qualitative
research that explored the attitudes of therapy and medical staff towards stroke
patients attending CR. The search strategy can be found in Appendix 1. There was no
previous research identified exploring the attitudes and experiences of therapy and
medical staff. However, as was seen in Chapter 4, there were a number of studies

identified that: explored staff attitudes to healthy lifestyle provision; physiotherapist
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attitudes to exercise provision; and healthcare professional attitudes compared to
carers and people with stroke. These studies were expanded on in Section 4.1.1, but a

brief summary is provided below.

Although research has explored attitudes of healthcare professionals to healthy lifestyle
interventions in people post-stroke, most of these studies have been survey-based and
have not explored the attitudes of CR or stroke staff. Interview-based or focus group-
based studies with physiotherapists have focussed on attitudes to exercise post-stroke,
and not explored attitudes and beliefs towards the broader topic of healthy lifestyles or
health behaviour change or involvement in CR. This phase of the study, therefore,
aimed to explore the attitudes of CR staff who took part in adapted CR for people post-

stroke and attitudes of the stroke teams who referred into the programme.

6.1.3 Attitudes of people post-stroke and cardiac patients

A search of the literature was conducted to identify relevant previous qualitative
research that explored the experiences of people post stroke and their attitudes and
beliefs about CR post stroke. The search strategy can be found in Appendix 1. This was
discussed in Chapter 1.7.2. and in summary there was limited research found related to
experiences of CR for the stroke population. The main focus was barriers and facilitators
to attending CR and was questionnaire-based. There was no studies exploring the

attitudes of cardiac patients to people post-stroke taking part in CR.

6.2 Method
6.2.1 Aims

In order to conduct a definitive study exploring these aspects of CR a feasibility study
was needed to determine: the acceptability of a 6 weeks adapted CR programme; the

outcome measures; recruitment strategy and adherence to inform a definitive study.
The aims of this feasibility study were therefore:

1. todetermine the recruitment strategy for a definitive study
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2. to determine the acceptability of adapted CR for people post-stroke with mild to
moderate severity stroke from the perspectives of the stroke and cardiac
participants and the CR and stroke staff

3. to determine the adherence to the CR programme

4. to determine the suitability of outcome measures

6.2.2 Patients

Patients were recruited from a large single-centre UK University teaching hospital
within one week to six months (sub-acute) of a mild-to-moderate stroke, defined by an
NIHSS (Brott et al., 1989) score of 0 to 15. All patients were over 18 years old, able to
walk 10 metres with or without an aid and provided written consent. Exclusion criteria
were based on cardiac contraindications and included: heart disease class Ill and IV
(New York Heart Association, NYHA) (Yancy et al., 2016), Class C and D exercise risk
(American College of Sports Medicine, ACSM)(Heath, 2005), uncontrolled symptomatic
arrhythmias, exertional angina and uncontrolled hypertension (>180/110mmHg at rest).
As this was a feasibility study a power calculation was not completed, though the aim

was to recruit 30 patients over eight months.

6.2.3 Procedure

Study research staff were notified about potential patients by treating clinicians from
the acute stroke unit and early supported discharge services. Eligible patients were
provided with the study information sheet and given 48 hours to consider participation.
Following consent, the following information was recorded from the medical record
and patient: details about the stroke; past medical, drug and social history; and lifestyle
behaviour, including self-reported physical activity, smoking, alcohol intake, diet and
stress levels. The following baseline assessments were also undertaken: blood pressure
(BP) and heart rate (HR), weight, height, body mass index (BMI), NIHSS (Brott et al.,
1989), quality of life (SF36) (Ware et al., 1994), tone using the Modified Ashworth Scale
(MAS) (Bohannon and Smith, 1987), fatigue (Multidimensional Fatigue Inventory scale,
MFIS) (Smets et al., 1995), anxiety and depression (Hospital Anxiety and Depression
Scale, HADS) (Zigmond and Snaith, 1983), Stroke Knowledge and Healthy lifestyle
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attitude (Stroke Attitude and Knowledge Questionnaire, SAKQ) using a questionnaire
specifically designed for the study, and functional ability (Barthel Index, Bl) (Mahoney
and Barthel, 1965). Patients also completed two incremental shuttle walk tests (ISWT)
(Singh et al., 1992), with the Borg exertion scale (Borg, 1970) and maximum BP
recorded at the end of the test, and HR taken at one-minute intervals during the test.
Finally, patients were given an ActiGraph wGT3X-BT accelerometer (ActiGraph,
Pensacola, FL, USA), able to detect physical activity intensities from slow walking to
moderate running, on the right anterior hip during waking hours for seven days to
measure their activity levels for a week prior to starting the programme, and were
asked to fill out a falls diary (See Appendix 7) during the six weeks of the CR

programme.

A week after the baseline assessment, patients commenced an adapted and supervised
CR programme, twice weekly for six weeks (Table 6.1), delivered by members of the CR
team, but including a specialist stroke physiotherapist. A maximum of three stroke
patients were included in each class of up to 14 (cardiac) patients. At the end of the 6-
week programme, the outcome measures undertaken at baseline were repeated, and

an accelerometer was provided to measure activity levels for a further week.
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Table 6.1 Content of the adapted CR programme

Education morning

(3 hours)

First half of session (stroke patients only) — what is a stroke,
types of stroke, causes of stroke, stroke prevention and

rehabilitation.

Second half of session (including cardiac patients) — risk factors
and healthy lifestyle advice including diet, cholesterol, weight

reduction, exercise, smoking, alcohol and stress management.

Content of classes

Health check before each exercise session — BP, HR, changes in

medication, blood sugar (for known diabetics)

Warm up (15 mins) — walking, standing on spot exercises to
gradually increase HR. Use of chair support for some stroke

patients and closer supervision needed.

Main Aerobic exercise training (30 mins) — circuit training
including side steps, back steps, step ups (all progressed with
the use of arm weights), treadmill (progressed with speed and
then gradient), static bike (progressed by adding wattage), use
of a motormed bike instead of static bike when necessary (eg.
needing assisted pedalling); HR check every 5mins to maintain
HR at 50 — 70% (maximal HR calculated using the Karvonen
formula (Karvonen, 1988)). Intensity was also monitored every
five minutes using the Borg exertion scale with patients aiming

to achieve a level between ‘somewhat hard’ and ‘hard’.

Cool down (10 mins) — slow walking, arm weights in standing

and stretches in sitting for some stroke patients.

Discussion After each session there was a ten-minute
discussion each week, topics included: medications, goal-
setting, phase IV programme, diet and rating of perceived

exertion (RPEs).
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Finally, a semi-structured, in-depth interview was undertaken in the patient’s home.
Additional interviews were undertaken with eligible stroke patients who did not want
to undertake the CR programme, and with people who had had a cardiac event and
took part in the CR programmes. A qualitative interpretive approach (Dowling, 2005)
was chosen as most appropriate to gain an in-depth understanding of individuals’
perceptions of the topic of interest. (See Chapter 2.4.5 for more detail about qualitative

philosophies).

Three interview schedules (see Appendix 4) were developed by the main author and
research team. One interview schedule for people post-stroke who took part in CR
(Sample questions in Table 6.2), one interview schedule for the cardiac patients (Table
6.3), and one for the people with stroke who did not want to take part in CR (Table 6.4).
Thereafter, semi-structured in-depth interviews, approximately 45-90 minutes in
length, were conducted with patients. In twelve of the interviews the carers were
present, though the questions were primarily directed to the individuals with stroke
during the interviews. The carers were involved at the patients' request, their

comments were audiotaped and probing questions asked as necessary.

Field notes were written after each interview, recording details, such as, the patient’s
level of disability, home environment, body language and other observations. Data
collection, and the initial stages of data analysis, occurred concurrently, and the
interviews were continued until it was considered that data saturation had been

achieved. All interviews were audiotaped and transcribed professionally.
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Table 6.2 Sample questions for Phase IV stroke patients

Question:

How are you feeling after all the experiences you have been through over the last

few months?

How would you say you are coping with life after having had a stroke/TIA?

How active were you before your stroke?

What did you consider to be the appropriate amount of activity to keep someone

your age healthy?

What effect has cardiac rehab had on your activity levels?

Do you think there are any benefits to exercise?
Do you think there are any negative effects of exercise?

Have your thoughts changed since you have taken part in cardiac rehab?

What are your thoughts about attending cardiac rehab?

Prompts - Cardiac patients/Staff/Content of exercise programme/Leisure centre or

home/Content of educational programme

Did you consider yourself healthy before your stroke?

Do you consider yourself healthy now?

Are there any changes you would like to make to your lifestyle and if so how

confident are you that you can make those changes?

Is there anything else you would like to say about your stroke/TIA or exercise or

cardiac rehabilitation or healthy lifestyle?
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Table 6.3 Sample questions for Phase IV cardiac patients

Question:

How are you feeling after all the experiences you have been through over the last

few months?

How would you say you are coping with life after having had a heart problem?

How active were you before your heart problems?

What did you consider to be the appropriate amount of activity to keep someone

your age healthy?

Do you think this has changed now you have had a heart problem?

Do you think there are any benefits to exercise?
Do you think there are any negative effects of exercise?

Have your thoughts changed since you had your heart problems?

What are your thoughts about attending cardiac rehabilitation?

Prompts - Staff/Content of exercise programme/Leisure centre or home/Content of

educational programme

Did you consider yourself healthy before your heart problem?

Do you consider yourself healthy now?

Are there any changes you would like to make to your lifestyle and if so how

confident are you that you can make those changes?

Is there anything else you would like to say about your heart problem or exercise or

cardiac rehabilitation or healthy lifestyle?
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Table 6.4 Sample questions for Phase IV stroke non-patients

Question:

How are you feeling after all the experiences you have been through over the last

few months?

How would you say you are coping with life after having had a stroke/TIA?

How active were you before your stroke/TIA?

What did you consider to be the appropriate amount of activity to keep someone

your age healthy?

Do you think this has changed now you have had a stroke/TIA?

Do you think there are any benefits to exercise?
Do you think there are any negative effects of exercise?

Have your thoughts changed since you had your stroke/TIA?

What are your thoughts about attending cardiac rehab? Can | ask why you decided

not to take part in CR?

Prompts — Personal/social/environmental

Did you consider yourself healthy before your stroke/TIA?

Do you consider yourself healthy now?

Are there any changes you would like to make to your lifestyle and if so how

confident are you that you can make those changes?

Is there anything else you would like to say about your stroke/TIA or exercise or

cardiac rehabilitation or healthy lifestyle?
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Focus groups were conducted with CR and stroke staff after the adapted CR
programme. A schedule of questions was developed (see Appendix 5, some sample
guestions in Table 6.5) by the main author and research team, to guide the group
discussions. Focus groups were arranged on times and days that were convenient to the
staff and the service to reduce the impact on the service. They took place in meeting
rooms in hospital settings. At the beginning of each focus group each participant
completed the consent form (see Appendix 6). The main author facilitated all the focus
groups with the assistance of one or two research physiotherapists. The research
physiotherapists summarised the discussion at the end of each focus group to allow the
participants to add any final observations. Field notes were written after each focus
group (see Appendix 5), recording details, such as, openness of the group, ease of
facilitation, and cohesiveness of the group. Data collection, and the initial stages of data
analysis, occurred concurrently, and the question schedule was expanded after each
focus group as more topics were explored. All focus groups were audiotaped and
transcribed verbatim by a professional transcriber. Using a qualitative interpretive
approach with three researchers, five focus groups were conducted. Group discussions

were audiotaped and transcribed verbatim.
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Table 6.5 Sample questions for focus groups with CR and stroke staff

Question:

Please introduce yourself and state what exercise you do yourself.

Based on your experience how do patients participate in exercise before and after a

stroke or TIA?

What do you see as the positives of patients exercising after a stroke or TIA?

Do you think there are any negatives of patients exercising after a stroke or TIA?

What do you see as the barriers to stroke or TIA patients exercising after a stroke or

TIA?

Inclusion and exclusion criteria for trial —any thoughts?

Do you think the cardiac rehabilitation programmes had a positive or negative

effect on the patients who have had a stroke or TIA?

Do you have any concerns about people with stroke attending CR?

How would you describe your role and responsibility in influencing patients to take

up a healthy lifestyle after a stroke or TIA?

Do you think you have enough knowledge to provide the healthy lifestyle

messages?

In your experience what are patients’ attitudes to health behaviour change after a

TIA or stroke?

Do you have any other thoughts about stroke and TIA patients and exercise, cardiac

rehabilitation or healthy lifestyles?
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6.2.4 Data analysis

As this was a feasibility study, inferential tests were not completed on the quantitative

data but descriptive analysis was undertaken for all quantitative data.

For the qualitative data, auditory recordings were transcribed and then analysed using
the thematic framework devised by Braun and Clarke (2016). Collaborative analysis was
carried out by the author and four other researchers (SD, AH and specialist researchers
from University of Leicester). Categories were combined into themes. Please see

Section 2.4.9 for a more detailed discussion of the qualitative data analysis process.

6.3 Results

Thirty-two patients (the target number) (21 male) of mean age 64.4 (SD 14.4) years

were recruited a mean of 88 (SD 30.9) days following stroke onset. Median NIHSS was 2

(IQR 1-3); other baseline demographic data are shown in Table 6.6.

Table 6.6 Patient demographics

Age (years) 64.4 (14.4)

Gender (male) 21 (66%)

Ethnicity Caucasian: 27 (84%)
Asian: 3 (9%)
Afro-Caribbean: 2 (7%)

Ischaemic stroke 24 (75%)

Side of body affected (left) 15 (47%)

Length of time post stroke (days) 87.97 (30.9)

Body Mass Index 27.9 (5.01)

Current smoker 5(16%)

Diabetes mellitus 5(16%)

Hypertension 21 (66%)

Atrial Fibrillation 0

Ischaemic Heart Disease 1 (3%)
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No. of co-morbidities 2.38(1.45)

No. with pain 11 (34%)

Data are presented as mean (SD) or n (%).

In relation to CVD risk factors, 15 patients had a history of cardiac problems, 6 had a
history of neurological events, 5 were diabetic, 22 were overweight or obese, 6 were
smokers or had given up smoking since the stroke, 14 did not meet the healthy exercise
guidelines (WHO, 2010), and 5 had an anxiety score greater than 8 indicating clinical

anxiety. The mean number of CVD risks was 2 with a range of 0 to 5.

30 of the 32 stroke patients (19 men, ranging in age between 35 and 89 years) and 12 of
their carers were interviewed, one patient who dropped out was not interviewed and
one patient lost contact with the researchers. The patients and their carers were
therefore purposively selected. Also five people post-stroke who had not wanted to
take partin CR (3 men, ranging in age between 59 to 79 years) and five people post
cardiac event (3 men, ranging in age between 35 and 80 years) were interviewed (Table
6.15). The inclusion criteria for this final group of patients were that they had had a
cardiac event, and they had taken part in the adapted CR. A range of ages, gender and

ethnicity were purposively selected.

In relation to the staff focus groups, five focus groups were conducted with 8 CR and
stroke nurse specialists, 7 CR and stroke physiotherapists, two stroke occupational
therapists, two stroke generic workers, two exercise professionals and one speech
therapist. The grade of staff was dependent on availability but ranged from Band 3
generic workers to Band 7 nurses and therapists. The size of each focus group varied

but ranged from 4 to 5 participants.

6.3.1 Acceptability

The majority of stroke patients found the CR programme acceptable with a number
saying; “It was really, really good” (P7) and “it gave me confidence” (P9). Some of the

more disabled patients were embarrassed by their disability “/ think it’s
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embarrassment...how your arm is and all that” (P16). The five cardiac patients
interviewed also considered it acceptable for stroke patients to participate in the
programme saying: “I don’t see a real difference” (CP1) and “I didn’t mind at all, |
thought it was good” (CP4). In the five CR staff focus groups, all the CR staff felt “they
(stroke patients) get a lot out of it” (CRFG5) and they have a “positive effect on other
people in the room” (CRFG4), although they reflected the comments of the more
disabled patients, “self-conscious...and feel should | be here” (CRFG5). The CR teams
also felt that the staff needed extra support from specialist stroke physiotherapists and
more training if more disabled stroke patients were to be included in the programme, ‘/
would agree, having done 20 years in cardiology | wouldn’t want to mislead them, we

don’t have the background’ (CRFG5).

6.3.2 Additional data from interviews

All the stroke patients felt that CR was a positive experience: “the team has been
absolutely excellent” (P3), “It was really really good” (P7), and “I looked forward to
doing it” (P25).

The main themes identified were: benefits of CR, knowledge, behaviour change,
barriers to CR, adaptations to CR and fatigue. For the people post cardiac event, the
themes identified were: benefits of CR, knowledge of exercise, barriers to CR and
behaviour change. For the stroke patients who did not want to participate in CR the
themes identified were: reasons for non-participation, activity levels pre-stroke, stroke

knowledge, exercise knowledge, healthy lifestyle knowledge and provision.

6.3.2.1 Benefits of CR
Table 6.7 Quotes related to Benefits of CR

Subcategories Quotes

Physical “strength improved” (P5), “getting fitter”(P12), “I feel
energetic” (P1), “getting moving” (P16), and “I walk better”
(P24).
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Psychological “increased confidence” (P10) or reduced fear (P2, P8, P9,
P24, P26, P27), increased motivation (P5, P8, P9, P14,P24,
P26, P31), “it’s very hard to have the willpower to do
something on your own” (P31), and “it helped me cope with

my stroke” (P25).

Social “shared experiences” (P12, P26, P28, P31), and “I’m going to
get back to my social life” (P24).

Return to work “without CR | would have been sitting, it would have taken
me a while before going back to work, but because of the CR |

went back to work quite early” (P12).

Education “how to exercise safely” (P7, P9, P16, P17, P24, P29), and to
improve their diet, “I have cut an awful lot of silly things
out...it’s really taught me how I’'ve been doing some things |

shouldn’t have been doing” (P3).

All patients identified a number of benefits of attending CR and these could be divided
into: physical; psychological; social; early return to work; and education about exercise
and healthy lifestyles (see table 6.7 for example quotes). Of the thirteen people still at
working age, two felt that the CR assisted them to get back to work. Some of the carers
also felt that they had learnt from the exercise and education sessions: “We both learnt
something...well the whole thing we were learning all the while’ (P24), and ‘I learnt a lot

from it...he wouldn’t have been able to take it all on board” (P10).

6.3.2.2 Knowledge

One of the aims of CR is to increase knowledge of healthy guidelines and stroke. When
guestioned on their knowledge of the recommended levels of cardiovascular exercise
over half of patients were able to remember the guidelines. However, despite attending
a three-hour education programme and regular after-class short advice sessions, six
patients could not remember the exercise guidelines, three did not think about it, and

four could not remember the intensity needed for successful CRf. Some of this lack of
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knowledge could be explained due to memory, cognitive and speech difficulties.
Knowledge of healthy dietary advice appeared to increase, however, a number of
patients still had doubts about the effectiveness of a healthy lifestyle to reduce the
incidence of stroke: “I know we can’t prevent it” (P22), “Can have another one at any

time” (P30), and “it’s in your genes and the traffic” (P31).

Patients’ knowledge of what caused their stroke was very limited, over half of the
patients had no idea what could have caused their stroke, “totally unexpected” (P28),
and “don’t know, a bolt out of the blue” (P29), though two of the six smokers attributed
the cause of their stroke to smoking. Of those that gave a specific cause to their stroke
over half felt the cause was related to stress. In terms of understanding what a stroke is
and the risk factors that can lead to a stroke, most people had an increased awareness
of the types of stroke but some “still don’t know what a stroke is” (P21). One young
stroke patient who was very informed about his stroke said, “/ am amazed how little

people knew about their stroke” (P27).

6.3.2.3 Behaviour change

Twenty-two of the thirty patients interviewed stated that they had made changes in
their lifestyles. Nine of these made reported changes to their exercise regimes post
stroke, “I’'m doing a lot more than | would of...before | didn’t used to enjoy exercise but
now...” (P14). Although two of the nine appeared to be active before their stroke, they
did not achieve the recommended levels of moderate to vigorous exercise. Fifteen
patients commented on changes they had made to their diet including: “the sugary
stuff was bad for me...so | don’t touch it now” (P3), “I still eat and do what | want but |
cut right down” (P16), and “now I don’t put any salt on at all” (P17). Of the six smokers,
all stated that they had either stopped smoking or reduced their smoking: “well being in
hospital and the first week | was in and | have never started” (P13), “I’ve now packed
cigarettes and cigars in” (P21), and “it’s been difficult sometime, | have one of those
things (vaporisers)...I have panic attacks when it doesn’t work” (P29). Of the eight
people who did not make any changes, most felt that they had a healthy lifestyle before
the stroke: “I’'ve always been conscious about what | eat...I've never drunk a lot. | used
to smoke a bit” (P27), or felt that the stroke was out of their control, “They did say it

could happen to anyone at any time” (P24).
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6.3.2.4 Barriers to CR

The main barriers to CR were physical disabilities, psychological and environmental
barriers (see Table 6.8). No one mentioned that spasticity or tightness of their limbs
was a barrier. In fact, those that had increased tone felt that classes helped reduce their
tightness: “(the classes) actually loosened up, the tightness loosened right up” (P5), and

“(the class) made it better | think because | felt it loosened up” (P24).

Table 6.8 Quotes related to Barriers to CR

Subcategory Quote

Physical “I couldn’t do the gym or anything because I’ve got two new knees”
(P18), or after the stroke: “my biggest difficulty is probably my
balance” (P8), “well really it’s just the leg and arm...the movement
and pain” (P24), and “The difficulty for me was of course this

painful hip...and | got tired too quickly” (P28).

Psychological “I think it’s embarrassment...how your arm is and all that” (P16),
“You’ve got to feel so mentally ready. You’ve got to really push
yourself to do it” (P21), and also concern about having another

stroke (P17, P20, P28) or overdoing it (P23, P31, P32).

Environmental “I'd have to get a bus...then another bus...it would have been two
and a half hours travelling a day” (P27), and “/ was going to be
getting a bus which would have cost me | don’t know how much,

it’s very expensive” (P12).

Though some patients reported that their tightness increased during CR, there
appeared to be no long-term effect on the tightness: “No the tightness didn’t get any
worse with the class” (P29). Transport was the main environmental barrier with over
half of the patients saying that without the transport they would not have been able to

get to the classes in the early stages of their stroke.
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6.3.2.5 Adaptations to CR

Table 6.9 Quotes related to Adaptation to CR

Subcategory Quotes

Education programme “I have learnt, | didn’t know about the drugs...the drugs |
give at work | know what they do” (P17), and “it’s like
reminding you that this is what you’re supposed to be
doing” (P12). However, some patients felt “there were
bits that were more relevant to cardiac patients” (P8),
with some preferring “more about my stroke” (P5), and

inclusion of stress education (P8, P9, P14, P16).

Specialist staff “helping me (with step ups)” (P13), “helped having
(stroke physio) there to talk to if you have a question”
(P5), “knew our backgrounds” (P8), “It was more
individual” (P9), “know more about a stroke than a
heart person would.” (P22), “for fine tuning” (P21), and
“we are special aren’t we, every stroke is different |

think” (P29).

With cardiac patients “I couldn’t move, couldn’t do this, couldn’t do that and
that felt a bit disheartening really” (P5), and “Yes it did
(bother me) a little bit, yes, they could talk and I can’t”
(P13).

Patients were asked about the content of the classes and education programme, the
staff and other patients attending the sessions, and the timing, frequency and duration
of the programme. The patients felt that the content of the classes was appropriate, the
warm-up, main exercises and cool down were manageable on-the-whole, though some
of the patients found the treadmill speed difficult (P9, P28), the bike seat difficult to get

on to (P5), and the weights difficult to use (P16) (not all patients used the hand weights
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due to shoulder pain or hand weakness). Most of the patients found the education
sessions informative. In relation to the staff and other patients in the CR programme,
all stroke patients agreed that attending the programme with cardiac patients was not a
problem, although a few more disabled patients felt “self-conscious occasionally when |
couldn’t do anything with this arm” (P27). Half of the patients felt that they needed a

stroke specialist physiotherapist in the class.

Half of the patients also felt that twice a week classes for six weeks was enough, though
four patients only came once a week and felt that was better due to fatigue issues: “he
spent the next day in bed not doing much...It would have been too much for him” (P30).
Six patients would have come more often and for longer “/ think another couple of
weeks would have helped me personally” (P21). Although the patients were not able to
choose between a class and individual treatment they were asked which they would
have preferred. The majority of patients felt that they would prefer a group setting as it
is more motivating and social, “at home | don’t do it” (P28), and “the social point of view

the classes is definitely better” (P23).

6.3.2.6 Fatigue

Fatigue was described by patients as “I have felt tired, very tired and very achy” (P31),
and “This was a wall where I’'ve got to sleep, | can’t move, | physically can’t move, I've
got to rest” (P21). Whilst all patients had stroke-related fatigue, over half felt that
exercise reduced their fatigue: “it would build you up and | won’t be as tired next time”
(P14), and “I could sleep more once I’d been exercising” (P22). Only two patients felt
that exercise made their fatigue worse: “it makes me more tired when | do exercise”
(P10), and “It made it worse just because | had to have a sleep every day” (P5). Other
factors that made the fatigue worse included: time of day (P1, P25), heat (P16), cold
(P1), and not sleeping (P12, P24, P26). Aspects that reduced their fatigue included:
Pacing (P2, P7), and “pushing through it” (P27).

6.5.3.8 Results of the non-participant interviews
Three themes were identified: Reasons for not participating, Knowledge and Healthy

lifestyles.
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Table 6.10 Quotes illustrating all themes for non-participants

Theme Quote

Reasons for not participating | The non-participants did not want to take partin CR
mainly due to the time commitment: “the time
factor...it’s the commitment” (SNP2), “it’s a big
commitment...l felt because | was exercising...”
(SNP3), although some patients also declined due to
other reasons: “wasn’t feeling good about myself”
(SNP1), “wife’s not very well” (SNP2), and “I’'m
frightened. | can’t breathe when | leave the house”

(SNP4).

Knowledge of cause of stroke | “something to do with heating and overheating”
(SNP1), “doing too much physically” (SNP2), and
medication “(the doctor) he said that they’d found in
research that indapamide hadn’t been beneficial in

preventing strokes” (SNP3).

Healthy Lifestyles “I hope it doesn’t happen again but it’s not in my
hands is it, maybe our mate upstairs has got

something to do with it, who knows...” (SNP2).

In relation to non-participation, most were limited by time and a few patients
acknowledged that they felt because they were exercising anyway they did not need to
take part. However, when the level of exercise they were doing was explored it was

found that over half were not doing enough to challenge their cardiovascular system.

Patients knowledge of exercise guidelines was limited and sometimes wrong; patient 2
saying that a possible cause of his stroke was “doing too much physically” (SNP2),
though his level of exercise was quite limited. The majority were not given any advice

about how to exercise: “(the nurse) said well do as much as you think” (SNP2), and “(the
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doctor) her words of wisdom were as good as any when | was in there and she said that

you need to rest more than you have ever rested before” (SNP1).

In relation to advice about healthy lifestyles, most of the patients felt that they had not
received much advice: “they just said carry on with what you’re doing” (SNP2), and “no
nothing more than watching the programme and the three women there, they are doing
a programme all to do with diets” (SNP1). They appeared to have a general idea about
the lifestyle risk factors when questioned but linking the risks to their specific situation
was limited. Stress seemed to be a major risk factor in a number of patients’ lives; one
patient having a number of traumatic events leading up to her stroke, and admitting
that she was very anxious, depressed and fearful of another stroke: “And | have got
very, very anxious, | get very anxious about things, sometimes worse than others, and
there again sometimes...oh the anxiety... And then there was this dreadful fear,
especially when | came out of hospital, | thought | daren’t go to sleep. | thought what if
| wake up and it happens again or | wake up and it’s worse, because | realise it could

have been far worse.” (SNP3)

However, there was no psychological support or advice to manage this stress and

depression.

Interestingly, one non-participant who attended the TIA clinic had a completely
different experience. His consultant spent time discussing his lifestyle risk factors: “well
basically looking at diet, looking at fitness. Looking at lifestyle basically” (SNP5).
Subsequently he and his wife made significant changes: “/ would say we were biased
towards red meat”, but now “we eat more fish and stuff like that”, “Cheese was a big
one, wasn’t it...I love cheese...so we’re into the low fat cheese now”, and “I’'ve joined a
gym”. Previously, he had not undertaken any activity, and finally he said that over the

prior six weeks “I’ve lost, since the incident I’ve lost a stone” (SNP5).

6.3.2.7 Results of the cardiac interviews

The themes that emerged from the cardiac interviews were: Benefits of CR, Knowledge,
Barriers and Behaviour change. Cardiac patients all agreed that CR was beneficial for
social, psychological and physical reasons as identified by the stroke patients: “it was

lovely to meet all them people, we had a laugh” (C3), “It made me feel better, yes” (C2),
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and “It does help to keep you mobile” (C1). They appeared to have increased knowledge
of exercise guidelines as was seen with the stroke patients: “now I realise you have
actually got to push it” (C1), and “I need to do that 30 minutes every day” (C3).
However, in keeping with stroke patients, there were some cardiac patients who said: “/

am not going to say I learnt anything” (C2), implying that they knew a lot already.

Like stroke patients, cardiac patients also appeared to have an unclear idea of what had
caused their cardiac event, and how to link lifestyle risk factors to their event: “They
never said, no probably diet or something | have eaten. But they have not said you
shouldn’t eat some things” (C1), and “when you get het up that causes your blood

pressure to go high don’t it, but no not really” (aware of cause of high BP) (C2).

In contrast to stroke patients, most cardiac patients did not identify personal, social or
environmental barriers to attending CR. However, one patient did identify fear of
another event as a barrier: “it’s all ‘what if’, all the while in your head and it overtakes
you, you just can’t you know, it’s not very nice” (C3), which was also identified as a

barrier by some stroke patients.

Most cardiac patients had also made some changes in their behaviour mainly related to
diet and exercise: “Not eating salami...changed to low salt...haven’t had a crisp since”
(C1), and “I am cutting down, | don’t have salt, | am trying to cut all the junk food out”

(C3).

6.3.3 Additional data from focus groups

The main themes identified in these focus groups were: 1. CR for people post stroke:
subcategories: positive impact, progress, negative effect, referral considerations,
barriers; 2. Confidence; 3. Knowledge; 4. Adaptations for CR; and 5. Healthy lifestyles

and behaviour change.

6.3.3.1 Effect of CR on people post stroke
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Table 6.11 Quotes related to CR for people post-stroke

Subcategory

Quote

Positive impact

“they (stroke participants) get a lot out of it” (CRFG5), “great
improvement in confidence” (CRFG5), “they fitted in really well”

(CRFG5).

“positive effect on other people in the room” (CRFG2), “stroke
patients put a lot more effort into the classes than a lot of

cardiac patients do” (CRFG5).

Progress

“there has been a big physical change in a lot of the patients...so
that has been really surprising” (CRFG5), and “they have
improved physically and confidence wise more than | expected”

(CRFG5)

Negative effect

“self-conscious...and feel should | be here” (CRFG5), particularly
the younger participants who “wouldn’t normally mix with

these older people” (CRFG5).

Referral

considerations

“I think maybe presenting it as a positive thing did help” (SFG4),
“It does leave a hole when we pull out and yes it was great to be

able to offer them something else” (SFG3).

Barriers

“their anxiety and their self-consciousness” (CRFG5), “transport
issues, motivational issues” (CRFG2), “funding as well as
transport” (SFG3) and “some people don’t want to be seen out

in the community if they look different” (SFG3).

From the two CR team focus groups, all the CR staff felt that CR had a positive influence

on the stroke patients, and stroke patients had a positive impact on the cardiac

patients. The CR teams were surprised at the progress of the stroke patients. However,

the CR staff did identify that sometimes the stroke patients felt self-conscious,

particularly the more disabled and younger patients.
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In the three Stroke team focus groups, it was clear that most of the stroke therapists
and nurses had not seen the stroke patients after they had participated in CR so it was
difficult to comment on the effect of CR. Prior to CR, stroke therapists were concerned
about the negative effect that CR could have on high tone leading to more asymmetry
and poor functional ability. However, the therapists who saw the patients after CR
found that their concerns were lessened, “it was the tonal issues...very high tone...is it
going to affect her...And then it (CR) certainly didn’t make her tone worse...if it’s done
right and if we are monitoring it closely...I think it really helped her emotionally as well “

(SFG1).

The stroke teams were instrumental in identifying and referring stroke patients for CR.
They felt that the patients were particularly keen to get involved if the therapists were
positive about CR and that it provided more therapy after the Early Supported

Discharge teams finished.

Both teams were aware of the psychological and environmental barriers to people with
stroke attending CR and doing exercise. However, the stroke teams were aware of more
physical and cognitive barriers, “pre-existing cardiac problems, uncontrolled diabetes,
blood pressure” (SFG1), “their communication...and also their cognitive skills” (SFG4),

and “communication difficulties it’s the social aspect is a big barrier” (SFG4).

6.3.3.2 Confidence

Confidence was a major theme for CR and stroke staff. Stroke teams lacked confidence
in the CR teams; some commented that “/ would feel uncomfortable if (the tone) wasn’t
closely monitored” (SFG4), “I think it’s important to have a stroke specialist in there
because we see people every day that have had strokes but they’re not the same as
each other” (SFG3), and “I was reassured by the fact there was a stroke physio there”
(SFG1). The CR staff initially lacked confidence with stroke patients saying: “It’s just a
massive learning curve” (CRFG4), and “We didn’t know what we didn’t know” (CRFGA4).
However, by the end of the research study, some of the CR staff felt “/ am more
confident now I think than at the start” (CRFG5). Confidence appeared to be connected

to experience and knowledge.
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6.3.3.3 Knowledge

Table 6.12 Quotes related to Knowledge

(Stroke teams)

Subcategory Quote

Of stroke “I would like to do it again but with a bit more background to help

(CR teams) the stroke patients more than | could really” (CRFG5), “now we know
that there are some issues out there which we didn’t know” (CRFG2),
“I didn’t have a clue did | and | felt very vulnerable there (related to
splint)” (CRFG2), “maybe not knowing as much as | thought | should
know about stroke patients really” (CRFG5), and “because of our
lack of knowledge we wouldn’t have even picked that up (quality of
movement)” (CRFG2).

Of healthy “I just give general advice and point them in the direction of the

lifestyles Stroke Association leaflet on healthy eating and exercise” (SFG3),

and “am I qualified to do that (provide advice). Am | overstepping...”
(SFG4), “I don’t think we have enough experience or confidence in
giving that advice (healthy lifestyle)” (SFG1), “I don’t think it’s

something that we’re taught very well” (SFG1).

Of CR

(Stroke teams)

“I don’t exactly know what they do when they go there. | know they
do exercise” (SFG4), and “I’'m not sure | fully knew what was

involved in CR...I didn’t know what happens” (SFG4).

The CR teams identified that they had limited knowledge of people with stroke and

some of the stroke teams also felt they had a lack of knowledge of healthy lifestyle and

CR. It also appeared that some stroke team members had a lack of knowledge of the

importance of CV exercise saying, “That’s why | like the active lifestyle exercise referrals

...Sitting doing some tai chi or a chair-based exercise” (SFG3). When asked how they

recommend people post-stroke build up their fitness, one response was “class-based
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exercise...there’s lots of seated exercise groups” (SFG1), indicating a lack of knowledge

of the intensity needed to increase CRf. Stroke teams that treated stroke patients in the

acute phase of recovery felt that exercise and getting fit was not a priority at this stage,

“priorities up to that point was not about getting fit, it’s been about getting out of bed”

(SFG1), and they felt that discussing exercise at this stage was “almost a bit insensitive”

(SFG1).

6.3.3.4 CR adaptations

Table 6.13 Quotes related to adaptations of CR

Subcategory Quote
Training of “I would agree, having done 20 years in cardiology | wouldn’t want
staff to mislead them, we don’t have the background” (CRFG5), “I think |

would need a lot more training before | felt capable of doing a talk
on different strokes. Because they would ask questions and |
probably wouldn’t know the answers to be fair” (CRFG5), “I think

you definitely need a stroke nurse or stroke physio” (CRFG2).

“it is beneficial to have a stroke physio | think from a monitoring
point of view...I would still feel uncomfortable if it wasn’t closely
monitored” (SFG1) and “There’s a whole lot more to look at with a

stroke patient than with a cardiovascular patient” (SFG1).

Specialist staff

“it would have been a very difficult class to manage as CR nurses
and physios without the support of the stroke physios” (CRFG2),
“they can have feedback to get the best movement pattern” (SFG1),
“another thing about having a stroke physio around, they can keep

an eye on are they sticking to what they should be doing” (SFG1),

Both teams were very clear that in order for people post stroke to attend CR the main

adaptation was having a specialist stroke physiotherapist in the class and providing

specialist education for the stroke population.
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6.3.3.5 Healthy lifestyles and behaviour change

CR teams were very clear that education about healthy lifestyle and behaviour change
was a definite part of their role, “we all have a role” (CRFG2), “we’re the foundations”
(CRFG2), and “we’re sowing the seeds” (CRFG2). They felt that the stroke patients were
positive towards healthy lifestyle messages, “I think they’re interested in healthy eating”
(CRFG2), and “have a good attitude to changing lifestyles to get better” (CRFG2). Stroke
teams in the later stage of rehabilitation also appeared to acknowledge their role in
healthy lifestyle advice: “I certainly do use the leaflets and there is information about
healthy diet” (SFG3), and “/ do all the diet things and weigh the patients, advice on not
smoking or if they’re drinking...” (SFG3). However, they felt that “because you are in
their home you can’t really, it’s difficult to turn around and preach to them.” (SFG3), and
“you’ve got to be careful because that’s not our main role, although it’s important we
need to make sure that we are not breaking down that rapport that we’ve built with a

patient” (SFG3).

Acute stroke teams stated that “we don’t probably sit down and talk to anybody about
lifestyle” (SFG1), and they felt they do not have the time or opportunity “it’s just
unfortunately the environments that we work in within an acute trust, we don’t
necessarily always get those opportunities (to influence exercise behaviour)...the main
focus was going home” (SFG1). They also appeared more negative towards patients
taking up behaviour change: “I don’t think it’s high on their agenda” (SFG1), and “/ don’t
think | see many that make that change” (SFG1). In the stroke teams, only certain
professions seemed to provide healthy lifestyle messages, which was reflected in a
comment by one of the speech and language therapists, “I think it hasn’t been that high
on my list of things that I’'m thinking about and it should be being part of a stroke

team...maybe | should be bringing that in as part of my role” (SFG4).
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6.3.4 Ability to recruit

Figure 6.1 Consort diagram for recruitment

Assessed for eligibility (n = 78)

Excluded (n = 46)

Not meeting criteria (n = 22)
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v
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Respiratory (n = 3)

\4

Cardiac(n=2)

Back pain (n=1)

Follow-ups (n = 26)

Seventy-eight patients were screened, 32 (57%) consenting over a ten-month period,
providing an actual recruitment rate of three per month, compared to an anticipated
rate of four (Figure 6.1). Importantly, recruitment was expanded to neurology
outpatient services and community hospitals to help meet targets. Reasons for non-
participation were explored in interviews with non-consenting patients and outlined in
Section 6.5.3. Reasons given to recruiting therapists included: partner not willing, not
interested, holidays, and work commitments. It was particularly difficult to recruit TIA
patients due to time and work commitments, and moderate-to-severe stroke patients,
as they failed to fulfil the eligibility criteria of walking 10 metres within six months of

stroke onset.

6.3.5 Adherence

Adherence to the CR programme, a mean of 9.6 classes were attended; 80% of target.
Those patients not achieving all 12 classes over 6 weeks, cited fatigue and class timing

as the most common reasons. Six patients (19%) stopped attending for medical
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reasons: vertigo (1 patient), pneumonia (3), cardiovascular (1 tachycardia, 1

hypertension).

6.3.6 Outcome measures

All of the patients (except dropouts) were able to undertake the ISWT pre and post
rehabilitation, showing an increase from baseline to six weeks of 200 (SD 191) to 234
metres (SD 193), a mean change of 34 metres (SD 31.9, 95% Cl 46.96 to 21.19) (Figure
6.2). Other changes in the tested outcome measures are displayed in Table 6.14 and

Table 6.15.

Figure 6.2 Bar chart illustrating the change in ISWT after CR
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Table 6.14 Changes in cardiovascular, anthropometric and accelerometer parameters
from baseline to six week follow-up

Pre CR Post CR Mean change (95%Cl)
Max systolic BP post 148.0 (21.4) 155.9 (22.9) 7.9 (-0.8 to -14.9)
exercise (mmHg)
Resting BP (mmHg) 129.1 (17.6) 133.0 (13.7) 3.8 (10.8 to -3.2)
Max HR post exercise 101.9 (17.2) 101.0 (16.8) -0.88 (6.2 to -7.9)
(bpm)
Resting HR (bpm) 72.8 (12.8) 68.4 (10.2) -4.4 (0.2 to -9.3)
Weight (kg) 80.5 (19.5) 80.7 (18.7) 0.23 (1.3to-1.7)
BMI 28.2 (5.4) 28.3 (4.9) 0.06 (-0.6 to 0.5)

Step count (per day)

3255 (2864)

3908 (3399)

653 (-1026.1 to -325.9)

LPA (min/day) 204.5 (75.9) 218.8 (81.3) 14.3 (-5.3 to 33.9)
MVPA (min/day) 11.1 (19.5) 16.3 (24.5) 5.2 (0.4 to 10.0)
Sedentary (min/day) 503.9 (95.7) 483.3 (87.5) -20.6 (-60.3 to 19.1)

Data are presented as mean (SD). BP: blood pressure; HR: heart rate; BMI: body mass
index; MVPA: moderate-to-vigorous physical activity; LPA, light physical activity.

Of the 32 patients who took part, 26 completed the study and 24 provided valid

physical activity data at both time points (92% of completers). The invalid data were

due to providing less than 8 waking hours of wear time on more than 1 day.
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Table 6.15 Changes in proposed outcome measures from baseline to six week follow-up

Pre CR

Post CR

Mean change

(95% Cl)

BI

91.7 (88.7-100)

92.5 (88.7-100)

1.1(-3.1t0 0.7)

SF36 - Physical function

51.4 (32.5-61.3)

51.5 (33.7-70)

0.1 (-16.3 to 15.9)

SF36 - Physical health

0 (0-0)

0 (0-50)

18.9 (33.9 t0 3.9)

SF36 - Emotional health

66.7 (33.3-100)

83.3(33.3-100)

8.9 (21.3 to -3.4)

SF36 - Energy

55 (38.7-66.2)

57.5 (43.7-81.2)

4.0 (-19.5 to 11.4)

SF36 — Emotional wellbeing | 78 (56-89) 78 (66-93) 0.0(-14.4to 14.4)
SF36 - Social Functioning 62.5 (50-75) 75 (62.5-100) 13.5(23.3t0 3.5)
SF36 - Pain 77.5 (45-100) 78.7(57.4-90) 1.2 (-11.1 to 8.6)

SF36 - General Health

60 (43.7-81.3)

62.5 (50-81.3)

2.5 (-11.9 to 13.8)

MAS 0(0-3.2) 0(0-3.2) 0.4 (-0.2 to 1.1)
MFIS 11 (-2-29.7) 4 (-8-17.7) -7.1(-1.35to -12.8)
HADS — overall score 11.5 (5.7-16) 8.9 (4.7-13.5) -2.6 (-0.30to -4.8)
HADS — anxiety 4.9 (3.5) 3.9(3.6) -1.0(-2.4 to0 0.4)
HADS - depression 6.6 (4.3) 4.9 (3.5) -1.7 (-3.0t0 -0.4)
SAKQ - stroke knowledge 6 (1-10) 10 (6-11) 4.0(4.1to0 1.4)
SAKQ — weight knowledge 1(1-1) 1(1-1) 0.0(-0.3t0 0.2)
SAKQ — diet knowledge 2.0 (1-4) 3.0 (2-4) 1.0(1.2t0 0.0)
SAKQ - Activity knowledge | 1.0 (1-2) 3.0 (2-3) 0.9 (1.5to0 0.4)
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Higher scores indicate better results for Barthel Index (BI), Short Form 36 (SF36) and
Stroke Attitude and Knowledge Questionnaire (SAKQ). Lower scores indicate better
results for Modified Ashworth Scale (MAS), Multidimensional Fatigue Inventory Score
(MFIS) and Hospital Anxiety and Depression scale (HADS). Data are presented as median
(IQR).

Overall the proposed OMs were feasible to complete by all patients. A number of the
measures indicated a positive change after 6 weeks of CR (ISWT, fatigue, anxiety,
depression, MVPA, step count, and stroke and physical activity knowledge) although
this needs to be interpreted with caution as this was a feasibility study. Tone, falls rate

and fatigue did not appear to be adversely affected by CR.

6.3.7 Adverse events

The falls diaries indicated that no one had a fall during the six-week programme. Only
one serious adverse event was reported; a patient collapsing during the warm-up of
one class. This patient was admitted to hospital and monitored. No cardiac or stroke

symptoms were observed and he was discharged home the next day.

6.4 Discussion

This study aimed to determine the feasibility of an adapted six-week CR programme for
people with mild-to-moderate severity stroke in the sub-acute phase of recovery. It was
possible to recruit patients who scored up to six on the NIHSS but patients with
moderate neurological severity (up to 15 on NIHSS) were not recruited, as they were
not able to walk ten metres within the six-month recruitment window. This meant that
a significant number of people who have a moderate severity stroke were not eligible
for the CR programme and so these people are missing the opportunity to potentially
improve their CRf and reduce their risk of further stroke unless a suitable programme is

provided for them.

It was possible to recruit three patients per month and the recruitment rate was high
with people post-stroke, on-the-whole, being positive about the opportunity to attend

CR. However, people post-TIA were difficult to recruit identifying that they had
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difficulties attending due to time and work commitments. This reflects results found by
Kirk et al (2014). It could be argued that a greater emphasis needs to be given to
supporting this group of people to attend to prevent subsequent further events as it
has been shown that “4% to 20% of patients with transient ischemic attacks (TIAs)

progress to stroke within 90 days” (lvey et al., 2008).

The subacute stage of recovery was defined as between one and six months post-
stroke. Most patients were recruited after they had taken part in the early supported
discharge service so therefore the average time post-stroke was nearly three months
post-stroke. It was felt by the stroke staff and patients that they could not cope with CR
during active treatment and the CR provided an opportunity to extend the patients
treatment. This meant that the effect of earlier CR was not identified. However, as they
had received therapy input up until this time their functional abilities had been
maximised. The CR was designed to increase CRf but future studies could also aim to
measure functional ability using other scales not the Bl as this scale was not sensitive

enough to measure change in functional ability.

The programme was found to be acceptable to people post-stroke and post-cardiac
event, as well as to stroke and CR teams. However, patients with a more severe stroke
(classed as over two on the NIHSS) were identified by staff and by the patients
themselves, as being embarrassed and self-conscious of their disabilities and in need of
more support from specialist stroke physiotherapists. Additionally, CR staff felt they
needed more support and training if CR programmes were to include a more disabled
stroke population. The NIHSS normally classes stroke patients six and under as mild
stroke (Johnston, 2007), so the recommendation by the Cardiovascular Disease
Outcomes Strategy (Department of Health, 2013) that existing CR could be used for
Transient Ischaemic Attack (TIA) patients and mild disability stroke patients, may need
to be reviewed. The programme was found to have good adherence with 80% of classes
attended and only six drop-outs due to medical reasons. This compares favourably with
the adherence for cardiac patients of 77% (British Heart Foundation, 2016), and again
confirms the findings of Kirk et al (2014).

The ISWT was an acceptable outcome measure for most stroke patients in this study.

However, as reported in Chapter 5 of this thesis, the ISWT was found to be a valid
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measure for measuring CRf for stroke patients with no residual neurological
impairment, but an alternative cycle-based clinical test may be needed for stroke
patients with neurological deficit. The ISWT is often reported as a submaximal test for
CRf so for a definitive trial, it may be advantageous to use an ICT to measure VO, peak

to determine the effect of CR on CRf.

Allowing for the fact that this was a feasibility study and compared to other feasibility
studies of similar size, most measures showed a positive change indicating that a six
week programme may be as effective as a ten (Lennon et al., 2008) or twelve week (Kirk
et al., 2014) programme at improving CRf, quality of life and fatigue. Importantly, there
were no detrimental effects on tone or number of falls, in this population so a CR
programme does not appear to cause the negative changes on these outcomes that
might be anticipated by stroke teams. The more disabled patients showed positive
changes in most measures and interestingly showed a greater change in the ISWT, B
and Stroke knowledge compared to the less disabled patients. This is perhaps because
they had lower scores at the beginning of the study so had more potential to increase
their scores. The less disabled patients had more positive changes in the quality of life
measures perhaps indicating that the more disabled patients need more support to

address their quality of life. More research is needed to explore these topics.

Not surprisingly, the results showed that there was no effect on BMI, in keeping with
other studies using the CR approach with people post-stroke (Kirk et al., 2014) and post-
cardiac events (Joliffe et al., 2001). As CR is designed to reduce risk factors for further
cardiovascular events it seems that the content of CR programmes might need to be
reviewed in order to address the needs of people who are overweight or obese. As
people post-stroke, in particular, have reduced mobility this would be a key adaptation

of the CR programmes.

As was found with Kirk et al (2014) the effect of the programme on BP was limited, and
as identified in the associated cardiac research (Jolliffe et al., 2001, Taylor et al., 2004,
Clark et al., 2005) may need significantly larger studies to determine an effect. The
sample size identified by the present study, for a definitive study based on the ISWT
was 146, however, if the definitive trial aimed to determine an effect of CR on mortality
rates or recurrence risk the sample size would rise significantly (Kirk et al., 2014).
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Activity levels improved over the six-week period of CR as measured by the increased
step count, MVPA and decreased sedentary behaviour. It is known that the activity
levels of people post-stroke are significantly lower than people without neurological
disease (Butler, 2014), and sedentary behaviour is increased to 80% of their day (Tieges
et al., 2015). However, there is limited research in this population to determine the
effect of interventions on this behaviour. The present study, therefore identifies
promising novel insights into the possible effect of adapted CR on activity levels and

sedentary behaviour post-stroke.

CR teams were very positive towards stroke patients taking part in adapted CR. They
identified a number of benefits for both stroke and cardiac patients. This contrasts to
concerns that the CR teams had before stroke patients took part in CR, as was seen in
Chapter 4. On the whole, stroke teams were unable to comment about the impact of CR
on stroke patients, as they did not see them after their involvement. This identifies a
need to feedback to the stroke teams about the positive impact of adapted CR for
people with stroke, as stroke teams will be the main referrers into the programme. As
has been found in previous CR and pulmonary rehabilitation (PR) studies, the positive
attitude of referrers to CR programme has had a beneficial impact on the attendance

levels to CR and PR programmes (Bulley et al., 2007 and Dalal et al., 2015).

It was identified that one negative effect of the CR programme was the psychological
impact on more severely disabled stroke patients who were self-conscious and
embarrassed about their disabilities. This needs to be taken into account when deciding
on the level of stroke severity that can be included into existing CR programmes. Whilst
NIHSS scores of 0 to 5 are considered mild severity strokes, this could still include
individuals with neurological impairment, so it might be more acceptable to people post
stroke to only include people with an NIHSS score of 2 or less in existing CR classes to
reduce the potential psychological impact of class participation. Another negative of
exercise and CR was considered by the stroke teams to be the impact on high tone. It is
identified that 17% to 43% of people post stroke develop post-stroke spasticity (Urban
et al., 2010), and traditionally it was thought that increased activity and effort can

increase the tightness experienced by people post-stroke. However, the teams did not
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find a long-term increase in tone due to the CR programmes, and so stroke teams were

less concerned about referring patients into the programmes.

Both teams identified the main barriers to CR and exercise were environmental
barriers, such as lack of funds and transport. This needs to be considered when
providing CR, as all stroke patients are unable to drive within a month of stroke. Further
research is necessary to identify the cost benefits of providing transport for the stroke
population to attend ongoing CR. As was found with the focus groups in Chapter 4, CR
teams did not identify as many physical and cognitive barriers for people with stroke
attending CR, compared to stroke teams. However, having taken part in the adapted
programmes, some of the CR teams had an increased awareness of the specific needs
of stroke patients, such as fatigue and tonal needs. Interestingly, the focus groups
conducted prior to the CR intervention (see Chapter 4) identified motivation and
confidence as barriers to stroke patients taking part in CR, though these were not

subsequently identified.

CR teams identified a lack of knowledge of stroke and felt they would need more
education and support if stroke patients were to be included in the CR programmes
even after taking part in the CR for stroke patients. Stroke teams recognised a lack of
knowledge of CR, which potentially impacted on their ability to understand the
importance of specific CV training for the stroke population. The research therefore
highlighted that both teams need more education before CR can be provided for the
stroke population. Stroke teams also felt that they could improve their knowledge of
healthy lifestyles, so that the whole team can provide the healthy messages as is seen

with staff involved with CR services.

Providing healthy lifestyle messages was not seen as a priority for the acute stroke
teams and this contrasted with the attitudes of the CR teams. The acute stroke teams
felt that in the early stages of stroke recovery this was too soon to provide healthy
messages. However, CR services provide these messages in the early stages of cardiac
recovery. Indeed, the British Association for Cardiovascular Prevention and
Rehabilitation states that two of the seven core components of CR are lifestyle risk
management and health behaviour change (BACPR, 2012). Behaviour change models,
such as the Transtheoretical model (Prochaska et al., 2005), have identified that there
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are five stages of behaviour change: pre-contemplation, contemplation, pre-
preparation, action and maintenance. People immediately post-stroke may be more
likely to contemplate behaviour change, so the sooner the messages are provided to
them and their families the more likely behaviour change will occur. However, Mauk et
al (2006) suggests a different model post-stroke that patients may be more likely to
take on advice in the later stages of recovery. This would indicate the importance of
stroke teams, particularly early supported discharge teams, receiving more education

on how to provide healthy lifestyle messages and how to facilitate behaviour change.

In relation to adaptations, similar to the focus groups that were conducted prior to the
CR intervention (and reported on in Chapter 4), the teams identified the need for a
specialist physiotherapist in the classes. Both teams expressed the need for a specialist
stroke physiotherapist to attend the CR programmes to advise on appropriate
adaptations to exercise, and to provide specialist advice and education for stroke
patients and CR staff. This was particularly for stroke patients who had more physical
and cognitive difficulties, and highlights again the importance of identifying the

appropriate level of disability (stroke severity) to include in existing CR programmes.

Overall, individuals with a mild severity stroke in the sub-acute phase of recovery
enjoyed adapted CR. It was found that there were physical, psychological and social
benefits to attending the classes, and this reflected the findings of Hillsdon et al. (2013).
The present study additionally reported that one major benefit of adapted CR for stroke
patients was the increased knowledge of exercise and dietary guidelines, and stroke; in
keeping with Hillsdon et al. (2013) and the author’s findings in Chapter 3. Hillsdon et al.
(2013) reported that their patients did not recall information that they had been given
about stroke and risk factors for stroke during regular stroke treatment. The results in
this section of the thesis also showed a lack of knowledge post CR classes too, which
may reflect problems linked to memory, communication and cognitive deficits post-

stroke, in keeping with the findings of Hillsdon et al. (2013).

The results from the interviews also found that people post-stroke were not able to
identify a cause of their stroke and to link risk factors to stroke. This mirrors
observations made in Chapter 3 with a group of people post-stroke who were not part
of any intervention study, over half could not identify a cause for their stroke and could

168



not identify risk factors. In order to reduce stroke recurrence, Lawrence (2011)
identified that there should be a multimodal approach of medical, surgical and lifestyle
interventions. Deijle et al. (2017) conducted a systematic review and found that lifestyle
interventions are effective in lowering systolic blood pressure. However, it is unlikely
that people with stroke will participate in lifestyle interventions if they do not perceive

these as the cause of their stroke.

The main barriers to CR found in the interviews were past and present physical
disabilities, psychological barriers such as fear of another stroke and embarrassment,
and environmental barriers particularly transport issues. These replicate the
environmental barriers seen in the study of Marzolini et al. (2016), and the
environmental and personal barriers to exercise previously reported in this thesis
(Chapter 3). Marzolini et al (2016) did not identify embarrassment as a barrier, perhaps
because they had a less disabled population. Unlike the results found in Chapter 3
which identified additional barriers such as fatigue and falls in a group of stroke
patients who did not attend CR, the results in this section of the thesis identified that
fatigue and falls were not a concern after taking part in CR. Perhaps the stroke patients
who took part in CR reduced their fear of falling by taking part in CR. This would need to
be examined using the Falls Efficacy Scale (Yardley et al., 2005) in subsequent studies. In
relation to fatigue, the results in this section of the thesis identified that all patients
suffered from fatigue though this was not seen as a barrier to exercise, in contrast to
the findings reported in Chapter 3 and Nicholson et al. (2012). Only two patients found
CR to increase their fatigue, this reflects research in other populations that identified
exercise as a solution to fatigue (White et al., 2011). However, overall, more research is
needed to explore the effect of CR and exercise on fatigue levels in the stroke

population.

The majority of patients had made changes to their behaviour, especially to exercise
and diet, over the six weeks following the adapted CR programme, although whether
these changes are sustained requires further investigation. Heron et al. (2017)
conducted a systematic review of lifestyle intervention studies in the sub-acute stage of
stroke and following TIA. They found that the main behaviour change techniques used

in the four studies reviewed were goal setting and instructions about how to perform
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given behaviours. The present study employed these methods in CR to encourage
behaviour change. The COM-B model of behaviour change (Michie et al., 2014)
identifies six key factors that affect behaviour change: physical and psychological
capability, social and physical opportunity, and automatic and reflective motivation. As
mentioned above the barriers related to CR were physical, psychological (capabilities)
and environmental (opportunities), so these need to be considered when attempting to
assist people with post-stroke change behaviour. In relation to automatic and reflective
motivation, the present study found that CR increased motivation (automatic
motivation) and encouraged changes in behaviours (reflective motivation), so adapted
CR has the potential to increase behaviour change. However, as McManus et al. (2009)
found, the long-term effects of behaviour change interventions have yet to be

established.

People post stroke were happy to attend a CR programme with cardiac patients, and
considered the content and structure of the programme acceptable. They did, however,
feel that the education programme could be more stroke specific, similar to findings
from Hillsdon et al. (2013). The present study also found that people post-stroke felt
they needed a specialist stroke physiotherapist to attend their sessions particularly if
they were more disabled. It is imperative that stroke physiotherapists have the time
and opportunity to support the CR staff and patients in order to achieve long term
exercise interventions, as identified by Morris and Williams (2009) ‘physiotherapists
need to take a leading role...with other exercise professionals and services to address
the transition from rehabilitation to an active lifestyle following stroke’ (Morris and

Williams, 2009).

The stroke patients who did not want to take part in CR identified the main reason as
time commitments. Potentially some of them would have taken part if the programme
was just once a week and this could be considered for a future definitive trial. Lebris et
al (2006) found that exercise tolerance was the same with both a low and high
frequency CR programme with cardiac patients, so the frequency potentially could be
reduced without a significant effect on results. As was found in Chapter 3 of this thesis,
the non-participants had limited knowledge of stroke, exercise and healthy lifestyle

guidelines and how to link to their stroke.
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As was found with the stroke patients, cardiac patients identified: similar benefits of CR;
had an increased knowledge of exercise guidelines; had made changes in their
behaviour in relation to exercise and diet; and did not appear to make the link between
lifestyle risk factors and the cause of their cardiac event. However, the majority of
cardiac patients did not identify any barriers to attending CR, unlike cardiac patients in
the review by Daly et al (2002), perhaps because the selected patients were driving and

did not have any other significant co-morbidities.

6.5 Limitations

The main limitation of this study is the lack of a control group. As this was a feasibility
study the aim was not to compare groups, however, it may have provided more pilot
information for a definitive study if a control group had been recruited. As there was no
control group it was not possible to understand the change in the control group so
therefore it was not possible to calculate the sample size for a definitive study. The
change in the ISWT needs to be that of a meaningful difference either known to be
associated with an important health outcome or important to an individual. This study

did not provide this information.

In relation to recruitment, it was hard to recruit people from the TIA clinics as they were
through the system very quickly so the numbers assessed for eligibility could have been
a lot larger as a result. Also the stroke staff on the wards initially spoke to the potential
participants and could have introduced selection bias if they did not believe the patient
would be able to take part in the CR programme. This is reflected in the small numbers

that were identified for screening seen in the consort diagram

Although the OMs used in this study were shown to be acceptable for this study there
are limitations to these measures. As has been discussed in Chapter 5 of this thesis, the
ISWT is a sub-maximal measure of CRf and so a definitive study may need to use an ICT
to determine CRf or employ portable VO, measurements to determine the effect of CR
on CRf. Also basing the sample size on this measure might be seen as a limitation, as

cardiovascular risk might be a better final outcome.

One limitation of the focus groups was that not all members of the stroke and CR teams

were represented. The research team endeavoured to recruit a wide range of staff but
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it is evident that there were few stroke nurses and CR physiotherapists represented and
they may have expressed different perspectives on CR post-stroke. It could also be
suggested that focus groups do not allow participants to expand on their own
viewpoints due to the range of individuals involved. However, it was felt that the
advantages of the focus group paradigm, particularly the ability to stimulate

conversation, outweighed this limitation.

In relation to the interviews, it is recognised that the main author knew the stroke
patients and they knew that she was a stroke physiotherapist as she had attended all of
the initial assessments and a number of the CR classes. This needs to be acknowledged
as the patients may have been influenced by this knowledge, for example, providing
answers that they felt were required. However, the author identified this prior to the
interviews and where possible identified that CR was not part of her routine practice

and therefore attempted to maintain a distance from the CR programme.

Another limitation of the study was that patients who agreed to take part were keen to
exercise and extend their treatment for another six weeks. As a result, the interview
findings may not reflect a broad range of perspectives and experiences. Future research
would benefit from actively engaging those people who are not as positive towards
healthy lifestyles. A final limitation is that the average length of time after stroke varied
from 38 days to 135 days and people’s perceptions may have varied over this time

period.

6.6 Conclusion

A definitive study to determine the effect of six weeks of adapted CR on CRf in people
with mild severity stroke (NIHSS < 3) is feasible in relation to acceptability, recruitment,
retention and identified outcome measures. Positive changes were seen in CRf, activity
levels, fatigue, stroke knowledge and attitudes. There were no significant adverse
events and no negative effects on fatigue, falls or tone. However, people with mild to
moderate severity stroke (NIHSS >2) may need a more specialist programme, more

research is needed in this population.
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It is important that there is effective communication, education and support between
stroke and CR teams to provide adapted CR for people with stroke. Stroke and CR teams
feel that small numbers of people with mild stroke (NIHSS < 3) can be included in
existing CR programmes, where CR staff have increased stroke knowledge and

confidence, and the programme is adapted and supported by specialist stroke staff.

People with a mild severity stroke in the sub-acute phase of recovery enjoy and benefit
from adapted CR although cognitive, communication and memory deficits may limit
educational benefits. More disabled patients may benefit from a separate programme
due to physical difficulties leading to psychological barriers. Environmental barriers
such as transport, and frequency of the programme need to be considered when
designing adapted CR programmes for people post-stroke. CR programmes need to be
adapted particularly in relation to specific stroke education and support from specialist
stroke physiotherapists. People post stroke and cardiac events attending adapted CR
can increase their knowledge of healthy lifestyles and can change their behaviour,

unlike non-participants, but long-term behaviour change needs to be investigated.
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Chapter 7 Discussion

The overall aim of this research was to establish the feasibility of conducting a definitive
study investigating the effect of six weeks of adapted CR on CRf, BP, HR, activity levels,
QOL, fatigue, tone, falls, BMI, anxiety and depression for people with mild to moderate

stroke in the sub-acute stage of recovery.
The objectives of the thesis were:

1. To conduct a literature review to identify and summarise the qualitative literature
that relates to the experiences of people post-stroke and their attitudes to and

knowledge of exercise, healthy lifestyles and CR post-stroke.

2. To conduct a qualitative interview-based study with people post-stroke who have a
mild-to-moderate stroke severity who are in the subacute stage of recovery to explore

experiences and knowledge of and attitudes to healthy lifestyles and CR.

3. To conduct a literature review to identify and summarise the literature that relates to
healthcare professionals’ attitudes to healthy lifestyles, particularly exercise and CR in

people post-stroke with mild to moderate severity in the sub-acute phase of recovery.

4. To conduct a qualitative focus group study with healthcare professionals who work in
CR and stroke care to explore experiences and knowledge of and attitudes to healthy

lifestyles and CR post-stroke.

5. To conduct a systematic review to identify and summarise the literature related to

the use of the 6BMWT and ISWT to measure CRf in people post-stroke.

6. To conduct a quantitative study to measure the concurrent validity of the ISWT,

6MWT with the ICT and to test the test-retest reliability of the ISWT and the 6MWT.

7. To conduct a systematic review to identify and summarise the literature related to

cardiovascular exercise and CR for people post-stroke.

8. To conduct a cohort study to identify the acceptability, recruitment strategy,

adherence, outcome measures, sample size, and adaptations needed adapted CR for
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people post-stroke with a mild-to-moderate severity stroke in the sub-acute stage of

recovery.

9. To conduct a review of literature to identify and summarise the literature related to

experiences of and attitudes to CR post-stroke from the patient and staff perspectives.

10. To conduct a qualitative interview-based study with people post-stroke and people
post cardiac event who took part in CR and with people post-stroke who did not take
part in CR to explore experiences of CR and attitudes to healthy lifestyles after stroke

and cardiac events.

11. To conduct a qualitative focus group study with healthcare professionals who work
in CR and stroke to explore experiences of CR for people post-stroke and their attitudes

to healthy lifestyles post-stroke.

7.1 Objectives 1and 2

Objectives 1 and 2 are addressed in Chapters 1, 2 and 3 reporting on the background
literature, method and results of a qualitative interview study that explored the
experiences and knowledge of and attitudes to healthy lifestyles and CR in people post-

stroke in the sub-acute phase of recovery.

This study found that the patients discussed a number of personal, environmental and
social factors that prevented or made it difficult for them to engage in exercise and
these findings replicate what have been found in other studies with the chronic stroke
population (Forster et al., 2012, Nicholson et al., 2012). These factors need to be
considered when designing the definitive study, for instance, providing transport to
attend the programmes. Fatigue appeared to be a major barrier to exercise post-stroke
in the acute and chronic phase of stroke recovery, however, it is unclear what effect
exercise has on fatigue. More research is needed in this field as it is possible that
exercise may improve fatigue as was seen in phase IV of this thesis and has been seen in
other populations for example the chronic fatigue population (White et al., 2011). In
contrast to previous studies with the chronic stroke population (Nicholson et al., 2012

and Simpson and Eng, 2011), a lack of motivation was not identified as a barrier to
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exercise at this sub-acute stage of recovery from stroke. It seems that it is important to
work with people with stroke in the early stages of their recovery to encourage activity

and to prevent perceived motivational barriers developing.

Patients in the present study identified a number of benefits of exercise that the Health
Belief Model (Rosenstock, 1974) suggests could be beneficial to support their attempts
to achieve a healthy lifestyle. The patients, however, did not discuss the benefits of
fitness or prevention of future cardiovascular events, which suggests that they did not
consider this to be part of the role of exercise after stroke. More research is needed to
find the best way to support people with stroke in their efforts to understand and
maintain a healthy lifestyle and explore the long-term benefits of a healthy lifestyle

after a stroke and this could be incorporated into the definitive study.

An area of concern, highlighted in this study, was the doubts and lack of agreement
expressed by some patients about the healthy lifestyle messages they had been given.
This was also highlighted in previous studies (Forster et al., 2012 and Hillsdon et al.,
2013) and emphasises the need for clear and consistent healthy lifestyle messages.
Perhaps, more importantly, some patients appeared to welcome a chance to discuss
their beliefs in order to address any doubts they had about the advice they were being
given. This reinforces Forster et al.’s (2012) recommendations that active information
provision, such as, integrating the use of workbooks into experiential classes was much
more effective than passive approaches, such as, the provision of information packs for

use at home.

It appears that patients did not fully understand the factors that contribute to having a
stroke. They were able to discuss some lifestyle risk factors but did not seem to make
the link between these and having a stroke. This was also identified in a recent study by
Hillsdon et al (2013) who found that “some disregarded information about known risk
factors for minor stroke or that lifestyle changes can reduce such factors” (Hillsdon et
al., 2013, p.7). Effective health behaviour change relies on people taking ownership of
their health behaviours, that is, switching from an ‘external locus of control’ (Rotter,
1966) to an ‘internal locus of control’. If, as illustrated in this study, people are unable
to make the link between lifestyle risk factors and having a stroke then they are less

likely to make lifestyle changes.
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The American Stroke Association (2011) states that “patients with ischaemic stroke or
TIA ...should be managed according to NCEP Ill guidelines, which include lifestyle
modification, dietary guidelines, and medication recommendations” (Furie et al, 2011,
p.230). In order to modify their lifestyle, people with stroke need to be aware of
exercise and dietary guidelines and recommendations, however, only two people with
stroke in the present study were aware of the recommendations for CRf. This is not
altogether surprising as a survey by the National Obesity Observatory (2016) found that
only 6% of men and 9% of women in the general population had any idea about the

recommended levels of exercise.

This study also found that very few patients had been given healthy lifestyle advice. This
mirrors the results of previous studies (Healthcare Commission Survey of patients,
2006, The Stroke Association, 2006, Furie et al., 2011, Forster et al., 2013) although, as
with these studies, it is not clear whether this information was given but not fully
absorbed and recalled by people with stroke. More research is needed to determine
how to provide essential information, at what stage of stroke recovery it should be
provided, and how to ensure that lifestyle changes are made and maintained as a result
of receiving the information. People with stroke vary in their opinions about how
relevant information could be provided. In the present study, only the younger patients
expressed a preference for online information, the majority preferred to speak to
someone to get advice. An associated unpublished study (Clague-Baker et al, 2015),
conducted by the author, used focus groups in which the timing of lifestyle advice was
discussed by a range of healthcare professionals working in stroke rehabilitation. It was
found that most patients considered it was too early to provide lifestyle advice to
people with stroke while they were still receiving care in an acute stroke unit and the
team members, who provided care to people in the later stages of stroke recovery, felt
that specific training would help them in effectively delivering accurate and relevant

lifestyle information.

Finally, it has been theorised (Rosenstock and Strecher, 1998 and Bandura, 1977) that
people wanting to make changes in their lives need to believe in the importance of
those changes and feel confident that they can achieve the desired changes. In the

present study, it appeared that over half the patients did not know any of the risk
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factors that could lead to a stroke and did not know why they had had a stroke.
Without this knowledge it is doubtful that they would understand the importance of

any lifestyle changes and have the confidence to make any change.

7.2 Objectives 3 and 4

Chapters 1, 2 and 4 report on the background literature, method and results of a
gualitative focus group study with healthcare professionals who work in CR and stroke
care to explore experiences and knowledge of and attitudes to healthy lifestyles and CR

post-stroke.

The study identified four main themes: attitudes to exercise and CR, experiences of
stroke compared to cardiac patients, attitudes to healthy lifestyle provision, and
attitudes to behaviour change. In relation to attitudes to exercise and CR, subcategories
included; activity levels, benefits, negatives, barriers and adaptations. The stroke teams
identified that most people with stroke tend to be inactive before their stroke and this
was reflected in what the CR teams reported of the cardiac patients’ behaviours before
their cardiac event. Both teams felt that the patients, whether post-stroke or post-
cardiac event, are more positive towards activity after their event although some
patients expressed anxiety about exercise. This indicates a need for more education
about the appropriate approach to exercise post-stroke, and is important to consider
when attempting behaviour change, as anxiety will have a significant effect on

confidence and thus impact on any change in behaviour (Bandura, 1977).

CR and stroke teams agreed on the physical, psychological and social benefits of
exercise and CR for the stroke population, but differed in the terminology used, with
stroke teams being reluctant to use the word ‘exercise’. It could be argued that the
stroke teams are more aware of the needs of the stroke population and know how to
motivate them, that is, by discussing activity rather than exercise. This reflects the
latest campaign by the Chartered Society of Physiotherapy (CSP) (2018) ‘Love Activity,
Hate Exercise?’ where the CSP recognises the difficulties some people have with
exercise and are encouraging people to find an activity that can keep them fit instead of

traditional exercise programmes.
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The results identified that both teams were aware of some of the negatives of exercise
and CR for people with stroke, but the stroke teams were more aware of additional
aspects such as fatigue, falls and shoulder damage. As up to 85% of stroke patients
suffer fatigue (Cumming et al., 2016), up to 73% fall post-stroke (Rensink et al., 2009)
and up to 90% suffer shoulder pain post-stroke (Allison et al., 2016), it is imperative that
everyone treating stroke patients is aware of these difficulties and knows how to
manage them. Also, it appeared that only the physiotherapists, not the nursing staff, in
the CR teams were aware of and concerned about asymmetry and tonal changes with
exercise. This lack of awareness is an important consideration if CR programmes were
to support people with stroke in CR classes, especially as the British Association for
Cardiovascular Prevention and Rehabilitation (BACPR) national audit (2012) identified
that only 63% of programmes had physiotherapists on their staff. It also highlights the
need to consider the different levels of ability before placing people with stroke in CR

programmes.

Using Social — Cognitive Theory (Bandura, 2004), the identified barriers to CR and
exercise can be divided into personal, social and environmental barriers. Both teams
identified social and environmental barriers, which would need to be considered when
designing CR programmes for the stroke population. Both teams also identified
adaptations that could be made to support people attending the programmes, such as
providing transport and physical support in the classes. This reinforces the
recommendations identified by Mead and van Wijck (2013). The stroke teams,
however, identified more personal barriers to people post-stroke exercising and
attending CR. This could indicate a lack of knowledge of the stroke population in the CR
teams which was highlighted by the CR teams themselves. This point is important to
consider when determining whether people post-stroke can attend existing CR
programmes. The Cardiovascular Disease Outcomes Strategy (DoH, 2013) suggested the
use of existing cardiac rehabilitation programmes for Transient Ischaemic Attack (TIA)
patients and mild disability stroke patients, however, this did not take into account the

concerns and levels of training needed for the existing CR teams.

The ‘attitudes to healthy lifestyle’ and ‘attitude to behaviour change’ themes identified

that the two teams had a different awareness of their roles in relation to healthy
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lifestyle advice and behaviour change. The CR teams saw this as a key aspect of their
role, however, the stroke teams did not have the time, opportunity and some felt, the
knowledge, to do this, which reflects what was seen in previous research by Wang et al
(2001). Provision of training for stroke healthcare professionals related to healthy
lifestyles may be indicated. There is also a clear need to address healthy lifestyle
messages with the stroke population, as a number of studies have found that people
post-stroke are not recalling the healthy lifestyle messages given post-stroke (Lawrence

et al., 2010, Hillsden et al., 2013 and Clague-Baker et al., 2017).

Understanding healthy lifestyles is part of the process for behaviour change. One theory
of behaviour change, the Trans-Theoretical Model (Prochaska et al., 2005), identifies
that people go through five stages of change from pre-contemplation, contemplation,
preparation, action and maintenance. Both teams appeared to be aware of the range of
acceptability to change post-stroke, with some patients being ready for action whereas
some patients were in the pre-contemplation stage. However, the stroke teams
identified that early provision of information on the acute stroke unit would be too
soon to address needs post stroke. This was also identified by Lawrence et al., (2010)
who discussed the importance of providing essential information in the community.
Lawrence et al (2010) and Smith et al (2008) both demonstrated that providing written
information was not enough and that the patient and their family need to be actively

involved in the learning process. CR provides this opportunity for people post-stroke.

The COM-B system (Michie et al, 2011) is another theory of health behaviour, it
identifies that behaviour relates to the physical and psychological capability, the
opportunity (environment) and the motivation (conscious and unconscious) to exercise.
This thesis found that CR and stroke healthcare professionals had varying perceptions
of the capabilities of people post-stroke to exercise but they agreed most people post-
stroke were motivated to be active in the sub-acute phase of recovery. The opportunity
to exercise appears to be the main barrier post-stroke, previous research has found that
there is a lack of physical activity programmes for people post-stroke (Lau et al., 2016,
Mead and van Wijck, 2013) and lack of training for exercise professionals (Wiles et al.,
2008, Condon and Guidon, 2018). CR may provide a solution to this lack of opportunity

as long as CR teams are trained and supported by specialist stroke physiotherapists.
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7.3 Objectives 5 and 6

Chapters 1, 2 and 5 report on the background literature, method and results of a
guantitative study that aimed to measure the concurrent validity of the ISWT, 6MWT
with the ICT and to test the test-retest reliability of the ISWT and the 6MWT.

The study found that both the ISWT and 6MWTs correlated significantly with the gold
standard of VO, peak, although the association was modest. The study also aimed to
determine the test-retest reliability for the ISWT and the 6MWT, and found that there
was variability between the first and second tests. This was different to previous studies
for the ISWT that found the test to be reliable with respiratory (Singh et al., 2014),
cardiac (Hanson et al., 2016) and chronic stroke patients (Van Bloemendaal et al.,

2012), and previous results for the 6MWT with cardiac (Pollentier et al., 2010),
respiratory (Casanova et al., 2007) and chronic stroke patients (Eng et al., 2004). As with
previous studies, it was found that there was a learning effect with both tests, and
therefore the recommendation would be that two ISWTs and two 6MWTs are

completed, with the results of the second test used.

In relation to the validity of the tests, one of the reasons why there was only a modest
correlation between the tests appeared to be due to the range of residual neurological
impairment studied from 0 (none) to 8 (moderate) on the NIHSS scale. A strong
correlation was seen between the ICT and both clinical tests in patients with no residual
neurological impairment. Therefore, the ISWT or 6MWT could be used to measure CRf
or cardiovascular capacity in such patients. In those with residual neurological
impairment, there was only a modest correlation. However, it needs to be
acknowledged that the study was not powered for these sub-group analyses. In
addition, this may in part be because some patients found it difficult to complete the
walking-based tests compared to the cycle test. Nonetheless, the majority of patients
completed the ICT without assistance; only two patients needing their affected foot
strapped to the pedal and support with their arm, and one patient help to initiate
pedalling. Furthermore, the majority of patients preferred the cycle-based test (60%).
This indicates that further research is needed to explore the most valid measure of CRf
in people with residual neurological impairment post-stroke in order to inform

guidelines (Best et al., 2010 and Mackay-Lyons et al., 2013).
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However, additional questions need to be addressed in respect of the use of a cycle-
based test. First, whether a conventional or recumbent cycle should be used. Tang et al
(2006) used a semi-recumbent position for testing, but found that this “may not help to
address the potential problems arising from local limb fatigue related to motor
dyscontrol or asymmetry” (Tang et al., 2006, p.1104). Although six of the patients in this
study complained of pain with the cycle test, only two were related to the seat of the
cycle and the rest were due to leg pain that occurred with all of the tests. Secondly, it is
still important that stroke patients can achieve VO, peak even if it is as a cycle-based
test. Cycle-based VO, testing measures 10% to 15% lower than treadmill-based tests in
healthy adults because a treadmill test “permits a larger muscle mass to be brought to
bear ...and more work against gravity is done, leading to greater stress on the organ
systems mediating the exercise response” (ATS, 2003, p.218), but Tang et al (2006)
highlighted the importance of measuring VO, peak as accurately as possible to ensure
that the exercise prescription is appropriate. Therefore, clinical incremental cycle-based
tests need to be devised to measure the CRf of sub-acute stroke patients with a stroke

severity greater than 0 on the NIHSS.

The exclusion criteria and termination of testing procedures were based on ACSM
guidelines (Heath, 2005) and are all based on cardiac contraindications. These enabled
a safe and acceptable level of testing for the stroke population studied. It is
recommended that BP limits for ischaemic stroke patients are set at 200/110mmHg and
for haemorrhagic stroke at 180/100mmHg, as although ten tests were stopped by the
therapist due to hypertension, six of those patients achieved an RER over one. Indeed,
compared to previous studies with subacute stroke patients, where only 44% of
patients achieved RER (Tang et al., 2006), a high percentage of patients in this study
(78%) achieved RER. It is also recommended that the MHR is set at 90% of the age-
predicted MHR, as only five patients were stopped due to maximum HR limits and three
of those achieved an RER over one. However, it may be necessary to add more stroke-
specific exclusion criteria for testing based on some issues identified. One patient had a
2 cm brain aneurysm, and another patient had greater than 50% bilateral carotid
stenosis; both of these patients were excluded by their treating stroke consultant. It is

therefore, recommended that cerebral aneurysms and >50% carotid stenosis should be
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added to the list of exclusion criteria for future studies investigating VO2 peak with
stroke patients. Further investigation of stroke specific contraindications should be

considered, such as post-stroke epilepsy and tonal issues.

As has been seen in other studies (Tang et al., 2006 and Kelly et al., 2003), VO, peak
values were significantly lower than age-related data. Indeed, the mean values of 12.1
mL/kg/min reported for sub-acute recovery stroke patients in this thesis were lower
than the 15mL/kg/min required for independent living (Mackay-Lyons and Makrides,
2004). This further supports the need for cardiovascular training for sub-acute, mild-to-
moderate stroke patients as recommended by the NICE guidelines (Dworzynski et al.,

2013).

7.4 Objectives 7, 8, 9 and 10

Chapters 1, 2 and 6 report on the background literature, method and results of a mixed
method cohort study that aimed to identify the acceptability, recruitment strategy,
adherence, outcome measures and adaptations needed for adapted CR for people post-
stroke with a mild-to-moderate severity stroke in the sub-acute stage of recovery. In
addition, the aim was to conduct a qualitative interview-based study with people post-
stroke and people post cardiac event who took part in CR and with people post-stroke
who did not take part in CR to explore experiences of CR and attitudes to healthy
lifestyles after stroke and cardiac events. The final aim was to conduct a qualitative
focus group study with healthcare professionals who work in CR and stroke to explore
experiences of CR for people post-stroke and their attitudes to healthy lifestyles post-

stroke.

7.4.1 Acceptability

Phase IV identified that people post-stroke found CR to be acceptable and even
enjoyable. However, the stroke population with persistent neurological deficit (NIHSS
>2) commented that they felt embarrassed and self-conscious and would have
preferred a stroke only service, this was also observed by the CR staff. The staff also
identified that these patients needed more physical support and specialist advice from
the stroke physiotherapists. The cardiac patients in the CR groups also found it

acceptable for the stroke patients to take part in the CR programmes. The CR teams

183



initially lacked confidence with this population and the stroke teams lacked confidence

in the CR teams.

This is the first study that has explored the acceptability of CR for the stroke population
from a number of different perspectives. Hillsden et al. (2013) identified that a group of
TIA and minor stroke patients (NIHSS <3) who took part in a non-adapted CR
programme were satisfied with the programme, but would have preferred a more
stroke-specific education programme. They did not, however, explore the perspectives
of the cardiac patients and the staff conducting the programme. For a future definitive
study, it would be advantageous to only include patients with an NIHSS <3, this would
reduce the negative impact on the more disabled stroke population and increase the

confidence of the CR team to provide the support this population would need.

7.4.2 Ability to recruit people post-stroke for CR

It was possible to recruit people post-stroke who had an NIHSS score up to six but due
to the inclusion criteria requiring the ability of the patients to walk 10 metres this
excluded people with more stroke severity. Previous research with CR and stroke have
only recruited mild disability stroke patients or TIA patients (Lennon et al., 2008, Tang
et al,, 2010, Marzolini et al., 2014, Prior et al., 2011, Kirk et al., 2014, Marzolini et al.,
2016), there has been a limited amount of research exploring the use of CRf or CR for a
more severely disabled stroke population. Stoller et al. (2012) conducted a small study
with patients who had severe motor deficit within 23 days post-stroke, they found that
treadmill walking with body weight support was feasible and safe. More research is

needed with this more severe population.

It was also difficult to recruit people post-TIA due to the patients wanting to get back to
work and not being able to find time to fit the sessions in to their life. This was also
observed by Kirk et al. (2014), although Marzolini et al. (2016) did not report difficulties
recruiting TIA patients for their CR study in Canada. For a future definitive study, the
target population would ideally be people with a mild severity stroke (NIHSS <3) in the
sub-acute phase of recovery as this population was the easiest to recruit. People post

TIA and more severe strokes may need studies that focus specifically on their needs, for
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example, web-based programmes for TIA patients as has been successful for cardiac

populations (Houchen-Wolloff et al., 2018).

7.4.3 Adherence to CR

Phase IV of this thesis also identified that 80% of classes were attended. There were six
dropouts due to medical reasons, and two of the patients preferred to come only once
a week due to fatigue and timing of the classes. This compares favourably to other CR
programmes with cardiac patients of 77% adherence (British Heart Foundation, 2016),
and previous studies of CR with TIA patients, with an adherence of almost 73%

(Marzolini et al., 2016).

7.4.3.1 Barriers to attendance and recruitment into CR

1. Motivation

Some of the barriers to attendance of CR and to exercise post-stroke, identified in
Phase | and Phase IV of this thesis, showed that people post-stroke in the sub-acute
recovery stage, had environmental, personal and social barriers to exercise but these
did not include motivation. This differed to findings from Nicholson et al (2012) who
found that people in the chronic stage of recovery lacked motivation to exercise.
Behaviour change models such as the COM-B model (Michie et al., 2014) identify the
importance of motivation, both reflective and automatic, to establish behaviour
change. If people post stroke are initially motivated to exercise but then lose this
motivation in the chronic stage of recovery it suggests that there needs to be more
opportunity for people post-stroke to take part in exercise. CR appears to provide one

avenue to increase this opportunity.

2. Fatigue
Interestingly, in comparison to the cohort in Phase | who did not take part in CR, the
group in Phase IV who took part in CR did not identify fatigue or falls as personal
physical barriers to exercise. In fact, over half the patients felt that CR reduced their
fatigue over the six week intervention. This links to findings in other populations where
exercise was found to be beneficial for fatigue in chronic fatigue patients (Larun et al.,
2017), MS patients (Heine et al., 2015) and people with cancer (Kessels et al., 2018).

The prevalence of fatigue in people post stroke has been reported as between 43%
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(Drummond et al., 2017) to 57% of the stroke population (Choi-Kwon et al., 2005).
O’Connell and Stokes (2007) reported that “Post-stroke fatigue has been demonstrated
to be related to poor neurological recovery, reduced functional ability, decreased
quality of life and, possibly, high mortality” (O’Connell and Stokes, 2007: p.321). It also

appears to be related to low mood and poor mobility (Drummond et al.,2017).

Research exploring the effect of exercise on fatigue in people post-stroke is limited,
Flynn and Stube (2010) identified the incidence and impact of fatigue, and reported
that for some people post-stroke exercise was beneficial. Duncan et al. (2012)
concluded in their systematic review that “there is very limited evidence regarding
associations between exercise, fitness, and fatigue after stroke. It still remains highly
plausible that exercise can have a positive influence on fatigue. Future research should

be longitudinal in design” (Duncan et al., 2012, p.157).

3. Tone

The effect of exercise on tone was seen as a barrier for the stroke teams. They were
reluctant to refer patients to a CR programme as they felt that this would increase their
tone and result in further asymmetry and potential for falls. This did not prove to be the
case. A future study would therefore need to consider perceived personal barriers such
as fatigue, falls and tone, and provide reassurance to patients and stroke staff that CR
may not have a negative effect on any of these aspects in fact may have a positive

effect on fatigue.

4. Environmental
Environmental barriers were consistently identified by Phase | and Phase IV patients,
and reflect previous research with the stroke population (Nicholson et al., 2012). A
definitive study will need to anticipate the environmental barriers such as cost and

transport issues and therefore aim to provide transport for the patients.

7.4.4 Outcome measures for measuring the effectiveness of CR

7.4.4.1 Questionnaires
The questionnaires used in Phase IV of this thesis were easy to complete, although
time-consuming particularly for patients with cognitive and speech deficits. The

guestionnaires used provided important information on fatigue (MFIS), anxiety,
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depression (HADS), quality of life (SF-36), function (BI), stroke knowledge and healthy
lifestyle attitudes (SAKQ), and falls. All questionnaires demonstrated changes over time
except the falls diaries. The Bl, HADS and SF36 are well-known questionnaires for
measuring function, anxiety, depression and quality of life, respectively, but the MFIS
for measuring fatigue is less well-known. There are over 50 scales for measuring fatigue
but the Fatigue Severity Scale (Krupp et al., 1989) appears to be the more popular
fatigue scale used with the stroke population so for the definitive trial further review of

fatigue scales may be necessary.

The Stroke Attitude and Knowledge questionnaire

The Stroke Attitude and Knowledge questionnaire (SAKQ) was specifically designed for
this study, and needs further validation and reliability testing before it can be used for a
definitive study. There is a lack of standardised measures for measuring knowledge of
stroke and attitudes towards healthy lifestyles in people post stroke. Forster et al.,
(2012) conducted a Cochrane review to assess the effectiveness of information
provision strategies in improving the outcome for stroke patients. Of the ten trials that
assessed stroke knowledge, all used different questionnaires and only three of those
guestionnaires were validated. For a definitive study, further work will need to be
completed to determine the most effective, valid and reliable measure of stroke

knowledge and attitudes.

Falls diaries

Finally, the incidence of falls in the stroke population has been reported as nearly 40%
in inpatient settings (Nyberg and Gustafson, 1995), and up to 70% in community
settings (Weerdesteyn et al., 2008). The documentation of falls is easier in the in-
patient setting as staff can document these on incidence forms, however, in the
community settings recall can be a problem. As has been seen with general falls
research, the accuracy of self-reported falls without diaries is poor (Mackenzie et al.,
2006), so prospective falls diaries are important to determine the effect of CR on the
incidence of falls. Falls diaries were used for this thesis and gathered information about
the number of falls the patients experienced over the six weeks of CR. All patients

managed to complete the diaries sometimes with help from their carers. For a
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definitive study use of falls diaries will be important to prompt accurate recall of falls in

the patients.

7.4.4.2 Physical measures

ISWT

The physical outcome measures used in this thesis included the ISWT, BP, HR, weight,
height, BMI, Modified Ashworth Scale (MAS) and accelerometry. The ISWT showed
positive changes over time for people in the mild severity category (NIHSS <3) and
moderate severity category (NIHSS >2). However, as was seen in Phase Il of this thesis,
the correlation of the ISWT with the VO, peak measured with the ICT was only modest
for people with a measurable post stroke neurological deficit (NIHSS >0). In addition, it
needs to be acknowledged that a number of the subjects in the validity study had
physical limitations such as cardiac, pain and fatigue which restricted their ability to
achieve a peak VO,. For a definitive study that includes people with stroke severity
NIHSS <3, it needs to be acknowledged that the ISWT may not be measuring VO; peak,
and that a cycle-based test might be the best way to measure cardiorespiratory fitness

in a stroke population with a measurable post stroke neurological deficit (NIHSS >0).

Cardiovascular risk

BP and HR changes were limited over the six week intervention, but this was to be
expected and was seen in previous studies with stroke (Kirk et al., 2014) and cardiac
patients (Joliffe et al., 2001, Taylor et al., 2004 and Clark et al., 2005). A definitive study
would need a significantly larger study population to determine an effect on BP and HR.
This highlights a significant dilemma with these studies, that is, should the main
outcome be CRf or cardiovascular risk profiles? Previous studies using CR with the
stroke population have either had CRf as their main outcome (Tang et al., 2010,
Marzolini et al., 2014 and Marzolini et al., 2016) or cardiovascular risk (Lennon et al.,
2008, Prior et al., 2011, Kirk et al., 2014). Cardiovascular risk profiles collect: lipid
profile; C-reactive protein (measured with a high sensitive assay), fibrinogen levels and
blood glucose. The Framingham Risk score (Levy and Wang, 2013) has been used in
cardiac studies to calculate the risk of developing cardiovascular disease (CVD) over ten
years based on age, gender, cholesterol levels, smoking status, diabetic status and

systolic BP. The QRisk algorithm (2016) also calculates the risk of developing CVD.
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However, both measures require that the subject does not already have CVD. The
patients in a future definitive study will already have CVD so these risk scores would not

be appropriate.

Other measures of risk include MRI/CT scans and ultrasound scans to detect the
presence of atherosclerosis. Muntendam et al. (2010) used CT scans and MRI scans to
assess the presence of atherosclerosis in coronary arteries and carotid arteries over
time in asymptomatic individuals, and Hollander et al. (2003) used ultrasound scans of
carotid and aortic arteries to determine the risk of stroke in healthy volunteers. These
measures may be potential outcomes for a definitive study, however, it is not clear if six
weeks of CR would have an impact on these factors and the size of the study cannot be
determined without pilot study data. Therefore, a definitive study of the effect of CR

based on the present thesis would need to focus on measuring CRf.

Obesity measures

Measuring weight, height and BMI is important to determine the effect of CR on obesity
as a risk factor for stroke. The measures showed some change over time but it could be
argued that six weeks will not demonstrate a significant change in weight over time. In
fact, successful weight loss is seen as losing 10% of body weight and maintaining this
over one year (Wing and Phelan, 2005). It is also important where the fat is lost as the
presence of abdominal fat is significantly correlated to increased CV risk (Lee et al,
2016). So a definitive study might benefit from measuring skin folds or waist

circumference as well as BMI.

Tone measures

The incidence of high tone or spasticity post stroke has been documented between 17%
to 43% of people post stroke (Urban et al., 2010). Measurement of high tone varies
from the use of quick assessment measures, such as the Modified Ashworth Scale
(MAS) used in this thesis, and the Modified Tardieu Scale, to functional tests and
electrophysiological measures. The present study in this thesis found that the MAS did
measure change in tone over the six weeks of CR, however, two assessors varied in
their measurement of tone. This has been seen in previous research, Thibaut et al.,

(2013) found that the MAS had poor inter-rater reliability, but moderate to good intra-
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rater reliability. Therefore, for a definitive trial the Modified Ashworth scale could be
used to measure change in tone but other measures might be more appropriate. If the
MAS was used only one therapist should collect the data to improve the reliability of

the results (Thibaut et al., 2013).

Measurement of Activity levels

Phase IV of this thesis used tri-axial accelerometry to measure physical activity and
sedentary behaviour post-stroke and post CR. Physical activity has been shown to be
significantly reduced and sedentary behaviour increased post-stroke (Butler and
Evenson, 2014). Measuring physical activity post-stroke can be achieved using
guestionnaires or accelerometry. Accelerometry has been shown to be superior to self-
reported questionnaires, although Skender et al. (2016) recommend the use of both to
obtain complete physical activity data. For the definitive study, as the patients are
completing a number of questionnaires, physical activity would be best measured with

accelerometry.

Measures of stress

Finally, over half of the patients in the interviews in Phase IV of this thesis identified
stress as a significant contributor to their stroke. This replicates findings from a meta-
analysis (Booth et al., 2015) which found that “perceived psychosocial stress was
independently associated with the risk of stroke” (Booth et al., 2015: 1). Phase IV of this
thesis used the HADS and could be seen to be measuring stress through the anxiety
guestions, however, a definitive study may consider other measures of stress. These
can include questionnaires such as the Perceived Stress Scale (Cohen et al., 1983) or
physical measures such as using saliva to measure the level of the hormone, cortisol
(Centre for studies on human stress, 2007). Further work would need to be completed

to determine the most appropriate measure of stress with the stroke population.

7.4.5 Adverse events during CR

There was one adverse event associated with the warm-up in one class. However, there
were no changes needed to be made to the class as a result of this, the patient was

subsequently withdrawn from the study due to HR issues.
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7.4.6 Adaptations to CR for people post-stroke

7.4.6.1 Staff adaptations

Specialist stroke staff

Interviews with patients in Phase IV of this thesis identified that a significant number of
them felt that they needed the support of specialist stroke physiotherapists due to the
stroke physiotherapists knowledge of stroke and how to treat people post-stroke. This
was also reflected in the focus groups with CR and stroke staff before and after the CR
programmes. Both the CR and stroke teams were aware of the environmental and
social barriers to attending CR for people post-stroke, but the stroke teams were more
aware of the range of physical and cognitive personal barriers. This highlighted a lack of
knowledge of stroke in the CR teams which they acknowledged themselves. In fact, this
lack of knowledge led to a lack of confidence in the CR teams to provide a CR service for
people post-stroke. This has not been identified in previous research, although a study
with exercise professionals by Condon and Guidon (2018) found that exercise
professionals are interested in working with people with stroke despite their limited
experience and knowledge. Wiles et al (2008) also found that attitudes of
physiotherapy staff in the United Kingdom towards exercise on prescription schemes
was positive. However, they were also concerned about the level of stroke knowledge

and limited monitoring of the instructors.

Specialist training of non-stroke staff

Despite this obvious lack of knowledge and experience of exercise professionals and
other staff in ongoing exercise programme such as CR, training programmes are limited.
Only two sources of accredited training are available in the UK for exercise
professionals; Laterlife training (Laterlife training, 2018) and The ARNI Institute (ARNI
Institute, 2018). The Stroke Association (2018) is conducting a pilot ‘Moving Forward
After Stroke’ programme across the UK to provide neuro-physiotherapy with some
sessions provided by specialist Exercise Professionals for 12 weeks after discharge from
early therapy. People post-stroke are divided into high, medium and low levels of ability
and referred for the appropriate level of exercise. The results of this pilot are still to be
analysed. This programme highlights the importance of identifying which people post-

stroke need more specialist input from physiotherapy and who can be seen by exercise
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professionals. The present study also identified this need with CR teams identifying that
support from specialist stroke physiotherapists for the more disabled people post-
stroke is important. It appears that with extra training and support, CR staff could
provide CR for people post-stroke who have low levels of disability, defined in this

thesis as people with an NIHSS score less than 3.

7.4.6.2 Educational programme adaptations

Further adaptations needed

The adapted CR education programme in Phase IV of this thesis provided education on
stroke and living a healthy lifestyle. The weekly discussions after each exercise class
provided advice and support in relation to: medications, goal-setting, phase IV
programme, diet, and rating of perceived exertion (RPEs). The stroke patients felt that
the information provided about stroke by the specialist stroke physiotherapists, was
appropriate and informative. However, they felt that the healthy lifestyle messages and
weekly discussions were not always targeted or relevant to them. It appears that there
would need to be further adaptations to the education programme in order to address
the needs of the stroke patients. Some of these adaptations include: changing the name
of the CR programme to make it more stroke specific, discussing causes of stroke and
how it relates to their specific situation, and how to make specific changes in their

lifestyle if necessary.

7.4.7 Additional discussion points

7.4.7.1 CRincreases knowledge

Phase | of this thesis identified that people post-stroke in the sub-acute phase of
recovery appear to have limited knowledge of: stroke and the causes of stroke; the link
between lifestyle risk factors and stroke occurrence; healthy lifestyles and how to
change their lifestyles; and benefits of exercise for cardiorespiratory fitness. Phase IV
nonparticipants also lacked this knowledge. In both groups there appeared to be a lack
of provision of healthy lifestyle advice. Phase IV of this thesis, however, showed that
adapted CR could increase knowledge of all of these aspects except cause of stroke, in

patients with no cognitive deficit.
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7.4.7.2 Stroke education for those with cognitive difficulties

Those patients with cognitive deficit had problems recalling the information they had
been given. This adds to findings from Hillsden et al (2013) who found that there
appeared to be a lack of knowledge in people post-stroke but they did not link this to
cognitive deficits. This indicates a need for more research into the most effective way to
provide healthy lifestyle information to people post stroke particularly people with

cognitive deficits.

7.4.7.3 Stress and incidence of stroke

In relation to knowledge of cause of stroke, a significant number of both stroke cohorts
(Phase I and Phase 1V) were unable to identify the cause of their stroke. Stress was
identified by over half the people who could identify a cause of their stroke in the Phase
IV cohort. A meta-analysis conducted by Booth et al., (2015) found that “Current
evidence indicates that perceived psychosocial stress is independently associated with
increased risk of stroke” (Booth et al., 2015: p.233), and a systematic review by Backé et
al., (2011) also found that work related stress was significantly correlated with an
increased risk of cardiovascular disease. Return to work programmes post-stroke need
therefore, to take into account that returning a person back to the same work
environment could place them at increased risk of further events. There is a lack of
research that explores the impact of stress reduction strategies on the incidence of
stroke or risk factors. More research, therefore, is needed to determine the effect of
stress management programmes, which could include exercise, on the incidence of

stroke and risk factors for stroke.

7.4.7.4 Education and Behaviour change

The CR programme aims to encourage behaviour change through: motivating patients
to change; and providing the opportunity and capability (through changing knowledge,
attitudes and skills) to change. In order to motivate the patients, the CR programme
discusses the benefits of healthy lifestyles. During the focus groups in Phase IV of this
thesis both CR and stroke teams were positive about the benefits of exercise post-
stroke, and identified that people post-stroke in the sub-acute phase of recovery were
motivated to exercise. Interestingly, it appeared that the stroke teams had limited time

to focus on cardiovascular exercise and team members other than physiotherapists had
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a limited knowledge of CRf. So providing adapted CR has the potential to support

people post-stroke by providing the opportunity and motivation to change behaviour.

CR also has the potential to offer the capability to change behaviour through education
and advice on goal-setting. The patients in Phase | and Phase |V identified that they had
not been given any advice about keeping fit and maintaining a healthy lifestyle. Healthy
lifestyle advice and behaviour change were key aspects of the roles of the CR teams,
however, the stroke teams identified a lack of time and some had a lack of knowledge
of healthy lifestyle. This links with a previous study by Wang et al (2001) who identified
a lack of knowledge about stroke in Chinese health professionals leading to only 28% of
people post-stroke being encouraged to exercise. More research is needed to identify
the most effective ways to encourage healthy lifestyles post-stroke and behaviour

change.

Therefore, a definitive study of CR for people post-stroke needs to identify the most
effective way to educate people post-stroke about: stroke and the causes of stroke; the
link between lifestyle risk factors and stroke occurrence; and healthy lifestyles and how

to change their lifestyles in order to produce behaviour change.

7.4.7.5 Class adaptations

It was found that the existing class warm-up, exercises and stations and cool-down
were appropriate for the stroke patients although certain adaptations were needed:
close supervision and chair support in warm-up standing activities; assistance and
support with step ups, side-steps and step backs; motormed machines for those that
could not get on a static bike or treadmill; use of mirrors for visual feedback; support of

arm on static bike; and not using the treadmill for the more disabled patients.

7.4.8 Completion of Objectives

All objectives of the thesis have been met, it is possible to progress to a definitive trial
although some questions still remain. The following chapter provides a conclusion of
the thesis and recommendations for the future definitive study and areas still to be

addressed.
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Chapter 8 Conclusion, Strengths, Limitations and Future research
8.1 Conclusion

A definitive study investigating the effect of CR on people post-stroke in the sub-acute
phase of recovery is acceptable. It has been found that adapted CR for people post-
stroke is acceptable to cardiac patients and CR teams for people with very mild severity
stroke (NIHSS <3). However, the more disabled stroke population felt they needed a
more specialist service, and the CR and stroke teams felt that specialist stroke
physiotherapists would be needed for people with a measurable post stroke
neurological deficit (NIHSS >2). It was possible to recruit people post-stroke with an
NIHSS score up to six but due to the inclusion criteria requiring the ability of the
patients to walk 10 metres, within six months of a stroke, this excluded people with a
greater stroke severity. People post-TIA were not easy to recruit due to time issues and
the need to return to work. Therefore, a definitive study should aim to recruit people

post stroke with a stroke severity measured on the NIHSS of <3.

Adherence to the programme was equivalent to other CR programmes, with 80% of the
classes attended. There were six dropouts due to medical reasons and one adverse
event. Barriers to attending were identified as environmental, personal and social
barriers, but these did not include motivation, fatigue and falls. Environmental barriers
need to be considered for a definitive study and transport provided. Some of the
outcome measures used in this feasibility study demonstrated change over time and
were easy to use and complete (SF36, Bl, HADS, accelerometry, falls diary), but some
outcome measures needed further consideration due to: acceptability of the measure
(MFIS); and validity and/or reliability of the measure (SAKQ, ISWT, MAS). Additional
measures that might be considered for a definitive study might include: cardiovascular
risk profiles; skin fold measurements; and measures of stress. Adaptations needed for a
definitive trial included: specialist stroke physiotherapists; a more specific stroke

education programme and specialist equipment in the classes.
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8.2 Strengths

This thesis used a mixed method approach to explore the use of CR for people post-
stroke. The advantages of mixed method approaches are that they “reveal the
complexity of disablement, rehabilitation, and recovery processes” (Rauscher and
Greenfield, 2009, p.91). The use of interviews before and after CR with people post-
stroke provided valuable insight into the barriers to CR, and the knowledge and
attitudes towards CR and healthy lifestyles. This helped to inform the recruitment and
retention of patients in Phase IV of the thesis, and the composition of the intervention.
Focus groups with the CR teams and stroke teams provided important information
about barriers to recruitment, adaptations needed for CR, and potential limitations of
CR for this population. Also interviews with non-participants and cardiac patients
provided additional insights into acceptability, recruitment and barriers to attendance.
Phase lll (Chapter 5) and Phase IV (Chapter 6) employed quantitative methodologies to
collect data related to the validity and reliability of the ISWT and to test the feasibility of
CR for people post-stroke. Both qualitative and quantitative methods are essential in
rehabilitative research to fully understand the complexity of the patient’s experience

and understand the relationships between variables.

A second strength of this thesis is the thoroughness of the methodology of both the
gualitative and quantitative studies. The qualitative research methods in Phase |
(Chapter 3), Il (Chapter 4) and IV (Chapter 6) incorporated numerous strategies to
ensure trustworthiness of the data. These included: purposive sampling, triangulation
of data collection and analysis, reflexivity, positionality, peer review, collaborative
analysis, member checking, prolonged engagement, and data saturation. The
guantitative studies, Phase Ill (Chapter 5) and Phase IV (Chapter 6) benefitted from the
support of a statistician and experienced researchers to ensure a reliable and valid
method from question and hypothesis formation through data collection, recruitment
to data analysis. The small dropout rate in Phase IV and successful recruitment rate

throughout, demonstrate this strength.

The attempt to recruit a range of abilities post-stroke can be seen as a strength as it
helps to explore the difficulties that people post-stroke with more disability (stroke

severity) may have taking part in CR and similar programmes. The involvement of
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former stroke patients throughout the project is also a strength, this helped to: identify
inclusion and exclusion criteria, establish methods, and support the data collection and

analysis.

As Phase IV is one of only two feasibility studies in the UK exploring CR for the stroke
population, it adds to the evidence-base exploring CR for people post-stroke and helps
to determine more detail needed for the design of a definitive study in particular the
inclusion criteria, the intervention and the outcome measures. Although the
implications to clinicians and policymakers is limited due to the feasibility nature of
Phase IV, the results seem to indicate that CR could benefit a number of aspects of
stroke recovery including CRf, fatigue, anxiety and depression, stroke knowledge and

attitudes, QOL, and activity levels.

8.3 Limitations

Limitations for individual phases of this thesis have been identified in the individual

experimental chapters, these included:

8.3.1 Recruitment strategy

Patients who agreed to take part were keen to take part in an exercise study post-
stroke and talk about healthy lifestyles and exercise and their interest in adapting their
lifestyle after having had a stroke. As a result, these findings may not reflect a broad
range of perspectives and experiences. In addition, it was hard to recruit people from
the TIA clinics as they were through the system very quickly so the numbers assessed
for eligibility could have been a lot larger as a result. Also the stroke staff on the wards
initially spoke to the potential participants and could have introduced selection bias if

they did not believe the patient would be able to take part in the CR programme.

People were recruited up to six months post-stroke but the average length of time after
stroke varied from 14 days to 124 days. This could have affected the participants’
responses to interview questions as people’s perceptions may have varied over this
time period. Most participants were recruited after the Early Supported Discharge
service (ESDS) had completed their treatments as it was felt by the stroke staff and

patients that they could not cope with CR during active treatment and the CR provided
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an opportunity to extend the patients treatment. This meant that the effect of earlier

CR was not identified.

Recruitment for focus groups; not all members of the stroke and CR teams were
represented. The research team endeavoured to recruit a wide range of staff but it is
evident that there were few stroke nurses represented and they may have expressed

different perspectives on healthy lifestyles post-stroke.

8.3.2 Design of the qualitative studies

It could be suggested that focus groups do not allow participants to expand on their
own viewpoints due to the range of individuals involved. However, it was felt that the
advantages of the focus group paradigm, particularly the ability to stimulate

conversation, outweighed this limitation.

There was a potential bias using healthcare professionals as interviewers and data
analysers. Although bracketing was employed and an experienced qualitative
supervisor was involved throughout the data collection and analysis, it is recognised
that there will always be an element of influence and bias due to the education, beliefs

and opinions of each healthcare professional involved.

Qualitative data analysis using interpretive thematic analysis can be seen as subjective
and lacking in consistency and cohesion. Although the study employed collaborative
analysis, it needs to be acknowledged that the themes identified were similar to the
themes identified in the interview schedule and that perhaps further analysis and

interpretation might have identified other themes.

8.3.3 Design of cohort study

The main limitation of this study was the lack of a control group. As this was a feasibility
study the aim was not to compare groups, however, it may have provided more pilot
information for a definitive study if a control group had been recruited. As there was no
control group it was not possible to understand the change in the control group so
therefore it was not possible to calculate the sample size for a definitive study. The
change in the ISWT needs to be that of a meaningful difference either known to be

associated with an important health outcome or important to an individual. This study
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did not provide this information. In addition, the cohort feasibility study could have
collected data over a longer period of time to identify the effects of the intervention on

readmissions, falls rates etc. This, however, was not possible due to funding restraints.

Although the OMs used in this study were shown to be acceptable for this study there
are limitations to these measures. As has been discussed in Chapter 5 of this thesis, the
ISWT is a sub-maximal measure of CRf and so a definitive study may need to use an ICT
to determine CRf or employ portable VO, measurements to determine the effect of CR
on CRf. Also basing the sample size on this measure might be seen as a limitation, as

cardiovascular risk might be a better final outcome.
The following limitation relate to the thesis as a whole:

8.3.4 Mixed method designs

Bergman (2011) identified the following difficulties with mixed method designs: the
merging of different philosophies; the demarcation of the two approaches in the study;
the differing questions and sampling methods; and the complexity of the combination
of the results. Bryman (2007) explored other difficulties related to mixed method
studies, and found that the main difficulties with mixed methodologies were the
analysis and integration of the results. He identified that mixed method researchers
analysed the data separately, and published the data in different journals due to journal
preferences and researcher expertise. To reduce this difficulty, in the present thesis the
gualitative data was analysed separately from the quantitative data but where possible

was combined with the quantitative data to provide a richer analysis.

8.4 Future research

The present thesis identifies that a definitive study would need to recruit a mild stroke
population (NIHSS <3) between one week and six months post-stroke. The participants
would have baseline measures taken prior to attending adapted CR and immediately
after the six week programme. These baseline measures have been identified as: HR,
BP, BMI, ICT to measure CRf, Accelerometry to measure activity levels, HADS to

measure anxiety and depression and the SF36 to measure quality of life.
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The CR would need to be adapted so that the classes had a specialist stroke
physiotherapist available and specialist equipment available such as motormed
machines and slow treadmills. A maximum of three people post-stroke could attend the
classes. The education programme would need to include information about stroke
types and incidence and relate healthy lifestyles to the stroke population as well as the
cardiac population. The CR teams will need to be trained to support people post-stroke
with the assistance of the stroke physiotherapists, so that they can support people with
cognitive deficit, communication deficits, sensory changes, painful shoulders, balance
and gait difficulties, awareness of orthotics etc. In addition, transport would need to be

provided so that people post-stroke could attend the classes.

The present study raises further questions about how to measure: functional ability, CV
risk, muscle tone, stress, fatigue, stroke knowledge and behaviour change, all of which
would be valuable to measure in a definitive study. In addition, the sample size of the
study remains unanswered and the length of the follow-up needs to be addressed.
Finally, the need for health economic evaluations would need to be added to a

definitive study.

Future studies are also needed to explore the effect of reducing the length of
programmes and even explore online programmes as has been developed for cardiac
patients. It is also important to investigate how CRf can be increased and cardiac risk
can be reduced in a more severe stroke population (NIHSS >2), and to determine what
is the earliest that CV training can be introduced post-stroke. It is recommended that
future rehabilitation research is more specific to the level of ability (stroke severity) of
the people post-stroke, as some rehabilitation research attempts to generalise
treatments to all levels of ability. People post-stroke with different levels of ability may
require different rehabilitation interventions. Finally, studies need to be devised that
explore the impact of CR and CV training on carers of people post-stroke, and the best

way to support carers throughout this traumatic time.
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Appendices

Appendix 1 — Search strategies

Appendix Table 1 Search strategy for cardiovascular exercise for people with stroke

Databases: CINAHL, AMED and MEDLINE (date: 3/4/2019)

Query Limiters/Expanders | Last run via Results
S4 (cardiovascular | Search modes - Interface - EBSCOhost Research | 663
AND fitness) Find all my search Databases
AND (S1 AND S2 | terms Search Screen - Basic Search
AND S3) Database - MEDLINE; AMED -
The Allied and Complementary
Medicine Database; CINAHL
Complete
S3 cardiovascular | a/a a/a 10,999
AND fitness
S2 stroke or CVA a/a a/a 393,654
S1 Cardiovascular | a/a a/a 4,385
fitness and
stroke or CVA
Appendix Table 2 Search strategy for CR and stroke
Databases: CINAHL, AMED and MEDLINE (date: 3/4/2019)
Query Limiters/Expanders | Last run via Results
S5 | AB cardiac Search modes - Interface - EBSCOhost Research | 356

rehabilitation
AND AB ( stroke
or
cerebrovascular

accident or cva

)

Find all my search

terms

Databases

Search Screen - Basic Search
Database - MEDLINE; AMED -
The Allied and Complementary
Medicine Database; CINAHL

Complete
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S4 | (cardiac a/a a/a 1,517
rehabilitation or
cardiac rehab)
AND (S1 AND S2
AND S3)
S3 cardiac a/a a/a 21,523
rehabilitation or
cardiac rehab
S2 stroke or a/a a/a 399,223
cerebrovascular
accident or cva
S1 Cardiac a/a a/a 5,221
rehabilitation
and stroke or
CVA
Appendix Table 3 Search strategy for OMs for CRf and stroke
Databases: CINAHL, AMED and MEDLINE (date: 3/4/2019)
Query Limiters/Expanders | Last run via Results
S6 (six minute walk | Search modes - Interface - EBSCOhost 164
test) AND (S1 Find all my search Research Databases
AND S2) terms Search Screen - Basic Search
Database - MEDLINE; AMED -
The Allied and
Complementary Medicine
Database; CINAHL Complete
S5 (incremental a/a a/a 0

shuttle walk
test) AND (S1
AND S2)
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S4

incremental
shuttle walk

test

a/a

a/a

403

S3

six minute walk

test

a/a

a/a

3,390

S2

stroke or
cerebrovascular

accident or cva

399,223

S1

measures or
measurement
AND

Cardiovascular

fitness

a/a

a/a

1,409,649

Appendix Table 4 Search strategy for attitudes to and knowledge of Healthy lifestyles
and stroke

Databases: CINAHL, AMED and MEDLINE (date: 3/4/2019)

perceptions or
opinions or

thoughts or

Query Limiters/Expanders | Last run via Results
S5 (attitudes or Search modes - Interface - EBSCOhost 263

perceptions or | Find all my search Research Databases

opinions or terms Search Screen - Basic Search

thoughts or Database - MEDLINE; AMED -

feelings or The Allied and

beliefs) AND (S1 Complementary Medicine

AND S2 AND S3 Database; CINAHL Complete

AND S4)
S4 | attitudes or a/a a/a 1,125,930
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feelings or

beliefs

S3

knowledge or
understanding
or awareness or
education or

knowing

a/a

a/a

2,339,557

S2

stroke or
cerebrovascular

accident or cva

a/a

a/a

399,223

S1

healthy lifestyle
or healthy
behaviours or
healthy diet or

exercise

a/a

a/a

436,046

Appendix Table 5 Search strategy for attitudes to exercise and healthy lifestyles post-
stroke in health-care professionals

Databases: CINAHL, AMED and MEDLINE (date: 3/4/2019)

physical activity

or fitness

Query Limiters/Expanders | Last run via Results
S7 (exercise or Search modes - Interface - EBSCOhost 24
physical activity | Find all my search Research Databases
or fitness) AND | terms Search Screen - Basic Search
(S2 AND S3 AND Database - MEDLINE; AMED -
S4 AND S6) The Allied and
Complementary Medicine
Database; CINAHL Complete
S6 exercise or a/a a/a 569,662
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S5

S1 AND S2 AND
S3 AND S4

a/a

a/a

17

S4

healthcare
professionals or
healthcare
workers or
healthcare

providers

a/a

a/a

77,666

S3

attitudes or
perceptions or
opinions or
thoughts or
feelings or

beliefs

a/a

a/a

1,125,930

S2

stroke or
cerebrovascular

accident or cva

a/a

a/a

399,223

S1

healthy lifestyle
or healthy
behaviors or
healthy diet or

exercise

a/a

a/a

436,046

Appendix Table 6 Search strategy for attitudes to people post-stroke taking part in
cardiac rehabilitation

Databases: CINAHL, AMED and MEDLINE (date: 3/4/2019)

Query

Limiters/Expanders

Last run via

Results

S5

(attitudes or
perceptions or
opinions or

thoughts or

Search modes -
Find all my search

terms

Interface - EBSCOhost
Research Databases

Search Screen - Basic Search

46
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feelings or
beliefs) AND (S1
AND S2 AND S3)

Database - MEDLINE; AMED -
The Allied and
Complementary Medicine

Database; CINAHL Complete

S4

(attitudes or
perceptions or
opinions or
thoughts or
feelings or
beliefs) AND (S1
AND S3)

a/a

a/a

1,170

S3

attitudes or
perceptions or
opinions or
thoughts or
feelings or

beliefs

a/a

a/a

1,125,930

S2

stroke or
cerebrovascular

accident or cva

399,223

S1

cardiac
rehabilitation or

cardiac rehab

a/a

a/a

14,051

Appendix Table 7 Search strategy for experiences of CR

Databases: CINAHL, AMED and MEDLINE (date: 3/4/2019)

Query

Limiters/Expanders

Last run via

Results

S5

(stroke

patients) AND

Search modes -
Find all my search

terms

Interface - EBSCOhost
Research Databases

Search Screen - Basic Search

74
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(S1 AND S2 AND
s4)

Database - MEDLINE; AMED
- The Allied and
Complementary Medicine

Database; CINAHL Complete

S4 | stroke patients 167,086

S3 patients’experi | a/a a/a 369,302
ences

S2 cardiac a/a a/a 14,051
rehabilitation or
cardiac rehab

S1 experiences or | a/a a/a 1,681,268

perceptions or
attitudes or

views
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Appendix 2 — Phase |

Appendix Table 8.1 Bracketing for all qualitative work

Personal

characteristics

Personal beliefs

Effect on the research

although younger females
may exercise to the same
level as males.

White middle People from Asian cultures Awareness of these beliefs and
class may have less opportunity ensure my questioning of people
and motivation to exercise from different cultures and
particularly females. different socioeconomic
. backgrounds is fair and open.
People who work in manual
. Ensure that my body language does
jobs may have less . i
not indicate that | have different
knowledge of healthy ) .
) views or knowledge of the subject,
lifestyles and less i
. . remain neutral.
opportunity to exercise.
Ensure that collaborative analysis is
completed for all of the data.
50 year old Older females are less likely Recognise this belief and question
female to exercise than males this assumption. Make sure the

recruitment strategy is open to
everyone and that the questioning
allows all patients to explain their
beliefs without prompting. Ensure
that my body language does not
indicate that | have different views
or knowledge of the subject,
remain neutral.

Ensure that collaborative analysis is
completed for all of the data.

Physiotherapist
with 30 years
of practice

Exercise is positive and
people should be encouraged
to exercise and live a healthy
lifestyle.

Recognise this belief and ensure
that people who are less positive
about exercise are recruited.
Ensure that the questioning allows
all patients to explain their beliefs
without prompting. Ensure that my
body language does not indicate
that | have different views or
knowledge of the subject, remain
neutral.

Avoid wearing clothes that identify
me as a physiotherapist, introduce
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myself as a researcher. Ensure that
collaborative analysis is completed
on all the data.

Healthy with It is possible for most people | Recognise this belief and ensure
no medical with stroke and other that the recruitment process allows
conditions medical conditions to an open selection of patients within
exercise with support. It may | the exclusion criteria. Ensure that
be that people post-stroke the questioning allows all patients
could be afraid of exercise to explain their beliefs without
and need support. prompting. Ensure that my body
language does not indicate that |
have different views or knowledge
of the subject, remain neutral.
Ensure that collaborative analysis is
completed on all the data.
Specialist Beliefs about the need for Recognise this belief and ensure
Neurological specialist stroke that this perception does not
physiotherapist | physiotherapists to treat influence the questioning in the

people post-stroke

focus groups. Ensure that
collaborative analysis is completed
on all the data.
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Interview schedule for Phase |
Thanks for agreeing to take part

This study is about the experiences and thoughts of people who have had a stroke. I'm
going to ask you some questions which will help us to understand your ideas in

particular about your attitudes to exercise after having a stroke.

| would just like to remind you that | will be taping this conversation but as soon as it is
typed up the information will be anonymous. The recording and typed transcript will be

kept securely on an encoded memory stick.

Do you have any questions before we start?

How are you feeling now you are at home/going home?

How was your experience in hospital?

How would you say you are coping with life after having had a stroke/TIA?
Is there anything that you have found that has helped you cope?

What thoughts do you have about your future?

Do you consider yourself a positive or negative person?

Has this changed since you had a stroke?

Did you used to feel that you had control over your life?

Do you feel that you now have control over your future?

How active were you before your stroke?
Prompts — Formal/Informal

What did you consider to be the appropriate amount of activity to keep someone your

age healthy?

Do you think this has changed now that you have had a stroke?
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Do you plan to do more or less activity now you have had a stroke?
Why?

Does your partner/spouse/family take part in exercise?

Does this affect your attitude to exercise?

What did your stroke doctor tell you about exercise?

Has this affected your decision-making?

What did the therapists tell you about exercise?

Has this affected your decision-making?

Do you think there are any benefits to exercise?

Have your thoughts changed since you had your stroke?

Do you think there are any negative effects of exercise?

Have your thought changed since you had your stroke?

What helped you to exercise before your stroke?

What might help you exercise more now you have had a stroke?
Prompts — Group/Individual/TransportHome/leisure centre/hospital

Independent or guided

What can make it difficult for people who have had a stroke to exercise?
Prompts —Fatigue/Transport

Do you have any thoughts about exercising with others who had not had a stroke?
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Would you have any thoughts about attending a cardiac rehabilitation programme that
was designed to improve your cardio-respiratory fitness but had mainly cardiac patients

attending?

Would you have any thoughts about attending these programmes and being guided by

an exercise professional or nurse or physiotherapist?

If you were part of a research study looking at the effect of CR and other exercise for
stroke patients would you have any thoughts about attending the hospital twice a week

for six weeks?

Did you consider yourself healthy before your stroke?
Do you consider yourself healthy now?
What do you think will affect how healthy you are in the future?

Are there any changes you would like to make to our lifestyle and if so how confident

are you that you can make those changes

Is there anything else you would like to say about your stroke or exercise or healthy

lifestyle?

Thank you for all your answers. | will be typing them all out would you be happy to have

a read of your responses and check that | have recorded what you said appropriately?

If you have any concerns as a result of this discussion | am happy to answer any

guestions about exercise and refer you to your GP for further advice.
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Excerpt from a Reflexive diary for Phase | interviews

First patient interviewed. Older lady who has a number of medical issues which affected
her ability to exercise after the stroke. Her partner was quite protective so did not fully
encourage the patient to exercise after her stroke. Both of them seem to want to
exercise more but perhaps felt they were too old and that they couldn’t do what they
used to. The only exercise she is managing is with a zimmer frame and around the
ground floor of the small semidetached house. Both of the ladies were former nurses
and their knowledge of the guidelines for exercise was incorrect so made me think about
other people’s knowledge and understanding of exercise. Maybe this is an angle to
explore more, peoples understanding of exercise as well as their attitudes towards

exercise.
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Appendix Table 8.2 Stages of Thematic Analysis (adapted from Braun and Clarke, 2006)

Stage Description of Analysis process
1. Familiarising myself a) Narrative preparation ie. Transcribing data
with the data b) Reading and re-reading data and noting down
initial ideas
2. Generating initial a) Coding interesting features of the datain a
codes systematic fashion across entire data set

b) Collating data relevant to each code

3. Searching for a) Collating codes into potential themes
themes b) Gathering all data relevant to each potential
theme
4. Reviewing themes a) Checking the themes work in relation to the

coded extracts
b) Checking the themes work in relation to the
entire data set
c) Reviewing data in search of additional themes
d) Generating a thematic map of the analysis

5. Defining and a) Ongoing analysis to define the specifics of each
naming themes theme and the overall story of the analysis
b) Generating clear definitions and names for
each theme
6. Producing the a) Selection of vivid and compelling extracts
report b) Final analysis of selected extracts

c) Relating the analysis back to the research
question, objectives and previous literature
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Appendix Figure 8.1 Excerpt of interview transcript - Patient 1 - Stage 1 and 2 thematic
analysis (Familiarising myself with the data and generating initial codes)
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Appendix Figure 8.2 Identifying themes from quotes for patients 1 - 6 - Stage 3 - thematic analysis (searching for themes)
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Appendix Figure 8.3 Use of mindmap to check and review themes - Stage 4 - thematic analysis
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Appendix 3 — Phase Il

Interview Schedule for Phase Il

Based on your experience how do patients participate in exercise before and after a

stroke or TIA?

Do people who have had a stroke or TIA change their attitude to exercise after a stroke

or TIA?

(Decreased/increased/personality)

What do you see as the positives of patients exercising after a stroke or TIA?
(Group/individual/BP/strength/fitness)

Do you think there are any negatives of patients exercising after a stroke or TIA?
(psychological/tone/pain/falls/balance/fatigue)

What do you see as the barriers to stroke or TIA patients exercising after a stroke or

TIA? (cardiac/cognition/asymmetry/sensation/carers/costs/transport)

How do you think these barriers can be overcome? (education/exercise facilities)

What do you think are the barriers for stroke patients and TIA patients attending

cardiac rehabilitation programmes? (transport/continence issues)
How can these be overcome?

How useful do you think cardiac rehabilitation programmes are for individuals who

have had a stroke or TIA?
Do you think any changes need to be made to the programmes?
(risk stratification- what guidelines do they use/OM/education/size/ratio/equipment)

Do you have any concerns about patients exercising after a stroke or TIA?
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How would you describe your role and responsibility in influencing patients to exercise
and participate in cardiac rehabilitation after stroke or TIA? Do you think you have a

role?

How would you describe your role and responsibility in influencing patients to take up a

healthy lifestyle after a stroke or TIA?
(any training needed)

How effective do you think lifestyle changes are in preventing further strokes or TIAs

compared to medication changes?

In your experience what are patients’ attitudes to health behaviour change after a TIA

or stroke?

Do you think advice given by other patients or non-healthcare professionals would be

useful for health behaviour change?

Do you think online advice would be useful?

Do you have any other thoughts about stroke and TIA patients and exercise, cardiac

rehabilitation or healthy lifestyles?
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Reflexive diary for Phase Il focus groups
After Focus group 1:

The group of CR nurses and PTs were all keen to explore the use of CR for people post-
stroke but they were obviously concerned about their knowledge and understanding of
stroke. They identified a number of adaptations that would need to be made and this is
useful to think about the classes in phase IV. Will be interesting to see what the stroke
therapists feel about including stroke patients in CR. The CR staff identified that the
educational needs maybe different and this needs to be discussed with the stroke teams.
The CR teams identified a very definite role for themselves about providing healthy

lifestyle advice, | wonder if the stroke teams feel the same.
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Appendix Figure 8.4 Excerpt of focus group transcript - Focus group 5 - Stage 1 and 2
thematic analysis (Familiarising myself with the data and generating initial codes)
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Appendix Figure 8.5 Identifying themes from quotes for focus groups 6 and 7 - Stage 3 - thematic analysis (searching for themes)
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Appendix Figure 8.6 Use of mindmap to check and review themes - Stage 4 - thematic analysis
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Appendix 4 — Phase IV - Interviews

Interview Schedules for Phase IV interviews — Stroke patients
Thanks for agreeing to take part

You have attended Cardiac Rehabilitation over the last six weeks and now we would like
to ask you about your experiences and thoughts about Cardiac Rehabilitation and

exercise after having had a stroke.

| would just like to remind you that | will be taping this conversation but as soon as it is
typed up the information will be anonymous. The recording and typed transcript will be

kept securely on an encoded memory stick.

Do you have any questions before we start?

How are you feeling after all the experiences you have been through over the last few

months?

How would you say you are coping with life after having had a stroke/TIA?
Is there anything that you have found that has helped you cope?

What thoughts do you have about your future?

Do you consider yourself a positive or negative person?

Has this changed since you had a stroke?

Did you used to feel that you had control over your life?

Do you feel that you now have control over your future?

How active were you before your stroke?
Prompts — Formal exercise/Informal exercise

What did you consider to be the appropriate amount of activity to keep someone your

age healthy?
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Do you think this has changed now that you have had a stroke?

What effect has cardiac rehab had on your activity levels?

Why?

Does your partner/spouse/family take part in exercise?

Prompt — Effects

Do you think there are any benefits to exercise?

Have your thoughts changed since you had your stroke?

Have your thoughts changed since you have taken part in cardiac rehab?
Do you think there are any negative effects of exercise?

Have your thoughts changed since you had your stroke?

Have your thoughts changed since you have taken part in cardiac rehab?
What helped you to exercise before your stroke?

What might help you exercise more now you have had a stroke?
Prompts — Group or individual/Independent or guided

What can make it difficult for people who have had a stroke to exercise?

Prompts- Transport/Effort/Fatigue

What are your thoughts about attending cardiac rehab?

Prompts — Cardiac patients/Staff/Content of exercise programme/Leisure centre or

home/Content of educational programme

Did you consider yourself healthy before your stroke?
Do you consider yourself healthy now?

What do you think will affect how healthy you are in the future?
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Are there any changes you would like to make to your lifestyle and if so how confident

are you that you can make those changes.

Is there anything else you would like to say about your stroke or exercise or cardiac

rehabilitation or healthy lifestyle?

Prompts — Cardiac rehab for stroke patients?

Thank you for all your answers. | will be typing them all out would you be happy to have

a read of your responses and check that | have recorded what you said appropriately?

If you have any concerns as a result of this discussion | am happy to answer any

guestions about exercise and refer you to your GP for further advice.
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Interview Schedules for Phase IV interviews — Stroke non-patients

How are you feeling after all the experiences you have been through over the last few

months?

How would you say you are coping with life after having had a stroke/TIA?
Is there anything that you have found that has helped you cope?

What thoughts do you have about your future?

Do you consider yourself a positive or negative person?

Has this changed since you had a stroke?

Did you used to feel that you had control over your life?

Do you feel that you now have control over your future?

How active were you before your stroke?
Prompts — Formal exercise/Informal exercise

What did you consider to be the appropriate amount of activity to keep someone your

age healthy?

Do you think this has changed now that you have had a stroke?

Does your partner/spouse/family take part in exercise?

Prompt — Effects

Do you think there are any benefits to exercise?

Have your thoughts changed since you had your stroke?

Do you think there are any negative effects of exercise?

Have your thoughts changed since you had your stroke?

Have your thoughts changed since you have taken part in cardiac rehab?

What helped you to exercise before your stroke?
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What might help you exercise more now you have had a stroke?
Prompts — Group or individual/Independent or guided
What can make it difficult for people who have had a stroke to exercise?

Prompts- Transport/Effort/Fatigue

You decided not to take part in CR, which is absolutely fine, can | ask why?

Prompts — Individual/environmental

Did you consider yourself healthy before your stroke?
Do you consider yourself healthy now?
What do you think will affect how healthy you are in the future?

Are there any changes you would like to make to your lifestyle and if so how confident

are you that you can make those changes.

Is there anything else you would like to say about your stroke or exercise or cardiac

rehabilitation or healthy lifestyle?

Thank you for all your answers. | will be typing them all out would you be happy to have

a read of your responses and check that | have recorded what you said appropriately?

If you have any concerns as a result of this discussion | am happy to answer any

guestions about exercise and refer you to your GP for further advice.
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Interview Schedules for Phase IV interviews — Cardiac patients

How are you feeling after all the experiences you have been through over the last few

months?

How would you say you are coping with life after having had a cardiac event?
Is there anything that you have found that has helped you cope?

What thoughts do you have about your future?

Do you consider yourself a positive or negative person?

Has this changed since you had your cardiac event?

Did you used to feel that you had control over your life?

Do you feel that you now have control over your future?

How active were you before your cardiac event?
Prompts — Formal exercise/Informal exercise

What did you consider to be the appropriate amount of activity to keep someone your

age healthy?

Do you think this has changed now that you have had a cardiac event?
Does your partner/spouse/family take part in exercise?

Prompt — Effects

Do you think there are any benefits to exercise?

Have your thoughts changed since you had your cardiac event?

Do you think there are any negative effects of exercise?

Have your thoughts changed since you had your cardiac event?

Have your thoughts changed since you have taken part in cardiac rehab?
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What helped you to exercise before your cardiac event?

What might help you exercise more now you have had a cardiac event?
Prompts — Group or individual/Independent or guided

What can make it difficult for people who have had a cardiac event to exercise?

Prompts- Transport/Effort/Fatigue

What are your thoughts about attending cardiac rehab with people that have had a

stroke?

Prompts — Content of exercise programme/Leisure centre or home/Content of

educational programme

Did you consider yourself healthy before your cardiac event?
Do you consider yourself healthy now?
What do you think will affect how healthy you are in the future?

Are there any changes you would like to make to your lifestyle and if so how confident

are you that you can make those changes.

Is there anything else you would like to say about your cardiac event or exercise or

cardiac rehabilitation or healthy lifestyle?

Thank you for all your answers. | will be typing them all out would you be happy to have

a read of your responses and check that | have recorded what you said appropriately?

If you have any concerns as a result of this discussion | am happy to answer any

guestions about exercise and refer you to your GP for further advice.
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Excerpt from a Reflexive diary for Phase IV interviews
After interviewing patient 12:

This patient has significant physical disabilities including expressive dysphasia, high tone
and difficulties walking. Up until this point most of the patients have been positive about
their experiences of CR but this patient really did not enjoy it at first as he was
embarrassed and found it difficult. He said by the end he found it ok but would prefer to
have been in a group with similar difficulties. He would like to continue to exercise but
will find it very difficult as he can’t drive and his daughters all work and have family
commitments. Despite all his difficulties he remains up-beat and positive. He was a
smoker and has given up as he realises the significant impact that smoking has had on

his stroke.
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Appendix Figure 8.7 Excerpt of interview transcript - Patient 32 - Stage 1 and 2 thematic
analysis (Familiarising myself with the data and generating initial codes)




Appendix Figure 8.8 Identifying themes from quotes for patients 29 - 32 - Stage 3 - thematic analysis (searching for themes)
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Appendix Figure 8.9 Use of mindmap to check and review themes - Stage 4 thematic analysis
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Appendix 5 — Phase IV — focus groups

Interview schedule — CR and stroke teams

Based on your experience how do patients participate in exercise before and after a

stroke or TIA?

Do people who have had a stroke or TIA change their attitude to exercise after a

stroke or TIA?

(Decreased/increased/personality)

What do you see as the positives of patients exercising after a stroke or TIA?
(Group/individual/BP/strength/fitness)

Do you think there are any negatives of patients exercising after a stroke or TIA?
(psychological/tone/pain/falls/balance/fatigue)

What do you see as the barriers to stroke or TIA patients exercising after a stroke or

TIA?
(cardiac/cognition/asymmetry/sensation/carers/costs/transport)
How do you think these barriers can be overcome?

(education/exercise facilities)

How useful do you think cardiac rehabilitation programmes are for individuals who

have had a stroke or TIA?

What do you think are the barriers for stroke patients and TIA patients attending

cardiac rehabilitation programmes?

(transport/continence issues)

How can these be overcome?

Do you think any changes need to be made to the programmes?

(risk stratification- what guidelines do they use/OM/education/size/ratio/equipment)
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Do you have any concerns about patients exercising after a stroke or TIA?

How would you describe your role and responsibility in influencing patients to exercise
and participate in cardiac rehabilitation after stroke or TIA? Do you think you have a

role?

How would you describe your role and responsibility in influencing patients to take up

a healthy lifestyle after a stroke or TIA?
(any training needed)

How effective do you think lifestyle changes are in preventing further strokes or TlAs

compared to medication changes?

In your experience what are patients’ attitudes to health behaviour change after a TIA

or stroke?

Do you think advice given by other patients or non-healthcare professionals would be

useful for health behaviour change?

Do you think online advice would be useful?

Do you have any other thoughts about stroke and TIA patients and exercise, cardiac

rehabilitation or healthy lifestyles?
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Reflexive diary for Phase IV focus groups
After focus group 1 with stroke therapists:

Only one of the therapists had seen a patient after they had taken part in the CR and
they were pleasantly surprised that they enjoyed it and that there was no negative
impact on her tone. Made me think that this is a major difficulty with the stroke teams
referring into the CR programmes as they are not aware of the results of the CR. The
stroke teams are concerned about tone and fatigue but are not provided with the
positive results of the CR programme. Will explore this more with other focus groups.
The stroke teams also seem to have a very protective nature towards their patients

and maybe this is impacting on the ability of the patients to be self-managing.
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Appendix Figure 8.10 Excerpt of focus group transcript - Focus group 2 - Stage 1 and 2
thematic analysis (Familiarising myself with the data and generating codes)
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Appendix Figure 8.11 Identifying themes from quotes for focus group 1 - Stage 3 - thematic analysis (searching for themes)
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Appendix Figure 8.12 Use of mindmap to check and review themes - Stage 4 - thematic analysis
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Appendix 6 — Ethics, Consent forms and PIS

Ethics approval letter

Re-issue FIFO, 14 August 2014 — Removal of "not highlighted' documents

NHS

Health Research Authority
MRES Committee East Midlands - Northampton

Royal Standard Place
Muottingham
NG1 8FS
Telephone: 0115 833 8440
11 August 2014
Professor Sally Singh
Department of Respiratory Medicine
University Hospitals of Leicester
Leicester
LE3 QP

Dear Professor Singh,

Study title: Afensﬁity study to identify attitudes, determine outcome
measures and develop an intervention to inform a definitive trial
that will determine the effectiveness of adapted cardiac
rehabilitation for sub-acute stroke patients.

REC reference: | 14/EMMO0GT

IRAS project ID: | 151210

Thank you for your letter of 04 August 2014, responding fo the Committee's request for further
information on the above research and submitting revised documentation.

The further information has been considered on behalf of the Commitiee by the Chair.

We plan to publish your research summary wording for the above study on the HRA website,
together with your contact details. Publication will be no earlier than three months from the
date of thiz opinion letter. Should you wish to provide a substitute contact point, require
further information, or wish to make a request to postpone publication, please contact the
REC Manager, Rebecca Morledge, NRESCommittee. EastMidiands-Northampton@nhs.net.

Confirmation of ethical opinion

On behalf of the Commitiee, | am pleased to confirm a favourable ethical opinion for the above
research on the basis described in the application form, protocol and supporting documentation
as revised, subject to the conditions specified below.

Conditions of the favourable opinion

The favourable opinion iz subject to the following conditions being met prior to the start of the
study.
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Re-issue FIFO, 14 August 2014 — Removal of ‘not highlighted’ documents

Management permission or approval must be obtained from each host organisation prior to the
start of the study at the site concerned.

Management permission ("R&D approval”) should be sought from all NHS organisations
involved in the study in accordance with NHS research govermance arrangements.

Guidance on applying for NHS permission for research is available in the Integrated Research
Application System or at http://www rdforum.nhs. uk.

Where a NHS arganisafion’s role in the study Is limited to identifying and referring potential
participants to research sites ("participant identification centre"), guidance should be sought
from the R&D office on the infarmation if requires to give pemmission for this activity.

For non-NHS sites, site management permission should be obtained in accordance with the
procedures of the relevant host organisation.

Sponsars are not required to notify the Committee of approvals from host organisations

Reqgistration of Clinical Trials

All clinical trials (defined as the first four categories on the IRAS filter page) must be registered
on a publically accessible database within 6 weeks of recruitment of the first participant (for
medical device studies, within the timeline determined by the current registration and publication
trees).

There is no requirement to separately notify the REC but you should do so at the earliest
opportunity e g when submitting an amendment. We will audit the registration details as part of
the annual progress reporting process.

To ensure transparency in research, we strongly recommend that all research is registered but
for non clinical trials this is not cumrently mandatory.

If a sponsor wishes to contest the need for registration they should contact Catherine Blewett
(catherineblewett@nhs.net), the HRA does not, however, expect exceptions to be made.

Guidance on where to register is provided within IRAS.

It is the responsibility of the sponsor to ensure that all the conditions are complied with
before the start of the study or its initiation at a particular site (as applicable).

Ethical review of research sites

MNHS sites

The favourable opinion applies to all NHS sites taking part in the study, subject to management

permission being obtained from the NHS/HSC R&D office prior to the start of the study (see
"Conditions of the favourable opinion” below).
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Approved documents

The final list of documents reviewed and approved by the Committee is as follows:
Document Version |Date
Covering letter on headed paper [Covering letter] 1 29 July 2014
GP/consultant information sheets or letters [Part | - GP letter] 2 29 July 2014
GP/consultant information sheets or letters [Fart IV - GP letter interviews] (2 29 July 2014
GP/consultant information sheets or letters [Part IV - GP letter] 2 29 July 2014
GP/consultant information sheets or letters [Part [ll - GP letter) 2 29 July 2014
IRAS Checklist XML [Checklist_12082014] 12 August 2014
Letters of invitation to participant [Part Il - invitation letter] 1 28 May 2014
Letters of invitation to participant [Part Il - invitation letter] 1 28 May 2014
Letters of invitation to participant [Part IV - invitation letter] 1 28 May 2014
Letters of invitation to participant [Part | - invitation letter] 1 28 May 2014
Interview schedules or topic guides for participants [Part IV - interview 1 28 May 2014
schedule]

Interview schedules or topic guides for participants [Part | - interview 1 28 May 2014
schedule]

Other [Part | - reply slip] 1 28 May 2014
Other [Part Il - ISWT] 1 28 May 2014
Other [Part Il - Focus group) 1 28 May 2014
Other [Part |-V - NIHSS] 1 28 May 2014
Other [Part IV - reply slip] 1 28 May 2014
Other [Part Il - reply slip] 1 28 May 2014
Other [Part Ill - VO2 peak] 1 28 May 2014
Gther [Part I1l - reply slip] 1 28 May 2014
Other [Part 11l - SMWT] 1 28 May 2014
Other [Part IV - falls diary] 1 28 May 2014
Other [Part IV - patient record sheet] 1 28 May 2014
Participant consent form [Part Il - consent form]) 2 29 July 2014
Participant consent form [Part IV - consent interviews) 2 29 July 2014
Participant consent form [Part | - consent carers] 1 29 July 2014
Participant consent form [Part IV - consent form] 2 29 July 2014
Participant consent form [Part | - consent form] 2 29 July 2014
Participant consent form [Part Ill - consent forms] 2 29 July 2014
Participant information sheet (PIS) [Part Il - PIS] 2 29 July 2014
Participant information sheet (PIS) [Part IV - PIS interviews] 2 29 July 2014
Participant information sheet (PIS) [Part | - PIS carers] 1 29 July 2014
Participant information sheet (PIS) 2 29 July 2014
Participant information sheet (PIS) [Part | - PIS] 2 29 July 2014
Participant information sheet (PI13) [Part lll - P15] 2 29 July 2014
REC Application Form [REC_Form_04082014] 04 August 2014
Research protocol or project proposal 1 28 May 2014
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Summary CV for Chief Investigator (CI) [CV - CI] 1 28 May 2014
Summary CV for student [CV - student] 1 28 May 2014
Summary CV for supervisor (student research) [CV - Supervisor] 1 28 May 2014
Validated questionnaire [Part IV - HAD] 1 28 May 2014
Validated questionnaire [Part IV - SF36] 1 28 May 2014
Validated questionnaire [Part IV - MAS] 1 28 May 2014
Validated questionnaire [Part IV - MFSI] 1 28 May 2014
Validated questionnaire [Part IV - 515 ] 1 28 May 2014

Statement of compliance

The Committee is constituted in accordance with the Govermnance Amrangements for Research
Ethics Committees and complies fully with the Standard Operating Procedures for Research
Ethics Committees in the UK.

After ethical review

Reporting requirements

The attached document “Affer ethical review — guidance for researchers” gives detailed
guidance on reporting requirements for studies with a favourable opinion, including:

Notifying substantial amendments

Adding new sites and investigators
Motification of serious breaches of the protocol
Progress and safety reports

Motifying the end of the study

The HRA website also provides guidance on these topics, which is updated in the light of
changes in reporting requirements or procedures.

User Feedback

The Health Research Authority 1s continually striving to provide a high quality service to all
applicants and sponsors. You are invited to give your view of the service you have received and
the application procedure. If you wish to make your views known please use the feedback form
available on the HRA website:
http:/fwww.hra.nhs.uk/about-the-hra/governance/quality-assurance/

HRA Training

We are pleased to welcome researchers and R&D staff at our training days — see details at
http-/fwww hra.nhs.uk/hra-training/

[ 14/EMI1067 Please quote this number on all correspondence

With the Committee’s best wishes for the success of this project.
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Yours sincerely,

Mr Ken Willis

Chair
Email: NRESCommittee EastMidlands-Northampton@nhs . net
Enclosures:  “After ethical review — guidance for researchers”

Copy ta: Mrs Carolyn Maloney
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Consent form — Phase |

Version 2. 29/7/2014.
Part | — Interview study
Original — kept in site file. Copy — to patient and in Medical notes.

General Hospital
Gwendolen Road
Leicester

LE5 4PW

Chief Investigator: Professor Sally Singh
Contact: Nicola Clague-Baker, Research Physiotherapist. Tel: 07912950671

Part | — Interview study - Exploring attitudes to exercise in people who have
had a stroke or TIA

Please initial boxes

1. | confirm that | have read and understood the information sheet
(Part | — Interview study. 29/7/14 version 2) for the above study. | have had time to think
about whether or not | would like to take part in this study and have had the opportunity
to ask questions.

2. lunderstand that my participation in this study is voluntary and that | am free to
withdraw from the study at any time, without giving any reason and without my
medical care or legal rights being affected.

3. | give permission for the researcher to make written notes of her thoughts
during the interview.

4. | give permission for the interview to be audiotaped.

5. | am aware that the results of this study will be published and | give permission
for anonymised quotes from my interview to be printed in the published report.

6. | give permission for anonymous data to be shared outside of UHL

7. | give permission for my GP to be informed of my participation in the study
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Consent Form University Hospitals of Leicester

Part | — Interview study

8. | understand that relevant sections of my medical notes and/or data may be
looked at by responsible individuals from the study team, the Sponsor,
Research Ethics Committee, NHS Trust or from regulatory authorities

Where it is relevant to my taking part in the research.
| give permission for these individuals to access my records.

9. | agree to take part in this study.

Name of Participant Date Signature

Name of Researcher Date Signature
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Consent form — Phase Il
Version 2. 29/7/2014.

Part Il — Focus groups

Leicester General Hospital
Gwendolen Road
Leicester

LE5 4PW

Chief Investigator: Professor Sally Singh
Contact: Nicola Clague-Baker, Research Physiotherapist. Tel: 07912950671

Part Il — Focus groups - Exploring healthcare professionals’ attitudes to exercise and

Cardiac Rehabilitation in individuals with mild to moderate stroke and TIA

Please initial boxe:

1. | confirm that | have read and understood the information sheet
(Part Il — Focus groups 29/7/14 version 2) for the above study. | have had time to
think about whether or not | would like to take part in this study and have had the opportunity
to ask questions.

2. lunderstand that my participation in this study is voluntary and that | am free to
withdraw from the study at any time, without giving any reason and without my
medical care or legal rights being affected.

3. | give permission for the researcher to make written notes of her thoughts during
the focus group.

4. | give permission for the focus group to be audiotaped and am aware of and will
adhere to the ground rules

5. | am aware that the results of this study will be published and | give permission
for anonymised quotes from this focus group to be printed in the published report.

6. | give permission for anonymous data to be shared outside of UHL
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Consent Form University Hospitals of Leicester

Part Il — Focus group study

7.l understand that relevant sections of my medical notes and/or data may be
looked at by responsible individuals from the study team, the Sponsor, Research
Ethics Committee, NHS Trust or from regulatory authorities where it is relevant to

my. taking part in the research. | give permission for these individuals to access my records.

8. | agree to take part in this study.

Name of Participant Date Signature

Name of Researcher Date Signature
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Consent form — Phase Il

Version 2. 29/7/2014.

Part Ill — Validity study

Original — place in Site File. Copy — to Patient and in Medical notes
Physiotherapy Department
Leicester General Hospital
Gwendolen Road
Leicester

LES 4PW

Chief Investigator: Professor Sally Singh
Contact: Nicola Clague-Baker, Research Physiotherapist. Tel: 07912950671

Part Il = Validity study - A study to test three clinical measures of cardiovasc!
fitness in stroke and TIA patients

Please initial in b

1. I confirmthat | have read the information sheet (Part Ill — Validity study.Version 2. 29/7/2014)
for the above study.l have had the opportunity to consider the information, ask questions and
had these answered satisfactorily.

2. lunderstand that my participation is voluntary and that | am free to withdraw at any time,
without giving any reason, without my medical care or legal rights being affected.

3. | consent for the research team and the study physiotherapist to look at my medical records

4. | understand that relevant sections of the data collected during the study may be looked at
by individuals involved in the study for analysis and discussion.
| permit these individuals access to my records.

5. | consent to the research team holding the contact details | have previously sent them
so that they can contact me for follow up information or if they need to check the information
| have given them. | understand these details will be held securely and destroyed after a letter
telling me the results of the study has been sent to me.

6. | agree to my GP being informed of my participant in the study

7. 1 am aware that the results of the study may be presented in research reports, scientific
conferences and/or journals. However, the information | provide for the study will remain

\/arcinn 2 2Q/7/2011
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Consent Form
Part Il — Validity study

conferences and/or journals. However, the infoermation | provide for the study will remain
confidential.

8. | give permission for anonymous data to be shared outside of UHL

9. | understand that relevant sections of my medical notes and/or data may be looked at
by responsible individuals from the study team, the Sponsor, Research Ethics Committee,
NHS Trust or from regulatory authorities where it is relevant to my taking part in the research.
| give permission for these individuals to access my records

10. | agree to take partin the above study

Name of Participant Date Signature

Name of Researcher Date Signature
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Consent forms — Phase IV

Version 2. 29/7/2014.
Part IV - Cohort study
Original — kept in Site file. Copy — to patient and in Medical records
Physiotherapy Department
Leicester General Hospital
Gwendolen Road
Leicester

LES 4PW

Chief Investigator: Professor Sally Singh
Contact: Nicola Clague-Baker, Research Physiotherapist. Tel:07912950671

Part IV — Cohort Study - A study to determine if cardiac rehabilitation is acceptable for
patients who have had a stroke or TIA in order to inform a larger study.

Please initial in box

1. I confirm that | have read the information sheet (Part IV — cohort study. Version 2. 29/7/2014)
for the above study. | have had the opportunity to consider the information, ask questions and
had these answered satisfactorily.

2. | understand that my participation is voluntary and that | am free to withdraw at any time,
without giving any reason, without my medical care or legal rights being affected.

3. | consent for the research team and the study physiotherapist to look at my medical records

4. | understand that relevant sections of the data collected during the study may be looked at by
individuals involved in the study for data analysis and discussion. | permit these individuals
access to my records.

5. | consent to the research team holding the contact details | have previously sent them so that
they can contact me for follow up information or if they need to check the information | have
given them. | understand these details will be held securely and destroyed after a letter telling
me the results of the study has been sent to me.

6. |agreeto my GP being informed of my participant in the study

7. 1 am aware that the results of the study may be presented in research reports, scientific
conferences and/or journals. However, the information | provide for the study will remain
confidential.
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University Hospitals of Leicester

Consent Form
Part IV — Cohort study

8. lunderstand that relevant sections. o edical.netes andlor data.may. be looked at b

respansible individuals from the study team, the Sponsor, Research Ethics Committee, NHS
Trust or from regulatory authorities where it is relevant to my taking part in the research. |
give permission for these individuals to access my records

ections.of my.medi

9. | agree to take part in the above study

Name of Participant Date Signature

Name of Researcher Date Signature
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. /
Information sheet — Part | Physiotherapy Department

Version 2 29/7/014 Leicester General Hospital

Part | - interview study
Gwendolen Road
Leicester

LES 4PW

Chief Investigator — Professor Sally Singh
Contact: Nicola Clague-Baker, Research Physiotherapist
Tel: 0116 252 3305 mobile: 07912950671
email: Njc36@le.ac.uk

Part | — Interview study - Exploring attitudes to exercise in people who have
had a stroke or Transient Ischaemic Attack (TIA)

INFORMATION LEAFLET

You are invited to take part in a stroke/TIA study. Before you decide whether or not to take part,
we would like to explain why the study is being done and what it will involve. Please read the
following information and ask us if anything is not clear, or if you would like more information,
using one of the contact options listed above.

What is the purpose of this study?

It is well known that exercise forms part of a healthy lifestyle and that exercise can contribute to better
health outcomes. It is also known that people who have experienced a major physical event such as a
stroke or TIA may find it more difficult to participate in exercise. The purpose of this study is to explore
people’s experiences of exercise before and after having a stroke or TIA. We hope that by speaking
with you we can gain information that will allow us to provide better care for people with stroke or TIA.
The project is also gathering information for an educational qualification.

Why have | been invited?
You have been invited because you have had a stroke or TIA and we believe, therefore, that you may
be eligible to participate in the study.

What will happen if | decide to take part?

If you decide to take part you will be visited at home by one of the research team at a time convenient
for you. They will go through the information sheet with you and then ask you to complete a consent
form. They will then conduct the interview which will take up to one hour. You will be asked questions
about your thoughts and attitudes to exercise before and after your stroke or TIA. The interview will be
recorded and the data transcribed and analysed by the research assistants. The recorded data and
the transcript of that information will be securely stored and kept for five years. The data will be
anonymous and confidential and will not be shared with anyone other than the two research
assistants and the expert qualitative advisor. You might be asked to review the transcript of your
interview to confirm if that is what you said.
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Do | have to take part? sl

Only if you want to.

Participation is voluntary, you may refuse to participate or withdraw from the study at any time. You
do not need to tell us why you do not want to take part. If you choose to withdraw or not to
participate, your decision will in no way affect your future treatment. It may be that the investigator or
sponsor of the study consider that it is in your interests to withdraw you or stop the study altogether.

What are the possible disadvantages and risks of taking part?
There are no risks or side effects from taking part in this study.

Are there any costs involved?
No. The researcher will come to your house to talk to you so there will be no costs incurred by
yourself.

Confidentiality

The records will identify you only by a number (not your hospital number) and your initials. All
information in your notes will be treated in strict confidence. A copy of the Informed Consent Form will
be kept and you will be given a copy. The information from this study will be retained for five years. If
you agree to participate in this study, your General Practitioner will be informed, unless you state
otherwise.

Your rights

Your participation in this study is entirely voluntary and refusal will not affect any other medical
treatment. You may, without giving reason, refuse to take part in the trial, and this will not in any way
affect your continuing treatment by your doctor or therapist.

Who is organising and funding the research?
This study is being conducted by a team of experts at UHL NHS Trust, University of Leicester, Coventry
University and Loughborough University. It is being funded by The Stroke Association.

Are there any benefits of taking part in this study?

There may be no benefits to taking part. However, the aim of the study is to help determine the attitudes
to exercise of people who have had a stroke to help provide better care for people with stroke in the
future. Personally you will be able to discuss your exercise and your future healthy lifestyle with a
chartered physiotherapist.

What if there is a problem?

In the very unlikely event of you being harmed by taking part in this research project, there are no
special compensation arrangements. If you are harmed due to someone’s negligence, then you may
have grounds for legal action but you may have to pay for it. Regardless of this, if you wish to complain,
or have any concerns about any aspect of the way you have been approached or treated during the
course of this study, the normal National Health Service complaints mechanisms would be available to
you. If you have a concern about any aspect of this study, you should ask to speak to the researchers
who will do their best to answer your questions [tel:07912950671]. If you remain unhappy and wish to
complain formally, you can do this. Details can be obtained from the Patient Information and Liaison
Service: Free phone line: 08081 788337. Email: pils@uhl-tr.nhs.uk.

Who has reviewed the study?
The Northampton Research Ethics committee has reviewed this study.

What do 1 do now?
If you agree to take part, please telephone the contact number on the attached letter to arrange your
appointment or return the enclosed reply slip.

Thank you.
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Information sheet - Part II Leicester General Hospital

Version 2 29/7/2014 Gwendolen Road

Part Il — focus group study Leicester

LES 4PW

Chief Investigator — Professor Sally Singh
Contact: Nicola Clague-Baker, Research Physiotherapist
Tel: 0116 252 3305 mobile: 07912950671
email: Njc36@le.ac.uk

Part Il - Exploring healthcare professionals’ attitudes to exercise and Cardiac

Rehabilitation in individuals with mild to moderate stroke

INFORMATION LEAFLET

You are invited to take part in a stroke/TIA study. Before you decide whether or not to take part,
we would like to explain why the study is being done and what it will involve. Please read the
following information and ask us if anything is not clear, or if you would like more information,
using one of the contact options listed above.

What is the purpose of this study?

It is well known that exercise forms part of a healthy lifestyle and that exercise can contribute to better
health outcomes. It is also known that people who have experienced a major physical event such as a
stroke or TIA may find it more difficult to participate in exercise. The purpose of this study is to explore
healthcare professionals’ attitudes to exercise and cardiac rehabilitation in individuals with mild to
moderate stroke or TIA. We hope that by speaking with you we can gain information that will allow us
to provide better care for people with stroke and TIA. The project is also gathering information for an
educational qualification.

Why have | been invited?

You have been invited because you are a healthcare professional with expertise in either stroke
rehabilitation or cardiac rehabilitation and we believe, therefore, that you may be eligible to participate
in the study.

What will happen if | decide to take part?

If you decide to take part you will be asked to attend a focus group in a convenient location to your
workplace. You will be asked to read the information sheet and consent form and then you will be asked
to complete a consent form. The focus group will take up to one hour. You will be asked to discuss
questions exploring the subject of exercise after stroke/TIA. It will be audio-recorded and the data
transcribed and analysed by the research assistants. The recorded data and the transcript of that
information will be securely stored and kept for five years. The data will be anonymous and confidential
and will not be shared with anyone other than the two research assistants and the expert qualitative
advisor. You might be asked to review the transcript of the focus group to confirm if that is what you
said.

Do | have to take part?
Only if you want to.
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Participation is voluntary, you may refuse to participate or withdraw from the study at any time. You do not need to tell
us why you do not want to take part. It may be that the investigator or sponsor of the study consider that it is in your
interests to withdraw you or stop the study altogether.

What are the possible disadvantages and risks of taking part?
There are no risks or side effects from taking part in this study.

Are there any costs involved?
No. The focus group will take place in your workplace and in your work time so no costs will be incurred by yourself.

Confidentiality

The records will identify you only by a number (not your hospital number) and your initials. A copy of the Informed
Consent Form will be kept and you will be given a copy. The information from this study will be retained for five years.
Only your name and profession will be recorded. All information which is collected about you for the purpose of the
research will be kept strictly confidential. Information will be stored on separate secure computer databases, to which
only members of the study team have access. Various regulatory bodies oversee clinical research projects to ensure
research quality and to protect study participants. Individuals from the NHS Health Board of your area, representatives
from the regulatory bodies may see the data collected about you, where it is relevant to your taking part in this
research, as part of their routine monitoring, to ensure the trial meets the appropriate quality assurance and data
confidentiality standards.

Your rights
Your participation in this study is entirely voluntary. You may, without giving reason, refuse to take part in the trial.

Who is organising and funding the research?
This study is being conducted by a team of experts at UHL NHS Trust, University of Leicester, Coventry University and
Loughborough University. It is being funded by The Stroke Association.

Are there any benefits of taking part in this study?

There may be no benefits to taking part. However, the aim of the study is to help determine the attitudes to exercise and
cardiac rehabilitation of people who work with patients that have had a stroke or cardiac problems. Ultimately this will
help to provide better care for people with stroke in the future.

What if there is a problem?

In the very unlikely event of you being harmed by taking part in this research project, there are no special compensation
arrangements. If you are harmed due to someone’s negligence, then you may have grounds for legal action but you
may have to pay for it. Regardless of this, if you wish to complain, or have any concerns about any aspect of the way
you have been approached or treated during the course of this study, the normal National Health Service complaints
mechanisms would be available to you. If you have a concern about any aspect of this study, you should ask to speak
to the researchers who will do their best to answer your questions [tel:07912950671]. If you remain unhappy and wish
to complain formally, you can do this. Details can be obtained from the Patient Information and Liaison Service: Free
phone line: 08081 788337. Email: pils@ubhl-tr.nhs.uk.

Who has reviewed the study?
The Northampton Research Ethics committee has reviewed this study.

What do | do now?
If you agree to take part, please telephone the contact number on the attached letter to arrange your appointment or
return the enclosed reply slip.

Thank you.
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Information sheet — Part Il

Version 2 29/7/2014
Part Ill — Validity study

Physiotherapy Department
Leicester General Hospital
Gwendolen Road
Leicester

LES 4PW

Chief Investigator — Professor Sally Singh
Contact: Nicola Clague-Baker, Research Physiotherapist
Tel: 0116 258 4072 mobile: 07912950671
email: Njc36@le.ac.uk

Part 11l - A study to test three clinical measures of cardiovascular fitness in stroke and
Transient Ischaemic Attack (TIA) patients

INFORMATION LEAFLET

You are invited to take part in a stroke/TIA study. Before you decide whether or not to take part, we would like
to explain why the study is being done and what it will involve. Please read the following information and ask
us if anything is not clear, or if you would like more information, using one of the contact options listed above.

What is the purpose of this study?

It is well known that exercise forms part of a healthy lifestyle and that exercise can contribute to better health outcomes.
It is also known that people who have experienced a major physical event such as a stroke or TIA may find it more
difficult to participate in exercise. The purpose of this study is to test three measures of cardiovascular fitness to
determine which one would be the most appropriate to measure cardiovascular fitness with people who have had a
stroke or TIA. The project is also gathering information for an educational qualification.

Why have | been invited?
You have been invited because you have had a stroke or TIA and we believe, therefore, that you may be eligible to
participate in the study.

What will happen if | decide to take part?

If you decide to take part you will be asked to attend the Glenfield Hospital on a date and time convenient to you.
Transport will be provided. When you arrive you will be met by one of the research assistants who will discuss the trial
again with you and ask you to fill out the consent form. After you have consented to be on the trial you will be asked to
complete three measures of your fitness — the six minute walk test, the shuttle walk test and a bike test (VO2 peak test).

The six minute walk test is a measure that involves walking between two cones for six minutes and the distance you

walk is recorded. You can go at your own speed and rest as many times as you like with this test. You will do this test
twice with at least 30 minutes rest between.
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The shuttle walk test involves walking between two cones, the speed that you walk is progressively increased and the
distance you manage to walk is recorded. If you cannot manage the speed required we will stop the test. You can stop
at any time during this test if you cannot go any further and the test will be ended. You will do this test twice with at least
a thirty minute rest between.

The bike test (VO2 peak test) involves cycling on a static bike with a mask on so that the oxygen you take in and
breathe out is recorded. The settings on the bike will gradually be changed, that is, the resistance will be increased to
challenge your fitness. You will be required to cycle at a set speed. If you cannot manage the set speed then we will
stop the test. If at any time you need to stop this is fine. You will do this test once. There will be plenty of time allowed
to rest between each test.

You will do the bike test first but the order of the other two tests will be randomised so some people will complete the
six minute walk test next and some people will complete the shuttle walk test next. You will be constantly monitored by
trained staff to ensure safe procedures and during the bike test (VO2 peak test) your heart will be monitored using an
ECG, your blood pressure will also be recorded, and your breathing will be measured using a pulse oximeter where a
small probe is placed onto your finger. A doctor will be available if necessary.

Do | have to take part?

Only if you want to.

Participation is voluntary, you may refuse to participate or withdraw from the study at any time. You do not need to tell
us why you do not want to take part. If you choose to withdraw or not to participate, your decision will in no way affect
your future treatment. It may be that the investigator or sponsor of the study consider that it is in your interests to
withdraw you or stop the study altogether.

What are the possible disadvantages and risks of taking part?

These tests are regularly used for patients who have had cardiac events and respiratory disease without complications.
Stroke patients have also completed the VO2 peak and six minute walk tests without complications. The Shuttle walk
test has not been completed with stroke patients before but presents no additional risks compared to the VO2 peak or
the six minute walk test.

Are there any costs involved?
No. Transport will be provided so you will not be required to pay for transport to or from the Glenfield Hospital. While
you are at the hospital we will pay for any refreshments you need.

Confidentiality

The records will identify you only by a number (not your hospital number) and your initials. All information in your notes
will be treated in strict confidence. A copy of the Informed Consent Form will be kept and you will be given a copy. The
information from this study will be retained for five years. If you agree to participate in this study, your General
Practitioner will be informed, unless you state otherwise. Information will be stored on separate secure computer
databases, to which only members of the study team have access. Various regulatory bodies oversee clinical research
projects to ensure research quality and to protect study participants. Individuals from the NHS Health Board of your
area, representatives from the regulatory bodies may see the data collected about you, where it is relevant to your taking
part in this research, as part of their routine monitoring, to ensure the trial meets the appropriate quality assurance and
data confidentiality standards.

Your rights

Your participation in this study is entirely voluntary and refusal will not affect any other medical treatment. You may,
without giving reason, refuse to take part in the trial, and this will not in any way affect your continuing treatment by
your doctor or therapist.

Who is organising and funding the research?
This study is being conducted by a team of experts at UHL NHS Trust, University of Leicester, Coventry University and
Loughborough University. It is being funded by The Stroke Association.
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Are there any benefits of taking part in this study? -~

There may be no benefits to taking part. However, the aim of the study is to help determine the most
appropriate test to measure cardiovascular fitness in stroke and TIA patients. Your involvement will
therefore help future stroke and TIA patients determine their physical fitness. Personally you will be
able determine your cardiovascular fitness and will be able to discuss your exercise and your future
healthy lifestyle with a chartered physiotherapist.

What if there is a problem?

In the very unlikely event of you being harmed by taking part in this research project, there are no
special compensation arrangements. If you are harmed due to someone’s negligence, then you may
have grounds for legal action but you may have to pay for it. Regardless of this, if you wish to complain,
or have any concerns about any aspect of the way you have been approached or treated during the
course of this study, the normal National Health Service complaints mechanisms would be available to
you. If you have a concern about any aspect of this study, you should ask to speak to the researchers
who will do their best to answer your questions [tel:07912950671]. If you remain unhappy and wish to
complain formally, you can do this. Details can be obtained from the Patient Information and Liaison
Service: Free phone line: 08081 788337. Email: pils@uhl-tr.nhs.uk.

Who has reviewed the study?
The Northampton Research Ethics committee has reviewed this study.

What do | do now?

If you agree to take part, please telephone the contact number on the attached letter to arrange your
appointment or return the enclosed reply slip.

Thank you.
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Information sheets - Part IV

Version 2 29/7/2014
Part IV — cohort study

Physiotherapy Department
Leicester General Hospital
Gwendolen Road
Leicester

LES 4PW

Chief Investigator — Professor Sally Singh
Contact: Nicola Clague-Baker, Research Physiotherapist
Tel: 0116 252 3305 mobile: 07912950671
email: Njc36@le.ac.uk

Part IV - A study to determine if cardiac rehabilitation is acceptable for patients who have
had a stroke or Transient Ischaemic Attack (TIA) in order to inform a larger study

INFORMATION LEAFLET

You are invited to take part in a stroke/TIA study. Before you decide whether or not to take part, we would like
to explain why the study is being done and what it will involve. Please read the following information and ask
us if anything is not clear, or if you would like more information, using one of the contact options listed above.

What is the purpose of this study?

It is well known that exercise forms part of a healthy lifestyle and that exercise can contribute to better health outcomes.
It is also known that people who have experienced a major physical event such as a stroke or TIA may find it more
difficult to participate in exercise. The purpose of this study is to include stroke and TIA patients in cardiac rehabilitation
programmes to determine if stroke and TIA patients find cardiac rehabilitation acceptable and whether enough stroke
and TIA patients would attend and complete the programme in order to determine if a larger trial can be conducted. The
project is also gathering information for an educational qualification.

Why have | been invited?
You have been invited because you have had a stroke or TIA and we believe, therefore, that you may be eligible to
participate in the study.

What will happen if | decide to take part?

If you decide to take part you will be asked to attend the Glenfield hospital to take part in cardiac rehabilitation twice a
week for six weeks. Cardiac rehabilitation involves an hour exercise session each visit plus an education programme.
You will also be asked to complete various physical and questionnaire-based measures at the start and end of the
programme. The physical measures will determine your physical fithess and they will include either the six minute walk
test or the shuttle walk test. The six minute walk test is a measure that involves walking between two cones for six
minutes and the distance you walk is recorded. You can go at your own speed and rest as many times as you like with
this test.

The shuttle walk test involves walking between two cones, the speed that you walk is progressively increased and the
distance you manage to walk is recorded. If you cannot manage the speed required we will stop the test. You can stop
at any time during this test if you cannot go any further and the test will be ended. Your blood pressure, height, weight,
body mass index and tone will also be measured. The questionnaires measure your quality of life, your fatigue levels
and your levels of anxiety and depression. Transport will be provided for all sessions.

When you first arrive you will be met by one of the research assistants who will discuss the trial again with you and ask
you to fill out the consent form. After you have consented to be on the trial you will take part in the initial measures. You
will then attend twice weekly sessions of cardiac rehabilitation. You will be constantly monitored during the rehabilitation
by chartered physiotherapists.
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The shuttle walk test involves walking between two cones, the speed that you walk is progressively increased and the
distance you manage to walk is recorded. If you cannot manage the speed required we will stop the test. You can stop
at any time during this test if you cannot go any further and the test will be ended. Your blood pressure, height, weight,
body mass index and tone will also be measured. The questionnaires measure your quality of life, your fatigue levels
and your levels of anxiety and depression. Transport will be provided for all sessions.

When you first arrive you will be met by one of the research assistants who will discuss the trial again with you and ask
you to fill out the consent form. After you have consented to be on the trial you will take part in the initial measures. You
will then attend twice weekly sessions of cardiac rehabilitation. You will be constantly monitored during the rehabilitation
by chartered physiotherapists.

Over the six weeks of the trial you will also be asked to fill out a falls diary that records whether you have fallen over the
six weeks. You will also be asked to wear a small watch-like piece of equipment (accelerometer) which measures your
activity levels for the first week of the programme and the last week of the programme.

Finally, we would like to ask you about your experiences of being involved in cardiac rehabilitation so we would like to
interview you for up to an hour about your thoughts on exercise and cardiac rehabilitation.

Do | have to take part?

Only if you want to.

Participation is voluntary, you may refuse to participate or withdraw from the study at any time. You do not need to tell
us why you do not want to take part. If you choose to withdraw or not to participate, your decision will in no way affect
your future treatment. It may be that the investigator or sponsor of the study consider that it is in your interests to
withdraw you or stop the study altogether.

What are the possible disadvantages and risks of taking part?

Cardiac rehabilitation is regularly used for patients who have had cardiac events without complications. Stroke
patients have also completed other forms of cardiovascular training without any complications. You will be constantly
monitored throughout any testing and exercise training by suitably trained individuals

Are there any costs involved?
No. Transport will be provided for all the sessions to bring you to and from the hospital for the cardiac rehabilitation
sessions and testing sessions so no costs will be incurred by yourself.

Confidentiality

The records will identify you only by a number (not your hospital number) and your initials. All information in your notes
will be treated in strict confidence. A copy of the Informed Consent Form will be kept and you will be given a copy. The
information from this study will be retained for five years. If you agree to participate in this study, your General
Practitioner will be informed, unless you state otherwise. All information which is collected about you for the purpose of
the research will be kept strictly confidential. Information will be stored on separate secure computer databases, to
which only members of the study team have access. Various regulatory bodies oversee clinical research projects to
ensure research quality and to protect study participants. Individuals from the NHS Health Board of your area,
representatives from the regulatory bodies, may see the data collected about you, where it is relevant to your taking
part in this research, as part of their routine monitoring, to ensure the trial meets the appropriate quality assurance and
data confidentiality standards.

Your rights

Your participation in this study is entirely voluntary and refusal will not affect any other medical treatment. You may,
without giving reason, refuse to take part in the trial, and this will not in any way affect your continuing treatment by
your doctor or therapist.
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Who is organising and funding the research?
This study is being conducted by a team of experts at UHL NHS Trust, University of Leicester, Coventry University and
Loughborough University. It is being funded by The Stroke Association.

Are there any benefits of taking part in this study?

There may be no benefits to taking part. However, it has been shown that people who have a stroke or TIA can improve
their physical fitness after a stroke or TIA by doing various forms of exercise. Taking part in cardiac rehabilitation may
improve your physical fithess and may also reduce your risk of subsequent strokes or TIAs through helping you identify
and establish lifestyle changes. You will be able to discuss your exercise and your future healthy lifestyle with a chartered
physiotherapist and specialist nurses and psychologists. The results of this trial will also help to establish if a larger trial
can be conducted to determine the effect of cardiac rehabilitation compared to other forms of cardiovascular fitness
training. Thus future stroke and TIA patients may benefit from your involvement in this trial.

What if there is a problem?

In the very unlikely event of you being harmed by taking part in this research project, there are no special compensation
arrangements. If you are harmed due to someone’s negligence, then you may have grounds for legal action but you
may have to pay for it. Regardless of this, if you wish to complain, or have any concerns about any aspect of the way
you have been approached or treated during the course of this study, the normal National Health Service complaints
mechanisms would be available to you. If you have a concern about any aspect of this study, you should ask to speak
to the researchers who will do their best to answer your questions [tel:07912950671]. If you remain unhappy and wish
to complain formally, you can do this. Details can be obtained from the Patient Information and Liaison Service: Free
phone line: 08081 788337. Email: pils@ubhl-tr.nhs.uk.

Who has reviewed the study?
The Northampton Research Ethics committee has reviewed this study.

What do |1 do now?
If you agree to take part, please telephone the contact number on the attached letter to arrange your appointment or
return the enclosed reply slip.

Thank you.
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Appendix 7 — Outcome measures and SOPs

Standard Operating Procedure — Incremental Shuttle Walking Test (ISWT)

Scope and Purpose

The original purpose of the ISWT was to develop a standardised, externally paced, incremental
field walking test to assess the functional capacity in patients with chronic airways obstruction?.
The ISWT is a valid symptom limited maximal test of functional capacity that relates strongly to
VO>max during cardio-pulmonary exercise testing on a treadmill2. The test is companioned with
the endurance shuttle walking test (ESWT). This is a validated field test that that has proven
sensitive to changes in pulmonary rehabilitation and bronchodilator therapy3*.

Equipment

e Two small cones to mark the turnaround points 9 meters apart with a 0.5 inset for
turning.

e One chairs, one at one end of the walking course

e BORG Scale (Appendix 1)

e RPE Scale (Appendix 2)

e C(Clipboard with an ISWT Proforma and a pen (Appendix 3)

e Automated blood pressure machine

e Pulse oximeter

e Stopwatch

e Pre-measured marks along the track/corridor

e Access to oxygen and telephone in case of an emergency

e Supplemental oxygen if required to perform exercise test by patient

The test should be conducted along a quiet corridor/physiotherapy gym/ or dedicated exercise
testing room. If there is a dedicated exercise testing facility air conditioning would be optimal.

Precautions

Absolute contraindications for the ISWT include:
e unstable angina.
e myocardial infarction during the previous month.

Relative contraindications for the ISWT include:
e resting heart rate of more than 120
e asystolic blood pressure of more than 180 mm Hg
e diastolic blood pressure of more than 100 mm Hg

Subjects with any of these findings should be referred to the physician ordering or supervising

the test for individual clinical assessment and a decision about the conduct of the test. The
results from a resting electrocardiogram done during the previous 6 months should also be
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reviewed before testing. Stable exertional angina is not an absolute contraindication for an ISWT,
but subjects with these symptoms should perform the test after using their anti-angina medication,
and rescue nitrate medication should be readily available.

Safety Issues

Testing should be performed in a location where a rapid, appropriate response to an
emergency is possible. The appropriate location of a crash cart should be determined by the
physician supervising the facility.

Supplies that must be available include oxygen, sublingual nitroglycerine, aspirin, and
Salbutamol (metered dose inhaler or nebuliser). A telephone or other means should be in place
to enable a call for help.

The technician should be certified in cardiopulmonary resuscitation with a minimum of Basic
Life Support). Advanced cardiac life support certification is desirable. Training, experience, and
certification in related health care fields (e.g. registered nurse, registered respiratory therapist,
or certified pulmonary function technician) are also desirable. A certified individual should be
readily available to respond if needed.

Physicians are not required to be present during all tests. The physician ordering the test or a
supervising laboratory physician may decide whether physician attendance at a specific test is
required.

If a patient is on long term or ambulatory oxygen therapy, oxygen should be given at their
standard rate or as directed by a physician or a protocol.

Stop the Test in the Event of Any of the Following

Chest pain suspicious for angina.

Evolving mental confusion or lack of coordination/staggering.
Evolving light-headedness.

Intolerable dyspnoea.

Leg cramps or extreme leg muscle fatigue.

Excessive sweating

Persistent SpO2 < 85% (if this is unusual for the subject)

Pale or ashen appearance that occurs during the test

Any other clinically warranted reason

Technicians must be trained to recognise these problems and the appropriate responses. If a test
is stopped for any of these reasons, the patient should sit or lie supine as appropriate depending
on the severity or the event and the technician's assessment of the severity of the event and the
risk of syncope. The following should be obtained based on the judgment of the technician: blood
pressure, pulse rate, oxygen saturation, and a physician evaluation. Oxygen should be administered
as appropriate.

Preparation

Establishment of a Walking Track
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e The course should be identified by 2 cones with an inset of 0.5m from either end, thus
avoiding abrupt changes in direction.

- =

>

e The track should be flat, with minimal blind turns or obstacles.

The walking track should be in an area with a maintained comfortable ambient temperature and
humidity.

Patient Preparation

e Take into account any precautions or contraindications prior to performing the walk test.

e Instruct the subject to dress comfortably and wear appropriate footwear.

e Where possible/appropriate, the subject should be advised to avoid eating a heavy meal
for two hours before the test as well as drinking tea and coffee(caffeinated drinks).

e Any prescribed inhaled bronchodilator medication should be taken within one hour of
testing.

e The subject should rest for at least 15 minutes before beginning the ISWT.

e A ‘warm up’ should not be performed.

Encouragement: Only the standardised phrases for encouragement (as specified in the procedure
below) must be used during the test. Encouragement significantly increases the distance walked.

Supplemental Oxygen: If oxygen supplementation is needed during the walks and serial tests are
planned, then during all walks by that subject oxygen should be delivered in the same way with
the same flow. If the flow must be increased during subsequent visits due to worsening gas
exchange, this should be noted on the worksheet and considered during interpretation of the
change. Measurements of pulse and SpO; should be made after waiting at least 10 minutes after
any change in oxygen delivery.

The type of oxygen delivery device should also be noted on the report: for instance, the subject
carried liquid oxygen or pushed or pulled an oxygen tank, the delivery was pulsed or continuous.
Technicians should avoid walking behind the subject with the oxygen source, however if the
subject is not able to control/carry/manage their own oxygen cylinder, the technician should try to
walk slightly behind the subject to avoid setting the walking pace. It should be clearly documented
how the technician has assisted with the transport of the oxygen, so any subsequent walk tests
with the same subject can be performed in the same manner.
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Medications: The type of medication, dose, and number of hours taken before the test should be
noted. Significant improvement in the distance walked, or the dyspnoea scale, after administration
of bronchodilators has been demonstrated in patients with COPD.

Procedure

e The ISWT must initially be performed on two occasions to account for a learning effect. The
best distance walked in metres is recorded, to the nearest 10 as completed lengths.

e |[f the two tests are performed on the same day, at least 20 minutes rest should be allowed
between tests.

1) Set the CD to the start and play the standardised instructions to the individual. Patients are
advised to:

“Walk at a steady pace, aiming to turn around when you hear the signal. You should
continue to walk until you feel that you are unable to maintain the required speed without
becoming unduly breathless.”

2) After the subject has been at rest for 15 minutes, obtain and record measurements of blood
pressure, heart rate, oxygen saturation and Borg dyspnoea and RPE scores (Appendices 1 & 2).
3) Direct the subject to the ‘starting cone’ of the walking track.
4) Describe the walking track to the subject.
5) Give the patient the following instructions:
"Are you ready? Remember that the object is to walk AS LONG AS POSSIBLE, but don't run or

jog”.

6) The speed at which the patient should walk is directed by an audio signal played on a CD player.

7) Once the first triple bleep plays the test has started.

8) Monitor the subject for any untoward signs and symptoms throughout the duration of the test.

9) Watch the patient. Do not get distracted and lose count of the laps. Ensure you keep count of
the number of lengths as the subject completes them, throughout the duration of the test. It
is advisable to time the performance as an additional measure to confirm manual recording of
the number of shuttles completed.

10) At every increase in speed, at the end of every minute, indicated by a triple bleep advise the
patient ‘you now need to increase your speed of walking’

11) During the test only one verbal cue can be used to encourage the patient to pick up their speed
‘vou need to increase their speed to keep up with the test’ (see below).

12) The test is terminated when either 1) the subject indicates that they are unable to continue, 2)
if the operator determines that the subject is not fit to continue, or, 3) the operator assess that
the subject was unable to sustain the speed and cover the distance to the cone prior to the
beep sounding (see below for more details)

13) Allow the subject to sit down or, if the subject prefers, allow to them to stand.
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14) Immediately record oxygen saturation, heart rate, Borg dyspnoea and RPE Score on the
proforma. Measure and record the subject’s blood pressure.

15) Congratulate the patient on good effort and offer a drink of water.

16) Total up the number of lengths walked in meters (to the last 10 completed), and record on
the proforma.

17) The subject should remain in a clinical area for at least 15 minutes following an
uncomplicated test, or be allowed to rest for at least 30 minutes if performing the second
walk test on the same day.

Operator termination of the test

The operator will be required to terminate the test if the participant fails to reach the
cone/marker in the time allowed. This is defined as the individual being more than 0.5m away
from the cone when the bleep sounds on a second successive 10 length. When the individual is
just outside the 0.5m marker they are, if they fail to do so the test is terminated and the distance
recorded.

The test should be discontinued by the operator if Sp0: falls below 80% as per ATS guidelines for
cardiopulmonary exercise testing (ATS 2003).
Participant termination of the test

The patient may indicate to terminate the test if they indicate they are unable to do so. In
respiratory disease the common reason for terminating the test is due to excessive dyspnoea,
however other non-respiratary reasons may cause termination of the test, these include fatigue
(commonly leg fatigue) or pain (knee/hip/low back pain).

A sample scoring sheet is included in the appendix.

Quality assurance

It is important that all operators are familiar with the test procedures, as the test requires clear
processes to be followed. It is important the operator can walk exactly at the first speed of
walking to pace the patient, this is particularly important for patients with a higher functional
capacity who's natural speed of walking is faster than the first very slow speed of walking. It is
recommended that anyone unfamiliar with test procedures completes 10 observed ISWTs, which
are perfarmed to the standards identified above. A competent operator will be respansible for
signing off satisfactory completion of the tests. |deally quality assurance testing should require
the operator to conduct the test on participants with a range of functional exercise capacity.
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Standard Operating Procedure — Six Minute Walk Test (6MWT)
Version 1

Scope and Purpose

The original purpose of the six minute walk test was to assess exercise tolerance in
patients with chronic respiratory disease and heart failure. The test has since been
used as a performance-based measure of functional exercise capacity in other
populations.

As with other measurements used for clinical and research purposes, it is important to
standardise procedures, describe required preparation, and outline safety measures.
This document is based on the ATS and the Australian Lung Foundation/Australian
Physiotherapy Association guidelines.

Equipment

e Stopwatch or countdown timer

e Lap counter

e Two small cones to mark the turnaround points

e A chair that can be easily moved along the walking course

e Clipboard with a 6MWT proforma and a pen

e BORG Scale

e Automated blood pressure machine

e Pulse oximeter

e Trundle wheel, or pre-measured marks along the track/corridor
e Access to oxygen and telephone in case of an emergency

Precautions

Absolute contraindications for the 6MWT include:
e unstable angina
e myocardial infarction during the previous month.

Relative contraindications for the 6MWT include:
e resting heart rate of more than 120
e asystolic blood pressure of more than 180 mm Hg
e diastolic blood pressure of more than 100 mm Hg

Subjects with any of these findings should be referred to the physician ordering or
supervising the test for individual clinical assessment and a decision about the
conduct of the test. The results from a resting electrocardiogram done during the
previous 6 months should also be reviewed before testing. Stable exertional angina is
not an absolute contraindication for a 6MWT, but subjects with these symptoms
should perform the test after using their anti-angina medication, and rescue nitrate
medication should be readily available (ATS 2002).
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Safety Issues

1.

Testing should be performed in a location where a rapid, appropriate response to
an emergency is possible. The appropriate location of a crash cart should be
determined by the physician supervising the facility.

Supplies that must be available include oxygen, sublingual nitroglycerine, aspirin,
and Salbutamol (metered dose inhaler or nebuliser). A telephone or other means
should be in place to enable a call for help.

The technician should be certified in cardiopulmonary resuscitation with a
minimum of Basic Life Support by Resuscitation Council (UK)—approved
cardiopulmonary resuscitation course. Advanced cardiac life support certification
is desirable. Training, experience, and certification in related health care fields
(e.g. registered nurse, registered respiratory therapist, or certified pulmonary
function technician) are also desirable. A certified individual should be readily
available to respond if needed.

Physicians are not required to be present during all tests. The physician ordering
the test or a supervising laboratory physician may decide whether physician
attendance at a specific test is required.

If a patient is on chronic oxygen therapy, oxygen should be given at their standard
rate or as directed by a physician or a protocol.

Stop the Test in the Event of Any of the Following

Chest pain suspicious for angina.

Evolving mental confusion or lack of coordination/staggering.
Evolving light-headedness.

Intolerable dyspnoea.

Leg cramps or extreme leg muscle fatigue.

Excessive sweating

Persistent SpO, < 85% (if this is unusual for the subject)

Pale or ashen appearance that occurs during the test

Any other clinically warranted reason

Technicians must be trained to recognise these problems and the appropriate
responses. If a test is stopped for any of these reasons, the patient should sit or lie
supine as appropriate depending on the severity or the event and the technician’s
assessment of the severity of the event and the risk of syncope. The following should
be obtained based on the judgment of the technician: blood pressure, pulse rate,
oxygen saturation, and a physician evaluation. Oxygen should be administered as
appropriate.

Preparation
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Establishment of a Walking Track

The track may be a continuous track (oval or rectangular) or a point-to-point
track.

In the case of a point-to-point track, the walking course must be 30m in length,
with the turnaround points marked with a cone. A starting line, which marks
the beginning and end of each lap, should be marked on the floor using
brightly coloured tape, unless one of the cones marks the start.

The track should be flat, with minimal blind turns or obstacles.

The minimum recommended length for a centre-based walking track is 25m,
though 30m is preferred. The track could be marked in 1-metre or 3-metre
increments to assist in calculation of partial lap completion at the end of the
test.

Note: If you do not have access to at least a 25m track, make sure you use the
same track for all tests and be aware that the distance walked may be less due
to the patient having to slow down and turn more often in the six minutes.

The walking track should be in an area with a maintained comfortable ambient
temperature and humidity.

Patient Preparation

Take into account any precautions or contraindications prior to performing the
walk test

Instruct the subject to dress comfortably and wear appropriate footwear
Where possible/appropriate, the subject should be advised to avoid eating a
heavy meal for two hours before the test

Any prescribed inhaled bronchodilator medication should be taken within one
hour of testing

The subject should rest for at least 15 minutes before beginning the 6MWT

A ‘warm up’ should not be performed

Quality Assurance

Technician Training and Experience: Technicians who perform 6MWTs should be
trained using the standard protocol and then supervised for several tests before
performing them alone. They should also have completed cardiopulmonary
resuscitation training.

Encouragement: Only the standardised phrases for encouragement (as specified in
the procedure below) must be used during the test. Encouragement significantly
increases the distance walked.
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Supplemental Oxygen: If oxygen supplementation is needed during the walks and
serial tests are planned, then during all walks by that subject oxygen should be
delivered in the same way with the same flow. If the flow must be increased during
subsequent visits due to worsening gas exchange, this should be noted on the
worksheet and considered during interpretation of the change noted in 6MWD.
Measurements of pulse and SpO> should be made after waiting at least 10 minutes
after any change in oxygen delivery.

The type of oxygen delivery device should also be noted on the report: for instance,
the subject carried liquid oxygen or pushed or pulled an oxygen tank, the delivery was
pulsed or continuous. Technicians should avoid walking behind the subject with the
oxygen source, however if the subject is not able to control/carry/manage their own
oxygen cylinder, the technician should try to walk slightly behind the subject to avoid
setting the walking pace. It should be clearly documented how the technician has
assisted with the transport of the oxygen, so any subsequent walk tests with the same
subject can be performed in the same manner.

Medications: The type of medication, dose, and number of hours taken before the test
should be noted. Significant improvement in the distance walked, or the dyspnoea
scale, after administration of bronchodilators has been demonstrated in patients with
COPD.

Procedure

e The 6MWT must initially be performed on two occasions to account for a learning
effect. The best distance walked in metres is recorded.

e If the two tests are performed on the same day, at least 30 minutes rest should be
allowed between tests. Some individuals may require tests to be performed on
separate days, preferably less than one week apart.

1) Set the lap counter to zero, and the timer to 6 minutes (or stopwatch to zero)

2) After the subject has been at rest for 15 minutes, obtain and record measurements
of blood pressure, heart rate, oxygen saturation and Borg dyspnoea and fatigue
SCores.

3) Direct the subject to the ‘start line’ of the walking track.

4) Describe the walking track to the subject, and then demonstrate by walking one
lap yourself. Walk and pivot around a cone briskly (if applicable).

5) Give the patient the following instructions:

"The object of this test is to walk as far as possible for 6 minutes. You will walk back
and forth in this hallway. Six minutesis a long time to walk, so you will be exerting
yourself. Youwill probably get out of breath or become exhausted. You are permitted
to slow down, to stop, and to rest as necessary. You may lean against the wall while
resting, but resume walking as soon as you are able.

You will be walking back and forth around the cones. You should pivot briskly around
the cones and continue back the other way without hesitation. Now I'm going to show
you. Please watch the way I turn without hesitation.”

Demonstrate by walking one lap yourself. Walk and pivot around a cone briskly.
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"Are vou ready fo do that? I am going to use this counter to keep track of the numbear
of laps vou complete. I will clickit each time you turn around at this starting line.
Remember that the object is fo walk A5 FAR A5 POSSIBLE for § minutes, but donl
FuUM OF JOZ.

Start pow,, oF whenever vou are ready.”

§) Start the timer when the patient begins to walk
7} Monitor the subject for any untoward signs and symptoms throughout the duration
of the test
8) Do not talk to anyone during the walk. Use an even tone of voice when using the
standard phrases of encouragement. Watch the patient. Do not get distracted and
lose count of the laps. Ensure vou keep count of the number of lengths or laps as
the subject completes them, throughout the duration of the test. Each time the
participant returns to the starting line, click the lap counter once (or mark the lap
on the worksheet). Let the participant see vou do it — exaggerate the motion if
NeCessany.
0% Use the following standard encouragements during the test, using an even tone of
VOice:
At minute one: “You are doing well. You have five minuters fo go.”
«  Atminute two: “Eeep up the good work. You have four minutes to go.”
« At minute three: “You are doing well. You are halfway done. ™
s Atminute four: “Keep up the good work You have only two minutes left”
o Atminute five: “You are doing well You have only one minute fo go. ™

10 If the subject stops during the six minutes:

¢« Do NOT stop the timer

« Allow the subject to sit in a chair if they wish.

¢ Measure and record the oxygen saturations and heart rate.

*  Ask patient why they stopped, and record the reason.

+ Record the time the subject stopped (but keep the stop watch running).

¢ [fthe patient stops. give the following instruction “You can lean against the wall
if vou would [ike; then continue walking whenever you feel able. ™

» [fthe patient refuses fo continue (or you decide that they should not continue),
discontinue the walk, and note on the worksheet the distance, the time stopped,
and the reason for stopping prematurely.

11)When the timer is 15 seconds from completion, sgv, "Tna moment I'm going fo fell
you to stop. When [ do, just stop right where yvou are and I will come to you".

12} When the time reaches exactly 6 minutes, sav: "Stop!”, Consider taking a chair
over to the subject if they look exhausted. Mark the spot where they stopped by
placing a marker on the floor.

13) Allow the subject to sit down or, if the subject prefers, allow to them to stand.
Note: The measurements taken before and qfter the test shouid he faken with the
subject in the same position.

14} Immediatelv record oxygen saturation, heart rate, Borg dyspnoea and fatigue
rating on the proforma. Measure and record the subject’s blood pressure.
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University Hospitals of Leicester

15) Total up the number of lengths/laps walked, and measure the excess distance with
a trundle wheel /tape measure /marks along track or corridor. Tally up the total
distance walked by the subject, rounded to the nearest metre, and record on the

proforma.

16)Congratulate the patient on good effort and offer a drink of water.

17} The subject should remain in a clinical area for at least 15 minutes following an
uncomplicated test, or be allowed fo rest for at least 30 minutes if performing the
second walk test on the same day.

Reference
ATS Statement: Guidelines for the Six-Minute Walk Test (2002).

Australian Lung Foundation and Australia Physiotherapy Association. 5ix Minuie
Walk Test. Pulmonary Eehabilitation Toolkit. www_pulmenaryrehab com.au

Author: C Smith
Reviewed: M Polkey Date: 26% May, 2011
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Stroke Attitude and Knowledge Questionnaire
Stroke Attitude and Knowledge Questionnaire — SAKQ

How old are you?
Are you male or female?
Did you have a stroke or TIA?

What side of your body did it affect?

Section 1. Stroke Knowledge

1. What is a stroke?

2. What are the two main types of stroke?

3. What type of stroke did you have?

4. What can cause a stroke ie. what are the risk factors for a stroke?

5. What caused your stroke?

6. Do you think you can do anything about preventing another stroke?
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Section 2. Weight — knowledge and attitudes

7. Would you consider yourself:
Underweight Healthy weight Overweight Obese

8. Do vyouwant to change your weight?

9. How confident are you that you can change your weight? (0 —not confident, 10 — very
confident)
1 1 2 3 4 5 6 7 B L] 10

10. How important is it for you on a scale of 0 — 10 (0 being not important, 10 being very
important)
1 1 2 3 4 5 ] 7 B 9 10

11. What is the best way to lose weight?

12. What difficulties might you have with losing weight?

13. What would encourage you to lose weight?

Section 3. Diet — knowledge and attitudes

14. What do you consider to be a healthy diet?
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16. What changes would you make to your own diet?

17. How confident are you that you can make those changes? [0 - not confident, 10 — wery
confident)

18, How important is it to you that you make these changes? (0 — not important, 10 — very
important]

15, What difficulties might you have with eating more healthily?

20, What would encourage you to change your diet?

21. Which statements do you agree with?

a) Healthy foods are enjoyable agree/disagree
b) I really care about what | eat agree/disagres
c] It's confusing — what foods are healthy? agree/disagree
d} Iif you do encugh exercise you can eat what you want agree/disagree
e] |try to eat only at meal times agree/disagree
fl 1eat more when | am depressed or worried agree/disagree
gl 1 eat more if | am upset agree/disagree

Section 4. Smoking — knowledge and attitudes

22, Are you a smoker?
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23. D0 you want to give up smoking?

24, How cenfident are you that you can give up? (0 —not confident, 10 — very confident)

o 1 2 3 4 5 [} 7 B 9 10

25. How important is it for you on a scale of 0 — 10 (0 being not important, 10 being very
important]

0 1 F- 3 4 5 [ 7 B L] 10

26. What is the best way to give up smoking?

27. What difficulties might you have trying to give up smoking?

28, What would encourage you to give up smoking?

Section 5. Physical activity — knowledze and attitude

24, What is the recommended level of physical activity for adults?

30, How many minutes of activity/exercise do you do a week?

0-49 50-89 100 - 145 150 —-19% 200 - 250

31. What type of activity?
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32

33

34.

35.

36.

37

What changes would you make to your activity levels?

How confident are you that you can make those changes? (0 —not confident, 10 — very
confident)

0 1 2 3 4 5 3} 7 B L] 10

How important is it for you on a scale of 0 — 10 (0 being not important, 10 being very
important]

0 1 2 3 4 5 [ 7 B 9 10

What is the best way to change your activity levels?

What difficulties might you have changing your activity levels?

What would encourage you to change your activity levels?

38, Which statements do you agree with?

a) Exercise should be avoided in hot weather agree/disagree
b} 1really enjoy exercize agree/disagree
c) Exercise reduces your risk of developing type-2 diabetes agree/disagree
d) If you watch what you eat you don't have to exercise agree/disagree
2] You should be at least comfortably short of breath when exercising  agree/disagree
f)] Vigorous exercise increases the risk of stroke agree/disagree
gl...Ouver time exercise reduces your resting blood pressure and heart rate agree/disagree

Thank you for your comments
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Falls diary

Physiotherapy Department

Leicester General Hospital
Gwendolen Road

Leicester
LES 4PW

Tel: 07912930671

Flease fill in this falls diary every day over the next six weeks. A fall is
described as ‘unintentionally coming to rest on the ground or at some
other level'. Thank you for your efforts.

Day Fall — Injury? Did | Worried How did you
yes/no you contact | about falling | get up?
anyong? again?

1

2

3

4

5

)

T

)

9

10

11
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Day

Fall —
yes/no?

Injury — did
you contact
anyone?

Worried
about falling
again?

How did you
get up?

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
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Day

Fall —
yes/no?

Injury? Did
you contact
anyone?

Worried
about falling
again?

How did you
get up?

kY

32

33

34

35

36

37

36

39

40

41

42

Flease bring with you on your last visit.

Thank you
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National Institute of Health Stroke Scale (NIHSS)

N I H me.___-_"__,-_,__

STROKE | PLODaeofBifh___ { _ {
Hospital « -

SCALE a1

Interval: [] Baseline []2 hours post freatment [ ] 24 hours post onset of symptoms £20 minutes []17-1C days
[13 months [ ] Other S |
Time:__ _ : _ [Jam []pm

Person Adminfstering Scale

Administer stroke scale items in the order listed. Record performance in each calegory after each subscale exam. Do not go
back and change scores. Follow direcions provided for each exam technigue. Scores should reflact what the patient does, not
what the clinician thinks the patient can do. The clinician should record answers while administering the exam and work guickly.
Except where indicated, the patient should not be coached (Le., repeated requests to patient to make a special effort).

Instructions Scale Definition Score
1a. Lewsl of Consciousness: The invesligator must chooss 8 | 0= Alert; keenly responsive.

respanse ff a full evaluation |s prevented by such obstacles as an 1= Not alert; but arousable by minor sbmulation fo obey,

endolracheal ube, language barrier, orotracheal raumahandages. A angswer, o respond. -

3 is scored only if the patlent makes no movement {olher than refladve
posiuring) it response 1o noscous slimidation.

Mot alert; requires repaaied sfimutalion to aliend, or is
obiunded and requires sirong or painful siimulstion i
make movements {nol sicreotyped).

Respands cnly with reflex melor or autanomic efiects or

0= Answers both queshons cormeclly.

1b. LOC Questions: The patient is asked the month and hisher age.
The answer musl be camect - there is no parlial credit for being cose.

Aphasic and stuporous patients who do not comprehend the questions | 1=  Answers one question comectly.
will scere 2. Pallends unable to speak because of endofrachesl
Intubatian, orofracheal trauma, severe dysarfhia ffom any cause, | 2= Answers naliher guestion commectly.

language bamler, or any other problem net secondary fo aphasia ans
aivan a 1. His important that only the infial answer be graded and that
the examingr not "help® the patlant with verbad or non-verbal cuss.

0= Performs both tasks comeclly.
1 = Performs one task comacty.

1¢. LOC Commands: The patient is asked fo open and close the
eyes and then fo grip and relsase the non-paretic hand.  SubsShdts
another one slep command if tha hands carnot be used, Credif s
given if an unequivocal attempt Is made bul not completed due o
weakngss., If the patisnt doss not respond fo command, the task
should be demanstrated to him or her {pantomime}, and the resull
scared (ie. follows none, one or two commands). Palients wih
trauma, amgutation, or cther physical impediments should be given
suitable one-step commands. Only the Erst allempt is scored.

2. Best Gaze: Only horizontal eye movements will be tested.
Veluntary or reflexive {oculecephalic) eye mavemeants will be scored,
but caloric testing is not done. If the pallent has a conjugala
deviation of the eyes that can be overcome by voluntary or reflexive
aclivity, the score will be 1. I a pafient has an isolated paripharal
nerve paresis  (CN I, IV or Vi), score a 1. Gaze is testable in all
aphasic patients. Palients with ocular trauma, bandages, pre-existing
blindness, or other disorder of visual acuity or flelds should be tested
with reflesive mowements, and a choice made by the invesfigator,
Establishing eya contaci and then moving about the patient from side
to side will occasionally clarify the presence of a partial gaze palsy.

2 = Performs neither task comectly.

0= Nommal.

1= Partial gaze palsy; gaze is sbnommal in one or both eyes,
but forced deviation or total gaze paresis i not present.

2 = Forced deviatlon, or iofal gaze paresis not ovescome by the
cculscephalic mansuvear.

Rev 10172003
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NI H
STROKE
SCALE

Interval: [)Baseline [] 2 hours post treatment
[13 menths [] Other

{ )

[ 124 hours post onset of symptoms £20 minutes [ ] 7-10 days

3. Wisual: \isual fields {upper and lower quadrants) ara tested by
confrontation, using finger counting or visual threat, a5 appropriate.
Palients may be encouraged, but If they lock at the side of the
fmoving fingers appropriately, this can be scored ss namal. K there is
unilateral blindness or enucleation, visual fields In the remaining eye
are scorad. Score 1 only H a clearcul asymmely, incudng
quadrentancpia, is found. If patient is blind from any cause, score 3.
Double simultaneous stimulation is perlormad at this paint. I thare is
extinction, patient receives a 1, and the resulls are used to respond o
Hem 11,

0= Novisual loss.

1= Partial hemiancpia.

2= Cemplete hemiznopia.

3= Bilateral hemianopia (blind including cortical blindness).

4. Facial Palsy: Ask - or use pantomime lo encourage — tha patient
to shew teeth or reise eyebrows and close eyes. Score symmedry of
grimace in response to noxious stimull in tha poarly responsive or
non-comprehending patient. If facial fraumaioandages, oroiracheal
ube, tape or other physical barrers cbscure the face, thesa should
be removad to the extent possible.

o= -

1= ﬂl‘nwmnhh(ﬂaﬂaﬂd nasolabial fold, asymmetry on

&mling).
2 = Partial paralysis (iotal or near-lofal paralysis of lower
face).
3= Gwrwlvhplralphufmartw}sida{absaﬂm af
facial mowement in the uppar and lower faca).

&, Motor Arm: The limb Is placed in the appropriate posiion: extend
tha arms (palms down) 90 degrees (if silting) or 45 degrees (if
suping), Diift f5 scored If the anm falis before 10 seconds. The
aphasic patient s encouraged using urgency in the woice and
pantemime, but not noxious stimulation. Each Emb Is tested in tum,
beginning with the non-paretic arm. CGnly in the case of amputation or
Jeint fusion at the shoulder, the exsminer should record the scone as
untestabls (UN), and clearly write the explanation for this choice.

0'= No drift; imb holds 20 (or 45) degrees for full 10 seconds.

1= Drift; Emb holds 90 {or 45) degrees, but drifts down bafore
full 10 seconds; does not hit bed or ofher suppart.

2= Some eifort against gravity; fimb cannot gat to or
miaintain (if cued) 90 (or 45) degrees, drifts down to bed,
but has some effort ageinst gravity.

3= Nooffort against gravity; limb falls.

4= Mo movement

UN = Amputation or joint fusion, axplain:

5a. Left Arm

5b. Right Arm

6. Motor Leg: The limb is placed In the appropriate position: hold
tha leq al 30 degreas (ahvays tested supina). Deft is scored if the leg
falls before 5 seconds. The aphasic patient Is encouraged using
urgency in the voice and pantomime, but Aot noxious sBmulaBon.
Each imb Is tested in tum, baginning with the non-paretic leg. Only
in the case of ampuiation or joint fusion at the hip, the examiner
should record the score a5 untestable [UN), and clearly writa the
axplanation for this cholce.

0= Mo drift; leg hoids 30-degree position for full § seconds.

1 = Drift; leg falks by the and of the 5-second period but does
not i bed.

2= Some effort agalnst gravity; leg falls to bed by 5
seconds, but has some effori against gravity.

3= No effort against gravity; leg falls lo bed immediately.

4= No movement.

UN = Amputation or joint fusion, explain:

ga Leftleg

&b. RightLeg
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N l H Patient Idenfificaion. ____ - -
STROKE s Pt. Date of Birth __(f—_::f:;

SCALE

Interval: [] Baseline
[13meonths [] Other

[ 12 hours post treatment [ ] 24 hours post onset of symptoms £20 minutes [ ] 7-10 days

( )

7. Limb Ataxia: This item s aimed at finding evidence of 2 uniateral
carabellar lesion. Test with eyes cpen. In case of visual defiect,
ansure testing is done in intact visual fisld. The finger-noss-finger
and heel-shin lesis are performed on both sides, and ataxia is scored
anly if presant aul of proportion lo weaknass. Atada is absenl in the
patient who cannot understand or is paralyzed. Only in the case of
ampuiation or joint fusion, the examiner should record the score as
untestable (UM}, and clearly wrile fhe expianation for this choica. In
case of blindness, iest by having the psiient touch nose from
axlonded arm posifion.

0= Absent
1= Presant in one limb.
2= Present In two limbs.
UN = Amputation or joint fusion, explain:

8. Sensory: Sensation or grimace io pinprick when fesied, or
withdrawal from noxious stimulus in the oblunded or aphasic patenl.
Only sansory loss atiributed to siroke is scored a3 sbnormal and the
examiner should test as many body areas (arms [not hands), legs.
trunk, face) as nesded fo accurately check for hemisensory loss. A
score of 2, "severe or total sensory loss,” should only be given when
a severs or fofal loss of sensation can be clearly demonsiraled.
Stuposous and wid, B, score 1 0r 0,
The patlent with brainstem siroke who has bilateral loss of sensation
Is soored 2, [f the pafient dees not respand and s quadriplegic, score
2. Patients In @ coma {item 1a=3} are aulematically ghven a 2 on this
Ttem.

0= Nommal; no sensory loss.

1= Mild-to-moderate sensory loss; patiant feals pinprick Is
less sharp or is dull on the affected side; orthere lsa
loss of suparficial pain wilh pinprick, but patiant is awane
of being touched.

2= Severe to total sensory loss; pafient is not aware of
being touched In the face, amm, and lag.

9. Best Language: A grest desl of informalion about comprehension
will be obtalned during the preceding seclions of the examination.
For this scale itam, the patient Is asked to describe what is happening
in the atlached picture, 0 name the items on the atzched naming
shest and to read from the attached list of sentences.
Comprehension is judged from responses here, as well as to all of
the commands In the precading general neurclogical exam. If visusl
loss interferes with the tests, ask the patient to identify objects placed
in the hand, repeat, and produce speach. The indubated pafient
should be asked to wrile. The patient In @ coma (lem 1a=3) will
automatically score 3 on this flem. The examiner must choose a
scare for the patient with stupar or limiled cocperafion, but a score of
3 should ba used onty if the pafiant iz mute and follows no one-step
commands,

0= No aphasla; nomal.

1= Mild-to some obvicus loss of fuency
of facilty of comprehension, withoul significant
Bmitafion on ideas expressed or form of expression.
Reduciion of speech andlor comprehension, however,
makes conversabion about provided materisls difficult
or impassible. For le, In cor ien about
provided malerials, examiner can identify picture or
naming card conlent from patient’s response.

2= Severe all cor E Is through frag: ¥
expression; great necd for inferance, questioning, and guessing
by tha Estansr. Range of information that can be exchanged s
limifed; fistener camies burden of communication. Examiner
cannol identy malerials provided from patient response.

3= Mute, global aphasia; no vsabls speech or avditory
comprehension.

18, Dysarthria: If patient is thoughl to be nommal, an adequale
sample of speach must be obtained by asking patient to read or
rapeat words from ihe atiached list. If the patieni has sewera
aphasta, the clarty of ariculaion of spontaneous spesch can be
rated. Only if the patient is intubsted or has other physical bamiers fo
preducing speech, the examimer should record the scora as
unigstable (UN), and clearly write an explanabion for this choice. Do
nat tell the patient why he or she ks being testad_

0= Mormal
1 = Mild-to-moderate dysarthria; patient slurs at least some
waords and, af worst, can be undersiood vith some

diiculty.
2= Severe dysarthria; paient's speach is 50 siumed 25 to be
i nth e of or out of proportion 1o
any dysphasia, o ks mulafanarthric.
U = intubated or ofher physical barrier,
explain:

Rav 10112003
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N | H
STROKE
SCALE

Patient Igenfification. ____ - -
PLDateofBith____ /7 [

Hospital | S
DateofExam ___ _ /[

Interval: []Baseline []2 hours post treatment [] 24 hours post onset of symptoms £20 minutes []7-10 days

[13 months []Other

11.  Exiinction and Inattention (formerly Maglectl: Sufficient
nformation to Kentify neglect may be oblalned dudng the prior
tasling. I {he patient has a severs wisual loss prevenfing visual
doublz simubanecus stimulation, and the culanegus sfimull are
normal, the scora iz normal.  If the patienl has aphasia bul does
appaar to allend to both sides, the score is normal. The presance of
visual spallal neglect or anosagnosia may also be taken as evidence
of abnormality, Since the abnormality is scored only if present, the

item is never untestable.

0= Mo abrormality.

1 = Visual, tactile, auditory, spatial, or personal inattenition
i QLS

an in ong

or exinglion fo i S

of the: sensory modalities.

2 = Profound hemi-inattention or extinction to maore than
one modality; doas not recagnlze own hand or orients
1o only one side of space.
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Modified Ashworth Scale (MAS)

Modified Ashworth Scale Instructions

General Information (derived Bohannon and Smith, 1987):

e Place the patient in a supine position

« [ftesting a muscle that primarily flexes a joint, place the joint in a maximally
flexed position and move to a position of maximal extension over one second
(count "one thousand one™)

e |Iftesting a muscle that primarily extends a joint, place the joint in a maximally
extended position and move to a position of maximal flexion over one second
(count "one thousand one™)

» Score based on the classification below

Scoring (taken from Bohannon and Smith, 1987):

0 No increase in muscle tone

1 Slight increase in muscle tone, manifested by a catch and release or by minimal
resistance at the end of the range of motion when the affected part(s) is moved in
flexion or extension

1+ Slight increase in muscle tone, manifested by a catch, followed by minimal
resistance throughout the remainder (less than half) of the ROM

2 More marked increase in muscle tone through most of the ROM, but
affected part(s) easily moved

3 Considerable increase in muscle tone, passive movement difficult

4 Affected part(s) rigid in flexion or extension

Patient Instructions:
The patient should be instructed to relax.
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Modified Ashworth Scale Testing Form

Name: Date:

Muscle Tested Score
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SF36

SF-36 QUESTIONNAIRE

Name: Ref. Dr: Date:
ID#: Age: Gender: M/ F

Please answer the 36 questions of the Health Survey completely, honestly, and without interruptions.

GENERAL HEALTH:
In general, would you say your health is:
C Excellent C\r’ery Good CGood OFa‘xr CF'our

C‘_:E:mpared to one year ago, how would you rate your health in general now?
“_ Mugch better now than one year ago

{_somewhat better now than one year ago

CAbout the same

CScmewhat worse now than one year ago

Chueh worse than one year ago

LIMITATIONS OF ACTIVITIES:
The following items are about activities you might do during a typical day. Does your health now limit you in these
activities? If so, how much?

Vigorous activities, such as running‘, lifting heavy objects, participating in strenuous sporis.
Yes, Limited a lot (_)Yes, Limited a Little CNO, Mot Limited at all

Moderate activitios, such as moving a table, pushing a vacuum cleaner, bowling, or playing golf
Yes, Limited a Lot {¥es, Limited a Litile {_No. Not Limited at all

Lifting or carrying groceries
{Cves, Limited a Lot (CYes, Limited a Little (CNo, Not Limited at all

Climbing several flights of stairs .
{Cves, Limited a Lot (Cves, Limited a Little (Mo, Not Limited at all

CI.'Embing one flight of stairs
{_¥Yes, Limited a Lot Oves, Limited a Little (Cho, Not Limited at all

Bending, kneeling, or stooping .
{ves, Limited a Lot {_Yes, Limited a Liitle {CNo, Not Limited at all

ngking maore than a mile .
{C¥es, Limited a Lot {_Yes, Limited a Little { No, Not Limited at all

Walking several blocks
(CYes, Limited a Lot Ces. Limited a Little CNO. Not Limited at all

Walking one block
C‘f‘es, Limited a Lot G‘f‘es, Limited & Little CND Not Limited at all
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Ba_|thlng or dressing yourself .
{_CYes, Limited a Lot (¥es, Limited a Little (CiNo, Not Limited at all

PHYSICAL HEALTH PROBLEMS:
During the past 4 weseks, have you had any of the following problems with your work or other regular daily activities as
a result of your physical health?

Cut down the amount of time you spent on work or other activities

Yes CND

Accomplished less than you would like

Cyes Cho

Were limited in the kind of work or other activities
Yas CNu

Fjid difficulty performing the work or other activities (for example, it took extra effort)
\Yes CNo

EMOTIONAL HEALTH PROBLEMS:
During the past 4 weeks, have you had any of the following problems with your work or other regular daily activities as
a result of any emotional problems {such as feeling depressed or anxious)?

th down the amount of time you spent on work or other activities
Yes o

Accomplished less than you would like
C,Yes CNO

Didn't do work or other activities as carefully as usual
CY&S CNO

S0CIAL ACTIVITIES:
Emotional problems interfered with your normal soclal activities with family, friends, neighbors, or groups?

{_Not at all (Cslightly CModerately (Csevere {Cvery Severe

PAIN:
How much bodily pain have you had during the past 4 weeks?

CNene Cvery Mild Cuild CModerate Csevere Overy Severe

During the past 4 weeks, how much did pain interfere with your normal work (including both work outside the
home and housework)?

{INot at all A little bit Choderately Cauite a bit CExtremely
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ENERGY AND EMOTIONS: :
These questions are about how you feel and how things have been with you during the last 4 weoks. For each
question, please give the answer that comes closest to the way you have been feeling.

Did you feel full of pep?
(Al of the time

{CMost of the time

{CA good Bit of the Time
{some of the time

(A little bit of the time
{_None of the Time

Have you been a very nervous person?
(CAll of the time

{_Most of the time

{_A good Bit of the Time

CSome of the time

(A little bit of the time

{None of the Time

Have you felt so down in the dumps that nothing could cheer you up?
CAll of the time

(CMost of the time

CA goad Bit of the Time

{_some of the time

A little bit of the time

CNone of the Time

Have you felt calm and peaceful ?
{ Al of the time

{_CMost of the time

Ca good Bl of the Time

(Csome of the fime

A little bit of the time

(CnNone of the Time

Did you have a lot of energy?
CAH of the time

{_:Most of the time

A good Bit of the Time
{Csome of the time

(A little bit of the time

C MNone of the Time
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Have you felt downhearted and blue?
(Al of the time

CMost of the time

{_A good Bit of the Time

lL,)Sc:me of the tima

(A little bit of the time

{_None of the Time

Did you feel worn out?
(Al of the time

(:Mast of the time

Ca good Bit of the Time
CScma of the time

{_A iittle bit of the time
{CNone of the Time

Have you been a happy person?
{_All of the time

{CMost of the time

{_A good Bit of the Time
(Useme of the time

(A little bit of the time
{Mone of the Time

Did you feel tired?
CAll of the time

{CMost of the time

(A good Bit of the Time
CSome of the time

CA little bit of the time
{_None of the Time

SOCIAL ACTIVITIES:
During the past 4 weeks, how much of the time has your physical health or emotional problems interfered with
your social activities (like visiting with friends, relatives, etc.}?

(Al of the time
CMosl of tha time
CSome of the time
(A iittle bit of the time
CNune of the Time

GENERAL HEALTH: -
How true or false is each of the following statements for you?

| seem to get sick a little easler than other people . Vs
Cefinitely true {_Mostly true {Cpon't know Umlostly false . {_Definitely false

I am as healthy as anybody | know
CDeﬁane[y true (ch-stly true CDon't know CMostly false CDefinitery false

| expeact my health to get worse
{CDefinitely true ChMostly true Cpon't know OMostly false CDefinitely false

My health is excellent
{_Definitely irue (Omostly true (Cpon't know (OMostly false Cpefinitely false
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Hospital Anxiety and Depression Scale (HADS)

Chart | — Hospital Anxiety and Depression Scale

A (1) | Teel tensa or wound up:
3( ) Mest of tha timo
21{ ) Alot of times
1 )} From tima to tima
G ) Mot at ail

0 (2) | still enjoy the things | used lo:
0 ( ) Definitely as much
1[ ) Not quite 50 much
2( ) Only a litle
3 () Hardiy at all

A (3) 1 gat a son of frightened fesling as if somothing awiul is
about to happen:

3 { ) Very definitely and quite badly

2 { ) Yos, bl net too badly

10 ) A litthe, but it doesn’t worry me

O{ ) Notat all

I {4) ¥ can laugh and see the funny side of things:
0{ ) As much as | always could
1{ ) Not guile as much now
2 { ) Dabnitely nat so much now
3( ) Novatall

A {5) Worrying thoughts go through my mind:
3( ) Most of the time
2( }Alot of times
1{ )} From tima to tima
O { ) Only occasionally

D {5} | foel cheerful:
a1 } Most of the lime
14 ) Usually
2 ( ) Net often
3( ) Mot at all

A (7} | can soat at easa and fael relaxed:
0 { ) Dafinitaly
11y Usually
2 ( } Not often
3( )Mot at all

This quastionnaire will halp your physiclan know how you are fecling, Read every sentence. Place an "X on the answer that best
describes how you have been fasling during the LAST WEEK. You do not have te think too much 1o answe. In this queslionnaire,

sponlanacus answers are more important. Mark only one answer for aach question.

D (8) | feel as | am slowod dovin:
3( ) Neady all the tma
2( ) Very often
1{ ) From time 1o time
0{ }Notatsll

A (9) | get a sort of frightened leeling like butterflios in the
stomach:

O ¥ Motalal

1{ } From tims to fime

2 ( ) Quite often

3{ ) Very cften

D (10} | have los! inlerest in my appsarance:
3{ ) Delinitaly
2 { ) 1don't take so much care as | should
1 { ) Imay not take quita as much care
0 { )11ake just as much care as ever

A (1) 1 ieel restless, as if | had to ba on the move:
3{ ) Very much Indeed
2( ) Quite a lot
1 { )} Mot very much
O }Notalall

D (12) | look forward with enjoynient te things:
0( ) As much as | over did
1{ ) Alitile less than | used lo
2 ( } Definitaly less than 1 used fo
3({ ) Hardly at all

A (13) | get a sudden fesling of panic:
3( ) Very ofien indeed
2{ } Quito ofton
1( } From time to time

0( }Notatal

D {14) | can onjoy & good TV or radio program or bock:
0( ) QOften
1{ } Sometimos
2 { ) Nol ofien
3( ) Hardly at all
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Multidimensional Fatigue Symptom Inventory — Short Form (MFSI)

MFSI-SF

Belaw is a list of statements that describe how people sometimes fecl. Please read each item carefully,
then circle the one number next to each item which best describes how true each statement has been
for you in the past 7 days. ’ )

Mot at all Alinle Moderately Quite abit Extremely
I have trouble remembering things ...................0 1 2 4

My muscles ache..........

I feel upset. e
My legs feel Weak ...
[ feel cheerful ...............
My head feels heavy .o
[feel lively .

1 feel nervous .....ccoveene

Woge N oL k=

[ feel relaned ... sesssns s sssssnsnsssssnsssnsnd
1 feel pooped ... ressssens
I am confused................

H_._.
b -

I am worn out ...
Tfeel sad e
I feel fatigned ..o
[ have trouble paying attention ..........cceevemeneed
My arms feel Weak.....oooeeeeeneeeeeencncseenienseseneed

—
ooth B W

=

I feel sluggish.....
I feel rus doWn ... naes

oo

I ache all OVET ... e enennen

D
<

T am unable 1o concentrate...

b
[

I feel depressed .....oeeecceeeereceeereaseerererasaennens
T feel refreshed .

boobobbbbobbobbobbenmbBIBDIHS

rd
L
(=]

I feel tense..........
T fee] CRErEES e e e
I make more mistakes than uSval.........ceueene
My body feels heavy all over .....
Fam forgetful ...
[ feel tired......ccoeeeciccreeseere e e e s
T feel calm e
1 am distressed .....cveereeriemeereesrssesseecnseesarsanans

:h.
e e e b b e e e e e e G e e e e e e e et et

[ ]
& th

[ ]
=
i
[T
—

[ )
X e

BB B B OB BRI ORI BRI BRI B B B R R B B B R B DD R B B BRI B B B BRI R
I L T T R o B e T L T L L FT O T O S P R ORI SR PR PO R ST R
R S e e e e o e N N T U S

L
=

Multidimensional Fatigue Symptom Inventory-Short Form, Moffitt Cancer Center and University of South Florida, Tampa,
FL ©1998
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Barthel Index

FEEDING
' = unabla
5= needs help cutting, spreading buttar, atc., or requires modified diet
10 = independent
BATHING
0= dependent
5= indepandent {or in shower)
GROOMING
0= needs to help with personal care
5 = independent face hair/testh/'shaving {implements provided)
DEESSING
0= depandent
5 =needs help but can do about half unaided
10 = independent {inchuding nattons, zips, laces, atc.)
BOWELS
0= incontinent {or needs to be given enemas)
5= occasional accident
10/ = continent
BLADDER
= incoatinent, or catheterized and unable to manage alons
5= gccasional accident
10 = continent
TOILET USE
0 = dependent
5 =needs :ome help, but can do something alane
10 = independent {on and off, drexzing, wiping)

TRANSFERS (BED TO CHAIR AND BACK)
= unabla, no sitting balance
5 = major help {one or twe people, physical), can sit
10 = minor help (verbal or physical)
15 = independent
MOBILITY (ON LEVEL SURFACES)
0= immabile or < 50 yards
5= wheslchair independent, including comers, > 50 yards
10 = walks with help of one persom (verbal or phrysical) = 50 yards
15 = indepandent (it may use any aid; for example, stick) = 50 yards
STAIRS
0= unable
5 =needs help (varbal, physical, carrving aid)
10 = independent

TOTAL (0-100):
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Appendix 8 — copies of articles
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RESEARCH

A qualitative study exploring patients’,
with mild to moderate stroke, and their
carers’ perceptions of healthy lifestyles

Nicola Clague-Baker, Christine Carpenter, Thompson Robinson, Annegret Hagenberg,

Sophie Drewry, Sally Singh

Abstract

Background/Aims: To explore patients’, with mild o moderate stroke, and their carers' expenences
after a stroke and to explore their perceptions of healthy Ifeatyles.

Methods: A qualitative study using semi-struciured interviews was undertaken with 20 people (12 males
and B famales) with mild io moderate stroke or transient ischaemic attack (1 week io & months® post
event) and seven of their carers. Each interview was transcribed and a thematic analysis approach

guided the analytic procees.

Results: Patients with sub-acute, mild to moderate stroke were positive about healthy lfestyles
and their ability to achiewe them post stroke. Three core themes were identified: perceptions related
to exercise; perceplions related to other lestyle factors; and understanding of stroke and healthy

lifestyles.

Conclusions: In the sub-acute phase of stroke recovery, barriers to exercise such as lack of motivation
do not appear to be an issus. People with stroke have a lack of understanding of healthy guidelines,

risk factors and cause of their stroke. It is not clear i this is due to a lack of information provision or a
lack of recall. They also do not appear to make the link between lifestyle choices and the cause of ther

stroke.

Key words: m Cardiovascular fitneze m Healthy lifeatyles m Perceptions m Physiotherapy m Stroke

Submitted 26 July 2016; accepted following double blind peer review: 13 June 247

troke is the primary canse of disability

in England {Mational Audit Office, 2010)

and leads to redoced physical activity

and cardiorespiratory fitness, which,

in twrn, are associated with increased
cardiovascular risk (Ivey et al, 2005). Following
a stroke, patients are at risk of recurrent stroke
(approximately 25% within five years) and other
vascular events {Redfern et al, 2006). Risk factors
that lead to recurrent vascular events include lifestyle
risks such as poor diet, obesity, lack of exercise and
smoking (Lawrence et al, 2009).

Previous qualitative research exploring perceptions
towards healthy living in people with stroke has
been mainly focused on the identification of barriers
and facilitators to exercise post stroke. Micholson
et al (2012) condocted a systematic review of five
qualitative and one quantitative study that explored
barriers and facilitators to exercise. Four of the
studies were condocted in the US, one in Australia

and one in the UK. The authors concluded that lack
of motivation, environmental factors and stroke
impairmenis were the main barriers to engaging in
exercise post stroke, and that the main motivators
were the desine to return to independence, and support
from family and professionals. One further study
in Canada (Simpson and Eng, 2011) found similar
results and stated the main barrier for patients with
chronic stroke was self-efficacy. This study and the
systematic review mainly focused on patients with
chronic stroke. It is debatable whether barriers and
facilitators to exercise will be the same at all stages
of post-stroke recovery and with different levels of
stroke severity. The present study, therefore, aimed
to focus on perceptions of healthy living of patients
with sub-acute, mild to moderate stroke rather than
a discussion of barriers and facilitators o exercise.

Previous research exploring the understanding of
healthy lifestyles of people with stroke has focusad
mainly on the provision and delivery of advice.

Nicola Clagme-Baker
Fiyriotherapy lecturen’

Intermaiional Joumnal of Tharapy and Renabiitadion, September 2017, Vol 24, No 8
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RESEARCH

A survey of people with stroke conducted by the
Healthcare Commission (2006) found thal 43% of
respondents wen: nod given any information about
dictary changes and one in three werz nod given any
information about physical exercise. In the same year,
the Stroke Association (2006) conducted an andit of
simke units and patients and found that only 46%
of patienls were given any information ahout fulers
siroke prevention. The American Stroke Associalion
(Furie o al, 2001 recommended cardiovascular
training and lifestyle modification Lo reduce the risk
of further stroke.

A Cochrane review exploring infommation provision
for stroke patients and their caregivers (Forsler al
al, 2002} found that active information provision,
where the participants were able 1o ask questions
and relate the information to their experience,
was more successiul than a passive approach in
improving knowledge. The review aimed (o assess
the effectivencss of information provision siralegics
for stroke patients and their caregivers; however,
all the studies in the review measured knowledge
using a wariely of structured gquestionnaires, and no
quilitative siudies were identified. Assessment of
knowledpe was a component of the design of all of
the sindies in the review and as Hillsdon el al (2013)
commented: ‘Future research should explore views
of people nol included in a trial”.

Therefore, the aim of the present study was (o
explore the perceplions of healthy lifestyles in
individuals following a sub-acule stroke who were
ol involved in other stndies.

METHODS

A qualitative phenomenalogical approach (Dowling,
J0T) was chosen a3 the most appropriate W pain an
in-depth understanding of individuals” perceptions
of the opic of interesl

Ethics

Prior o recroitment and data collection, ethical
approval was gained from the Morthamplon Bihics
Commitlee (Reference: | HEM0GT). Anonymity and
confidentiality were ensured and informed consent
oblained from all panicipants.

Participants

Twenly participants with a range of sub-acule,
mild i moderate stroke were recruiled from stroke
units, early supportive discharge teams, commuanity
teams and transient ischemic attack (TIA) clinics
al @ large university eaching hospital. Participanis
wire purposively chosen it they had had a mild 1o
moderate stroke (using the Mational Institutes of
Health Stroke Scale (MIHSE): mild: <6; moderae:

6-15) (National Institute for Health, 2016) or TIA,
were within 6 months of their stroke and conld walk
10 maztres. Seven of the participanis had carers present
who contributed o the discussions.

Procedure
An interview schedule (Talle 1) was developed by
the principal investigator (NCE) and research leam,
and was piloled with a patient representative who
met the broad inchesion criteria, and his carer. The
pilol interview offered the opportunily 1o refine the
questions and enhance the principal investigalor's
qualitalive interviewing skills. Thereafter,
semi-structured in-depth interviews, approximately
A5 minutes in length, were conducted with 20
participants” in their homes. In soven of the inlerviews,
Lhe carers were present;, howewer, the questions werz
primarily directed o the individuals with siroke
during the inlerviews. The carers were involved at
the participants” request and their comments werz
andio taped and probing questions asked as necessary.
Fourteen interviews were conducted by NCR
and six by research assistants (AH and 513), who
had previously received guidance in qualitative
interviewing from MCR. Field noles were writlen
afler each interview, recording details, such as the
participant’s level of disability, home envdironment,
houty language and other ohservations. Drta collection,
and the inilial stages of data analysis, occurred
concurrently and the interviews were continued
until it was considered that dala saturation had
heen achieved, All interviews were audio laped and
transeribed verbatim by a professional ranscriber. The
participants were offersd the opporunily o review
thedr interview transcripds in order o add or delets
content il they wished; however, only two parlicipanis
chose 1o be involved al this stage.

Data analysis
Thematic analysis was conducted according o the
analylic framework developed by Braen and Clarke
(2005). The data wiene analysed by NUR and a colleagse
(0C7) with experience in qualitalive approaches, and the
respanch assistants contribuded additional insighis. Open
inductive coding through line-hy-line reading of the
transcripls of participant interviews was underiaken. In
each transcripl, participants’ statements that appeaned
Loy imform the sindy purpose were highlighted and codes
asnigned that represented the key message of concepl
of these stalements. The coded data were gradually
ahatracied from the transcripl and condensed until a
mumber of cone calegories were identified that provided
an in-depth description of participanls’ perceplions
of healthy lifestyles. These core calegories wene then
used o develop key messages.

NCE consistently reflected on how her own personal
and professional assumplions and beliels aboul

Intermabional Journal of Therapy and Rehabiiation, Seplember 2007, Wol 24, Ko 9
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Question

i you exepkn wihl Rappene 1 you over e Bst kw monis/weeks?
Hivw woukd you describs the exparience of being &t Home of going homea afer & ok TIAT

o active wore you before your stk T

Balore (he stroke, whal did you consider fo be the appropabe amount of aciivily 1o keap someons your age heallhy?
Wil e o B Tokd By Dealll professionats sboul exercising afltar Daving a siiokeTIAY
Hova wowibd yod) deascrit e Benals bo youl of exarcising aftar i shrokeTIA?

Do yau trilnk W ara any nogative aflects of puerise?

Whal o you Think woukd Dalp you caercisn now site your stk TIA?
What oo thim: migit maike it for makes 1) dficult Tor you o exercise aftar your simke T

Wiy cho you think you had a strokeTIAT
D youl know The sk laclons thal kead bo a siroke'?

Whal changes would you Bke Lo maks ko your ifestyle and If 5o how confidenl ane you Bhal you can maks lhose
changes?

How Engortant i I o you That you make thise cangas?

15 et ayirigg e youd o ki B Sy aboul your ShicokeTLA of exerciss of leallly IBashya?

exercise and maintaining a healthy lifestyle could
influence the data collection and analysis processes.
She has been a neurological physictherapist and
university lecturer for 26 years. She made every
effert throughout the siudy implementation to make
explicit her positive atlitndes towards exercise
and the importance of healthy living. During the
interview process she did nol identify herselll as a
physiotherapist in case thal knowledge influenced
the participants” responses. One research assistant,
who was less posilive of the benefits of exercise post
stroke, was specifically asked o contribute o the
analylic process.

RESULTS

Twenty volunteers participated in the stody: 12 men

and eight women who ranged in age between 30

and BR years. Their ethnicity reflected the local

population, with 14 Caucasian, four Asian and wo

Alro-Caribbean participants. The average length of

time post stroke was 59 days (range 14-124) (see

Table 2). In seven inlerviews, participants’ carers

wene present and contribuied (o the discusgion.
Iala analysis identified three core themes:

® Perceplions related to exercise

® Perceplions related to other lifestyle factors

m Understanding of stroke and healthy lifestyles.

Perceptions related to exercise
Sub-calegories contributing, o perceplions related
I exercise were:

m Aclivity or exercise

m Benefits of exercise

m Maolivalors

m Difficulties.

Activity or exercise

Muost parlicipanls were active prior o their stroke.
Some slated that they were very active al work
aof petting o and from work, or around the home
doing housework or working in the garden. Some
participants engaped in more formal exercise regimes
of porting aclivities:

‘1 play howls a lod ... that keeps me very
active as regards sport hecause 1 like sport.”
F12)

Howiever, when the frequency, time and intensity
of exercise were discussed only five participanis
appeared Lo be achieving the recommended level
ol cardiovascullar training of 150 minules a week at
a moderate intensity (World Health Organization,
200100 Some were achieving the duration required
hut not the intensity.

Benefits of exercise
Participanis identificd a number of benelits of exercise,
such as social benefits, paychological henchits and
physical henefits, such as weight control:

“We just went for the sockal aspect of it* (P1)

1 think it gives you a positive outloak.” (F2)
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Participant  Gender  Age oceupation Ethnicity Time after strake

(days)
1 F i Ralirad Murse Canncaskan 58
2 M & Maisager Canmczastan &
3 M o= Securlty guard Fkack Afre-Carilbein 08
4 F o4 Shap workar Camcastin 3a
5 M i3 g Miber Canncaskan 14
6 M 53 Managear Astan a7
7 F FLi] M Aslan L%}
a i 5 Fietirad | armirs wils Caucaskn 72
a F 50 Claanenmurses Caucaskan 22
10 F a5 Machinist and modher Caucasian 28
11 M 1 Aetired Carpentar Caucasian a5
12 il 71 Relied Graphic designer Caucasian 20
12 M 20 Manager Caucasian 16
14 u 51 Engineor Caucasian 4
% 1] a8 Relired Bus dives Black Afno-Caribboean L2
%5 L] fal [Redinesd joszhurcr Caucasian 0o
1w M =1 Fadlined ciar aakisman Calcaskan 36
i u 5 Taxl civer Asian i
" F a2 LR Cancaskan L]
20 F G Mol Askan 124

1 joined the gym abowt 10 weeks hefore

I had the siroke amd I*d lost abowt three
quarters of a stome... 1 looked at it that 1'm
going to lose welght amd that's it.* (P14)

Reing independent was clearly very imporiant to
the participants and associated with ‘pelling stronper,’
and “doing exercise”. As one paricipant said:

‘It [exercize] helps you to hecome a hit more
independent.’ (F1)

The participanis functioned independently
hefiere having a stroke and were koen o achieve
independence again. As one carer said:

‘Hecause she [P20] was very independent
hefore it, she feels had that somehody has to
give her a shower or hath.' (C1)

This desire for independence also linked with an
overwhelming need o be ‘normal’ again. BExercise
wis seen 8% a way Lo achieving normality:

“It will make me feel normal again, the more
I cam do the more 1 feel 1 am just hack to
mormal and it's gone away.” (F13)

However, the participants did nod identify the
henefits of reducing their candiovascular risk factors,
such a= decreasing hlood pressure and cholesterol
lewils or the relationship of these with a decreased
risk of fulere cardiovascular events, The link
hetween exercise and risk prevention or reduction
were clearly not understood by the participanis.

Motivators

Participanis identilied a number of factors they
felt would motivate or facilitate their imvolvement
wilh exercise post stroke. Using social cognitive
thewry {Bandura, 2004), facilitators of exercise
engagement can be divided into personal, social
and environmental.

The personal facilitalors that the participators
in thiz study identified included: the fear of having
anodher stroke; the fear of being dependent;, religions
goidance; and enjoyving being competitive. In other
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wionds, participants did not “wanl 1o be beaten by the
stroke” (P13).

Thez social facililators of exercise included: religious:
beliels; support from friends and families; walking
groups; and support from therapists and exercise
professionals. The personal and social [acilitalors
identifiod in the literalure highlight the imponance people
with chronic siroke attribute (o the suppont of family,
Iriends and professionals in encouaraging them ko cstablish
and achicve their exercise goals. The participants in this
study did not identify any envirommental facilitators that
might encourage them o exercise post siroke.

Difficulties

A munber of difficulties or barriens were identified relalod
o exercise post stroke. Personal difficullies associated
wilh exercising included pain, fear or experience of
falling, and Mtigue. A nomber of participants identified
pain and the existence of mull-pathologies as difficulties
0 exercise post stroke:

I wsed to be very active before the arthritis
stnried taking over ... 1 get a lot of pain in my
hack... it's putting the mockers on it a bit."
[Le. stopping the participant from enjoying
activities] (1)

The participants identified fear of Talling and
having a fall as facltors preventing them from
participating in exercise, particularly because their
confidence was undermined and the experience of
Talling was difficull to overcome. As with the general
falls popalation (Jung e al, J009), participants’ fear
of falling was nod necessarily associated with having
Tallen. As one participant explained:

“The negativity is comstantly thinking I might
Tall.” (P'3)

Some participants’ commented Uhal other peoples®
attitudes contributed Lo their Tear of Talling. For
example, one participant pointed ool that:

“It"s the hlame culiure, if 1 fall over then it
willl be them (the nurses) that"s hlamed not

me." {F2)
One carer said:

“1 don’t let her walk om her own becanse
she's had a conple of Falls.” (C1)

Participants also identified fatigue as a personal
dilficully 1o participating in exercize post stroke.
Fatigue in long-term conditions has been described
as ‘decreased mental and physical endurance’
(Krupp, 20003: 12). Parlicipants explained:

‘It is an overwhelming problem that is
constant—I am always tired." (%)

“It"s mot that I want to go to sleep, it"s that
my body zays it wanis to have a rest.” (F16)

Thiz problem has also been identified in the
literature in relation o the chronic stroke popualation
(Forster el al, 20012).

Interestingly, in the chronic fatigue population
(White et al, 20011), exercise has been shown Lo
improve faligue for people with chronic faligue;
however, this was nol something that the participants
in this study identified or discussed.

A number of parlicipants expressed concerns
aboul ‘overdoing it":

“Yes my main concern is it"s going to be
a sudden shock to the system to all of a
suidden be bouncing arvemd.” (F3)

I think you can take exercise to the
extreme.” (P1T)

This perhaps highlights a lack of knowledge and
nnderstanding of appropriale exercise programmes
and progression and the polential risks of exercise.
(her personal difficulties included a degree of
embarrassment associated with the physical aspects
of stroke:

“You're embarrassed to he like this." (Fid)

Interestingly, a lack of motivation were nol
identified as difficulties W exercise post stroke,
Cly one social difficulty o exercise aller a stroke
was identified in the interviews, For one participant
(T3, religion was a barrier (o exercise as she was
umahle 1o exercise with a mized gender group and
wilh male instructors. In the local area, this issue
has heen addressed with some Tacilities providing
female only group swimming with female lifepnands,
However, many exercise facilities do nol offer these
oflions.

Finally, a number of environmental difficulties
wire discussed, including inadequale or lack of
accesgible transportation,

“Well the first obstacle s how do T get there
and back?” (P10)

This participant lived in the countryzide without
public transporiation, although others lived in the
city and slill had problems—for example:

“The problem is the gym is the other side of
town.' (FF3)
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Some participanls were constrained by
insufficient finances:

‘Financially it's [living with a stroke]
crippled me.” (P3)

‘1 think the only thing that worries me ...
is that I am always worrying about money."
(151

These difficulties have previously been identified
in rescarch with people in the chronic stage of stroke
recovery (Micholson et al, 20012) and idenlify the
need 1o provide facilities thal support people who
have had a stroke o exercise in the long lerm.

Perceptions related to other
lifastyle factors

Sub-calegories contribuling o perceplions related
Lo lifestyle changes were:

m Changes Lo lifestyle

m IMowbis and disagreements.

Changes to lifestyle

Muaosl of the paticipants wanted 1o achieve a healthy
lifestyle by improving their diet after the stroke,
slopping smoking, or losing weight:

“Cut down on the eating and start doing
mivre exercize. (F3)

‘Mo I stopped it [smoking], after this,
completely 1 have stopped.’ (PT)

T could do with losing 2 or 3 stone.” (F11)

However, they were unable o articolale any
definite plans or details about how they were going
Lo instigate this lifestyle change or maintzin the
change. The participants recopnised the importance
of changing their lifestyles in order 1o improve and
meaintain their health, bot they did not appear o have
thi information necessary o support these chanpes.

Dvubits and disagreement

Some participants expressed doubts aboul the
positive benefits of a healthy lifestyle as despite
their belicl that they had lived a healthy lifestyle,
thiry =till had the stroke or they cited other people
thity knew who Uhey believed were healthy, but whao
had still developed significant health problems:

‘1 know people who exercise regularly have
had heart attacks as well." (P1)

“When you think that the guy who started
Jopging died jogging apparenty ... he had a

heart attack.” (P9)

“My wife died of lung cancer and she stayed
in a ward where everyone on that ward had
lung cancer amd only one smoked.” (P11)

1 did a lot of exercise and it didn't do me
any good.” (1Y)

These perceplions could be interpreded as examples of
confirmation bia=, defined as ‘secking or interpreding
of evidence in ways that are partial 1o existing beliefs,
expectations, or a hypothesis in hand' (Nickerson,
1994: 175). It indicates that behaviour change for
some participants might be difficult if they tend o
select negalive messages or even disagree with the
concepls of benefils and risks and the prevenlative
advantages associated with maintaining a healthy
lifestyle, for example:

“Are you trying to tell me having low
chodesterol is a good thing—I den't think so!”
(F18)

One participant simply felt that exercise was nol part
of life before the stroke, making it very unlikely that
he would participale in exercise afler the stroke:

“It wasn't an important part of my life ... 1
couldn’t be hothered." (&)

Understanding of stroke and healthy
Iifestyles

Sub-cateporics that contributed o understanding of
atroke and healthy lifestyles were:

Ride of exercise

m Risk lactors for stroke

m Camse of stroke

® Lack of information or recall.

Understanding the role of exercise

When asked aboul their understanding of the
recommended levels of exercise for their age,
only two participants offered explanations of the
recommended dose:

‘I prohably do three lois of cardio a week at
least 4 minutes at a time.* (P&)

‘Everyone should do at least 10000 strides a

day.' (F5)

Other participants’ knowledpe was clearly
hazy and several incorrect interpretations of the

recommendations were articulated, for example:

“Tt's not recommended to go every day.' (1)
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“You've got to listen to your body.” (F12)

Mt of the participants had not given the issue of
exercise alter a stroke much thought; for example,
when asked *‘Did you think about the appropriate
amount of activity”, Participant 2 stated: ‘Mo
definitely not’. Cihers made comments including:

“I didn"t think about it, 1 didn"t realise that
exercize could help with a stroke.” (P3)

‘I didn"t really think about it if T am
honest.” (PT) “1 don™t really think abowt it
much, I am just aware the more walking 1
can do the better.” (P11}

Risk Tactors associated with stroke
Some participants were ahle o discuss some of the
risk factors associsted with stroke, for example:

“It’s important to keep the weight down ...
have a semsible diet.” (P1)

‘1 don’t think it's my diet becanse | am not
a great eater of fried thimgs and Tatty stuff.
And T am not abese.” (P9)

“(3h yes like high hlood pressure, high
cholesterol, high blood sugars, smoking
which I have stopped now.' (P13)

‘I"'m not a smoker, I'm not diabetic, 1 don*t
have high stress..."” (P14)

Howeever, over hall the participants were, rather
waorryingly, not aware of the risk factors that conld
lead 10 a stroke. As one participant who had diahetes
said:

‘No I didn't know there were any risks.”

P15y

Canse of siroke

Over hall the participanis were unable o discuss
whal might have contribaied o them having a stroke,
for example:

“Mobody has heen able to tell me.” (F2)

1 dom*t know, how do you get a blood dot?’
(P6),

‘No | don't kmow, nobody has explained to
me ahout that.” (P15)

‘1 don’t know really, must have been some
weakness in the brain.' (F16)

1 haven't a clue.” (F19)

A number of the participanis did understand
that knowing what might have cansed the stroke
waould enable them to largel the changes they made
in their lifestyle and recognised the importance of
such knowledge:

‘And hecaunse they don't kmow why it
happened that worries me a bit, because it
could happen again.’ (P13)

1 don"t know what the root cause was, which
is somewhat unnerving because it could
happen again unless | know what to do to
prevent it ... if they could determine the canse
of the stroke for me because | can't tell you
whiether | need to change anything because 1
don’t kmow.” (F14)

Lack of information or recall

‘When asked aboul any advice they had been given shot
exercise, the main response was that they had been given
specific strengthening and stretching exercises by the
physictherapis, bl very few lalked aboul advice they
had been given aboul maintaining their fitness:

“They don’t mention it [lifestyle ues] ...
nothing pogitive in terms of longer-term
options.” (F2)

“They didn*t talk about general fitness" (P6)
I haven't heen tobd anything.” (P9)

‘Moboudy has mentioned there is a benefit to
exercise—that hasn't been covered.” (F14)

1 was simply told 1 should only do s0 muoch
amd not overdo things.” (F15)

‘Mo, they sabd continue doing the things you*ve
been doing.” (F16)

Une participant remembered being piven advice
ahout exercise post-stroke by the doctor:

“The doctor let me do anything really he jost
=aild don’t lit welghts... He didn't really say
ame way of another, he didn't say a lot to be
honest.” (P13)

The participanls’ responses, with respect o teir
understanding of the more general issues of healthy
living and the importance of addressing these
posi-glroke, were cause for concern as they reflected
a lack of information, for example:

RESEARCH

Internaticnal Journal of Therapy and Rehabilllation, Saplember 2017, Vol 24, No 9

302



RESEARCH

“Well they [health professionals] don"t go
into great detail about it."(P5)

*I haven’t been told anything.” (P9)

‘Mot a kot of information has been provided
in all honesty.” (F11)

‘Nobody's said anything. (F1Z)

‘Nobody has told us amything useful really,
we've been looking online.” (P20)

As the last comment suggests, some participants,
particularly younger ones, did use and value the
Internel as g source of oblaining information.
However, o majority of the participants, those
aged over 60 years, felt they did nol have adequate
compuler skills or were comfontable effectively
accessing Lhe Internel, for examgle:

‘] am mot an online person.” (P'5)

‘Mo, 1 don't know how Lo use a compater.”
(F7)

‘1'm not computer literate.” (PY)
1 dom*t have a com puter.’ (F16)

‘N, 1 only just about know how to use my
phome.’ (P18)

Printed leaflets providing information abowl
siroke and common risk faclors were given by health
professionals o some of the participants, bul these
did not zeem o have significantly contribated to their
understanding. As one participant sasd:

“There was a lot of information leaflets at
hivth hospitals. T just took them bat 1 have not
hail a chance to read them. They were useful
hut perhaps if someone did actually say “well
loak, if you have this or do that™." (P17)

Tt would appesr that e parlicipants wene nol given
consislent or relevant information or advice about
miinlaining a healthy lifestyle or cardiovascular
fitnexs. As Hillsdon et al (20133 found in their study
exploring, patienls” experiences of standard care or
cardiac rehabilitation post minor stroke and TTAs, it
% nol always clear whether participants are able 1o
recall the advice or information they ane given. This
raises igssues of the nature, relevance and timing of
health information and these require forther research
1o ensure the effectiveness of these intervenlions for
individual paticnis,

DISCUSSION

Barriers and benefits
The participants discussed a number of factors that
prevented or made it difficult for them o engage in
exercise, bul these did not include a lack of molivation.
This is in contrasl i previous sludies (Simpson and
Eng, 2011; Micholson et al, 2012) that focused on
exploring the barriers and Facilitalors of exercise in
Lthe lnter slages of stroke recovery. IL seems that il is
important o work with people with stroke in the early
slages of their recovery o encourage activity and o
prevent perceived motivalional barriers developing.
Participants in the present sindy identified
a number of benefits of exercise that the Health
Belief Model (Rosenstock, 1974) sugpests could
be beneficial to support their atlempls (o achieve a
healthy lifestyle. The participants, howewver, did not
discuss the benefits of finess or provention of futane
cardiovascular events, which suggests thal they did
not consider this o be part of the role of exercise
after stroke, More research is needed 1o find the best
way o support people with stroke in their effors
Lo undierstand and maintzin a healthy lifestyle and
explore the long-term benefits of healthy lifestyle
afler a siroke.

Factors contributing to stroke

It apgrears that participants did nod Mlly understand
thi factors that contribute 1o having a stroke. They
wire ahle Lo discuss some lifestyle risk factors but
did not seem (o make the link between these and
hawing a stroke. This was also identified in a study
by Hillsdon et al (2013%), who found that ‘some
disregarded information aboul known risk Factors
for minor stroke or that lifestyle chanpes can reduce
such faclors’,

Eifective health behaviour change relies on people
Laking owmnership of their health behaviours, that
is, switching from an ‘external locus of control”
Lo an “internal locus of control” (Rotter, 1966), 1IF,
a% illustrated in this study, people are unable 1o
make the link between lifestyle risk factors and
having a stroke, then they are less likely o make
lifestyle changes.

The American Stroke Association stales that
‘patients with ischagmic stroke or TTA .. should
he managed scconding o MOEP T guidelines, which
include lifestyle modification, dictary guidelines, and
medication recommendations’ (Furie et al, 20011).
T oordeer o mosdily their lifestyle, people with stroke
need o be aware of exercizse and dietary guidelines
and recommendations; however, only [wo people
with stroke in the present study were aware of the
recommendationg for cardiovascalar finess. This is
mol aliogether surprising, as a survey by the National
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Obexity Observatory (2016) found that only 6% of
men and 9% of women in the general population had
any idea aboul the recommended levels of exercise.

Healthy lifestyle messages

and advice

A area of concern, highlighted in the present stody,
wils the doubis and lack of agreement expressed by
some parlicipants aboul the healthy lifestyle messages
they had been given. This was also highlighted in
previous studies (Forster el al, 20012; Hillsdon et
al, 2013) and emphasises the necd for clear and
consistent healthy lifestyle messages. Perhaps, more
imporiantly, some participanls appeared o welcomse
achance to discuss their beliefs in order o address
any doubis they had aboul the advice Lthey were
being given. This reinforces Forsler and colleagues’
(2012) recommaendations thal aclive information
provision, such as integrating the use of workbooks
into experiential classes, was much more effective
than passive approaches, such as the provision of
information packs for use al home.

The present study also Tound that very few
participanis had been given healthy lifestyle advice.
‘This mirrors the resulis of previons studies (Healthcare
Commission, 2006; The Stroke Association, 2006;
Furie o4 al, 201 1; Forster ed a1, 201 3) although, as with
these stndies, it is nol clear whether this information
was given bul not fully absorbed and recalled by
people with stroke.

More research is needed w determine how to
prowide essential information, al what slage of stroke
recovery it should be provided, and how 1o ensure
that lifestyle changes are made and maintained as a
result of receiving the information. People with stroke
vary in their opinions ahoul how relevant information
could be provided.

In the present study, only the younger participants
expressed a preference for online information, the
majority prefermed to speak 1o someone W pel advice.
An associaled study (Clapue-Baker et al, 2005),
conducted by the present research leam, used focus
proups in which the timing of lifestyle advice was
dizcussed by a range of health care professionals
waorking in stroke rehabilitation. It was foond that
most participants considered it was o early o
provide lifestyle advice to people with stroke while
they were still receiving care in an acule siroke wnit
and the team members, who provided care o people
in the later stages of stroke recovery, fizlt that specific
training would help them in effectively delivering
accurate and relevant lifestyle information.

It has been theorised {Bandura, 1977, Rosenstock
el al, 1998) thal people wanling o make changes in
their lives need o helieve in the importance of those
changes and feel confident that they can achieve the
desired changes. In the present study, il appeared

that over halfl the participants did not know any of
the risk factors that could lead 10 a stroke and did
nol know why they had had a stroke. Without this
knowledge, il is doubtiul that they would understand
the importance of any lifestyle changes and have the
confidence io make any change.

Limitations
This study explored participants’ experiences and
perceplions of healthy lifestyles before and afier
having a stroke.

Umne limitation of the study was thal participant=s
who agreed Lo take part were keen to talk about
healthy lifestyles and exercise and their interest in
adapting their lifestyle afier having had a stroke. Asa
resalt, these findings may nol reflect a broad range of
perspectives and experiences. Future research would
benefit from actively engaging those people who are
nol a8 positive owards healthy lifestyles. A second
limitation is that the average length of time afier
stroke varied from 14 days 1o 124 days and people’s
perceplions may have varied over this lime period.

Future research

Fulure research needs to explore different types,
durations and frequencies of exercise programimes that
can provide cardiovascular training for people with
snh-acate, mild io moderate stroke. Research is alao
needed o explore the best way o provide individoal
healthy lifestyle advice for the sub-acule stroke
population in order 1o help them make individoal
changes and maintain changes throoghowt their life
o help o prevent futore cardiovascular evenls,

CONCLUSIONS

In the sub-acuie phase of stroke recovery, barriers
o exercise such as lack of motivation do not appear
Lo b an issue. People with stroke have a lack of
understanding of healthy guidelines, risk factors and
cause of their stroke. It is not clear i this is due o
a lack of information provision or a lack of recall.
They also do not appear 1o make the link between
lifestyle choiees and the cause of their stroke. IITR
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The validity and reliability of the Incremental Shuttle Walk
Test and Six-minute Walk Test compared to an Incremental

Cycle Test for people who have had a mild-to-moderate
stroke™

Nicola Clague-Baker®*, Thompson Robinson®, Annegret Hagenberg®,
Sophie Drewry ©, Clare Gillies °, Sally Singh©
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Abstruct

Dhjective To determine the construct valsdity and test re-test relinbility of the Six-misute Walk Test (68MWT) and Incremental Shutile Walk
Test (ISWT) in the sab-acule recovery phase following mild-io-moderste severity stroke.

Particip 40 stroke pab (mean age: 6827 years, ST 13.48) of median Mational Institvies of Health Stroke Scale (NIHSS) score 1.2
{ramge: 0 i B) within six months of seroke.

Method Each participant compleded one Incremental Cycle Test (1CT) followed by two ISWT and two SMWT in o randomised order. Pearson’s
Comelation Cocfficients were msed to determine the validity and Bland Alman plots were nsed to delermine the iest re-test pelishility.
Resulis The Incrememtal Cycle Test (10T was postively cormelated with the ISWT {r=0.5%, 95% confidence intervals 035 o 0.76, P= 0001}
and the GMWT (0.55, 0.35 to 071, P<0.001). The correlation of the I1CT with the ISWT and 6MWT was higher for the 17 patiests with
mo residual (ISWT: r=07% F<0.001; G6MWT: 0.826, P <0.001) compared to mild-io-modernte seurclegical impaimeend (ISWT: r=0.45,
P=0003; 68MWT: r=038, F=0U08). Test—retest relinbility for both the ISWT and the GAMYW T showed that there was some vanshility between
the first and second tests with a betier performance on the second test.

Conchision The ISWT and 6MWT have a significant, modest correlation with the HCT for stroke patients in the sub-soute recovery phase.
The ISWT and 6MWT are not stroagly correlated with ICT {(VO; peak) in & stroke population that is disabled. The test—retest relishility of
the I5WT and 60WT indicated that two tests may be noeded to accomstely assess an individoal™s capabilities.

& D018 Chartered Society of Physiotherapy. Published by Elsevier Lid. All rights reserved.

Kepwords: Exercise st Peycisometrics; Rehabilitation; Stroke

Abbrevintions: SMWT, Six minoe Walk Test; ISWT, Incr=mental Shottle Walk Test; NIHSS, National Instiuie of Health Stoke Scale; Via Peak, pesk
oxygen uptske; W Moy, meximum oxyges uptske; BCT, Incremesésl Cycls Test; O, confidence: intsrol;, CRY, cardiorspiniory fitnes; NYHA, New York
Heant Association; ACSM, American College of Spons Medicine; BMIL, Body Mass Index; MHE., maximam bear rate; MEF, maximum bood pressane; Rpm,
revs per mimie; WRI, work s intessity; REF., Respiriory Exchangs Fatic.
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Infroduction

Improved cardiorespiralory filness can be linked o a
reduction in cardiovascular risk [ 1] so it is essential o have a
relinble and walid measure of cardiorespiratory ftness (CRI)
inorder 1o measwre the effectiveness of eatments (o improve
UL Laborutory messures of CRI are the gold standard, bat
are expensive and nol readily available for climical praclice.
Therelore, leld-based exercise lests ofler a polential allerna-
live, Tor exumpde, the Incremental Shutile Walk Test (15WT)
and Six-mianute Walk Test (6MWT) To our knowledge, only
one siady [2] has compired these lests, albeil inoa non-
digabled clironic (=6 moiths) stroke pogilation, and feported
a strong correlation berween the ISWT and 6MWT {r=1.65,
P 000 ) with steong testielest reliabdlity (100 =0,961), bat
the anthors did pol compare e ISWT with an incremental
cxerciae lest feporting VO, peak, Perfornmanos o the SMWT
Tias heen shown to Bave lest-relestreliability [3] (00OC = 0.99)
and validity [4] (r=0.64, P<0.001), when compared with
the W) peak in a chronic stroke population. However, Mar-
#olind e al [5] found that the 6MWT underestimated the
exercise inlensity in this population, when determining the
targel cxercise raining inlensity. Overall, there has been lim-
ited research of these Reld-hased assessments in te sub-acule
{1 week o 6 months) [6] stroke population.

Accordingly, the aim of the present study was o com-
pare the performance on the ISWT and 6MWT with the Vi,
peak meassured u=ing an ICT in asub-acute, mild-to-moderate
(=15 on MIHES) [ 7] stroke popalation. The study also aimed
o determing the lest—netest relinbility for both the ISWT and
GMWT in this population. As the level of disability post siroke
is 80 variaghle, the aim was also W identily which partici-
panis could complede the ests dependent on their level of
neurohogical impairment.

Hypotheses

I csrcder fo ddetervinae the validaty of the ISW and 6MWT,
twi null hypotheses wese identified: (1) te distance mwes-
sured during the ISWT shows oo conrelation with the Vi,
peak measered with an T, asd (25 the distance measaned
duriig a MW shows no comelation with the VO, peak
messred with an 1T,

Methods
Pariivipamis

Participants were recruited from a large single-centre UK
University leaching hospital wilthin one week o six months
(sub-noule) of mild-io-modierabe stroke, defined by a National
Institutes of Health Stroke Scabe (NIHSS) [ 7] score of (w15
| 8] All participants wiere able o walk 10 metres with or with-
oal an aid, and provided wrilten consent. Hxclusion criteria
wiere based on cardiac contraindications and included: heart

disease class 11 and upwards [9], Class O and [ exercise risk
110}, uncontrelled arrhythmins (cansing symploms), angina
on exercise and uncontrolled hyperiension (=1800/1 10 mmHg
al rest).

The study was approved by the Mational Research Fihics
Service NRES Committee Hast Midlands — Norfhampion
TAHEMY TGT.

Procedure

Al participants attendied the exercise laboralory and after
consenling o the study, the following information was
recorded from the medical record: details aboul the stroke,
relevant past medical history, drug history and social his-
lory. In addition, the following baseline assessmends wene
underiaken: NIHSS, Fugl-Meyer scale [11] and lower limb
strength. Heght and weight (Body Mass Index (BMI) were
also recorded. Finally, roaline cardiovascular paramelers
were mesured W determine maximum heard rde (MHR)
us delined by 220 minus age, and o el salely paramelers
for exercise, ws follows: HR Hmat as 90% of MHER, and mag-
oyt blood presssnire (MBI of 2000110 mal g for ischacmic
and 1RO 100 mm g for lemon bagic stroke paricipants, HR
Hmits were nol gl for those on betablockers, ol BP limits
were adhered o,

Ench partscipant completed an 10T w estabhish VO, peak,
with hreath-hy-hreath analysis, followed by twoe ISWTs and
twoy BMWTs in a randomised ordier follosing standard oper-
ating, proscedures [12]. All tests were carried ont on one day,
resd limes betwean tests varied between 30 and 40 minotes
doe 1o the availahility of the lesting site. Randomisation
was achieved u=ing random nomber tahles and allocation
concealment with scaled envelopes. Routine haemodynaumic
manitoring was underiaken throughout the exercise lests; BP
wits measured al bwo- minule inbervals and continuoas electm-
cardiogram monitoring during the BCT, and HR was recosded
al minule inlervals daring the ISWT and SMWT In addition,
BP and HR were recorded prios o and al the end of each
Lest, and the Borg perceived exerlion and Borg breathlessness
seales were recorded.

Two BT protocols were used o accommeodabe o range of
parlicipant shilities. Progromme one hid a two-minule warm-
up il 1T0W al a targel cadence of 30 revs per minule (rpm,
Tollowed by a 5 W increment every minute | 13]. Progrmmse
U hind in Pwvo-aminule warm-up ol 1OW ol a targel cadence of
Slhrpmy, fellowed by a 10W increment every minute, based
on the piled tests ihal indicated that some subjects may need a
prester challenge o resch their peak VO, To dentily which
programme the patient attempled, a formula was used based
on Wasserman et al [14];

Work Rate Intensity (WRI)

_ Peak Vil — Vi uilosded
- 100

where: Peak ¥ilg =(heightl — age) = 200 (males) or

IntipecAiboi g 10,101 6. physso 201812005
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Peak VO =(height — age) = 14 {Temales) andwhere: WO,
unloaded = 150+ (6 x weight).

IT the WIRI was less than seven, the parlicipant completed
the 5'W programme, if the WRI was more than seven, the
participant compleled the 100W programme.

Beoth the ISWT and 6MWT were conducted twice as rec-
canmended by Holland e ad. [12] to sccount Tor the keaming
elliect, thal is, parlicipants become more Tumiliar with the
lest which can improve perfornance so carrying oul bwo lests
reduces this ermor. The BSWT s an exiemally paced maximuom

exercise lesl using two cones, mine metres aparl. The speed of

walking iz controlled by a pre-recorded set of bleeps and ihe
omber of laps arcund e cones are recorded and mesasured in
medres. The 6MWT uses a thiny metre course marked oul by
two cones. The distance achieved in Six minules i recorded
o ihe nearest medre, Standznd insireciions were nzed and ihe
nse of walking aids was consisient between the fwo lesis as
recodmmended by Holland ef al [12].

Dt and sigtisical asalyris

Wik peak was determined when either: Respiratory
Exchange Ratio (RER) was greater than 1.0 [13] or the par-

N, (Tapue- Raker ol al # Mysistherapy oo {3009} oo ]

Tabile 1

Agn (years)

Mean (500} [N TN R ]

Ciender tmaile) n (%) T RE)

Btiicaty a (%) Cancasian: 5 ()
Asan: 3 (8
Afro-Cagibibean: 102)

Tschsemic stroke o (%) A (05)

Hide of body afecied (lefi) a (%) 15 (48)

Length of time post sroke (days)

dzan (R 176 BT AW

WIS medisn (ranpek 1.0 (a2

NINSS — sooee of - f (%) 1743

NINSS - soose =0 - 8 (%) T

Fugl-Meyer

Mdean (S0% T34 (16.5)

Currenl smckers a2 (%) ELAEL]

Diabetes mellitus w (%) 110(28)

Hyperiension » (%) 17 (43)

Asriall fibrillation a (%) E1E

I=chacmic hean disesse n (%) GEL5)

Moo of oo-merbidities

Mean (510 ET501.A410

Ro with paim w (%} S

oaly Mies Imdien

Mean (5110 A3 (463

Mo o Beetsahileckiors m (%) 10025)

ticipant had reached 9% of their maximom age-prediclsd
MHE. Pearson’s correlation coefficients wen: used (o deter-
mine the correlation of the ISWT and 6MWT compared Lo
the ICT, with a value of 0.20 to 0.39 indicaling a weak cor-
reltion, 0.4 1o 0069 indicaling 2 modest cornelation, 0,70 1o
(.90 indicaling a strong correlation and 0090 w 1.00 indical-
ing a very strong correlation [15]. Bland Altman plols were
used o determine the west re-lest reliability of the ISWT and
GMWL Pearson®s correlations between the dilTerent maea-
sures, were also calcululed for those with no nearological
impairment (NIHRS = 0 or mild-to-moderate (NIHSS < 15)
nesrobogical impairment. Stistical signilicince was aken
al P his, A power calculation determined that 30 subjects
were needed o fest the validity of each measure il r=0.5,
with B power al the 5% significance level [16],

Hesults

Forty participants (X7 male) of mean age 68,3 (51 13.48)
years were recriiled a mean of 84 days (51; 41.1) following
stroke onset, Median MTHSS was 1.2 (range 010 #), and other
haseline demaopraphic data are shown in Table 1.

Consiruct validity betweea VO, Peak, ISWT and GMWT

All 40 paricipants compleied the incremental cycle pro-
tocol; 13 completed the 10W and 27 the 5W increment
programme. OF these participants, 31 achieved an RER = 1.0,
indicating that they were nearing exhaustion. OF the nine par-
licipanis who did nol achieve an RER = 1.0}, three stopped the
le=t due io fatigee, and =ix were stopped by the therapist due
o reaching MHR (1), reaching MBF (4) or nod keeping op

Diata are presaniod as moan (510 or @ (%), unless stated. MEHSS: Nalomsl
Imetitutie off Health Stroks Seale.

& Miedian {range) NIHSS soores preseniod; soove of 1 wo 5 dlassiliod as
il 6 b 15 classaliod as moderate [8]. For dhis sondy, e population was
hiviitdod inbo thowe that Tad mo disabaliny post steoko (NTHSS < O and thos:
ihad bl dizsibilaty post stroke (MIHSS =00,

the required speed (10 T botal, 19 of the incremental lests
wiere stopped by the thergist and 19 by (he participant, wilh
twr participants compleding he assigned progriamme.

Mean vilues for 1T (YO peak), and the best perlior-
mance (ol each of the wo ESWTs and two GMWTS were
sigmificantly reduced compared 1o normalive values for an
age-maiched healihy colort (Table 23 ICT (W0 peak) had a
modest correlation with bodh the ISWT (Fig. 1, r=0.5%, 95%
confidence intervals (CT) 0,34 100,76, P = 0.000) and 6MWT
distance (Fig, 2 r =055, 95% CI0.35w00.71, P <0001, Itis
acknowledped tial ihe Cls are relatively large for boil iesis
making it difficult 1o conclude the magnitude of both rela-
tinnships. In addition, a very strong connelation was observed
hetween the ISWT and SMWTT distance (r=10.9%, 95% (I
0.8 to (.57, P U001

When participants were grouped by NIHSES  scodes
inin those with no pearslogical impairment (NIHSS =)
and those with mild-to-moderale nenrological impainment
(MIHES < 15) and the relationship between ISWT and 6MWT
with ICT was explored, differences in the strength of agree-
ment were noted. In 17 participants with no newrological
impairment, a significanl strong codrelation belbween te
ISWT (r="080, P 00001) and 6MWT (r= 0083, P (000001)
with ICT (VO peak) was observed. However, only o modest
correlalion wias reporied in those with residual mild-lo-

Intipecifdodong/ 10,101 64 physo. 2018,12005
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moderie nenrological impainment (ISWE r= 0045, P=0.03,
GMW r=038, P=0.08)

The Pearson correlation coefficients beiween the maxi-
mim HRs for each test was 1CT (VO peak) and ISWT
{r=0060, P=00001, 95% CT 034 1o 0.86), ICT (W0, peak)
and 6MWT (r=0067, P=00001, 95% C1 043 1w 0.91), and
ISWT and SMWT (r=0076, F=0.000, 95% CHISS5 10 0.97).

Tesi re-test reliahilivy af GMWT and ISWT

Results of the first and repeat ISWT and 6MWTs are
shown in Table 3. Increased distances were covered in both
repeal tests and may indicate a leaming effect {Table 3). There
wits o order effect, that is, the mean difference between tests
did nol change irrespoctive of whether the ISWT or 6MWT
wils underiaken lirst (data nod shown). Bland Allman plols for

thee ISWT and GMWT wre shown Figs. 3 and 4, respectively.
Ciiven the limils of agreement, and the Ffact that both plots
show a Tadrly even scatber of data points across all values of
lesl resulis, repeatability is ol influenced by whether the test
resulis are al the lower or higher range of the population val-
wes. For the ISWT where patient values ranged beiween 5 and
GO0 m, on 25% ol occasions a palicnl would score between
A bvwer and T higher on he second ocession than they
didd on the firsk. For the 6MW'T where patient valoes ranged
between 50 and S80m, on 95% of occasions a patient would
score between B0 m bower and 100 m higher on the second
occasion than ey did on the first.

Mo adverse evenls were reconded, however, baro partici-
pants were excluded just prior W lesting doe; identification
of a 2 cm anenrysm on MR1 scan, and left ventricnlar ahnor-
mality on BOG.

Pariicipani commenis

Six participants complained of pain dering the 1CT: hip
pain {1}, kneg (1), “leg pain” (2), and pain from the seat (2).
Whien asked which test was preferred, 23 (609%:) indicated the
ICT due io: “easier o push yoursell”, *walking was limiled
by speed’, “leg Tatigue with walking”, *diwdiness with walk-
img fests”, “pets (he knee bending”, “walking tests limiled by
maowving begs quickly encugh’ and “leg stilfencd with walking
lesls”,

Please qile this artich: in press as: Clagee-Haker N, ot al. The

Intipectidhoi ong/ 10, 10167 physio 2015, 12,005
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Thiscussion

‘With increasing imporiance being given 1o secondary pre-
vention and heal thy lifestyle in this population, it is important
o have a relighle and valid measure of CRP in order 1o
measure the effectivencss of treatments o improve CRE
Laboratory tesis can be cxpensive and lme consuming and
therefiore cheap allematives have been validaled in many dis-
ease groups [16,19-22]. This study aimed o delerming the
construct validity of the ISWT and 6MWT compared o the
gold standard measure of cardiorespirtory filness in a post
stroke population of mikd-lo-moderale stroke severily in the
suhacute recovery period. We Found thal both the TSWT and
GMW s demonsirated o modest comrelation wilh (he Yk
itk meisured with the 1CT. The study also aimed io deler-
v Uhe test—retest reliability For the ISWT and the GMWT,
andd found ihat there was some variabilily bebween the lirst
and second lests, This was different 1o previous stsdies for
ihe ISWT that found the tesi o be relisble wilh respirslory
[19], cardiac [20] and chronie stroke patients [ 2], and previ-

oS reslis for the SMWT with cardiac [21], respiratory [22]
and chronic stroke patients [1). As with previous studies, it
was found that there was a leanning effect with both tests, and
therelione the recommendation would be that pao ISWT's and
two GMWTs are compleled, with the resulis of the second
leal used.

In relation to the validity of the tests, one of the reasons
why there was only a modest correlation bebween the tests
appears o be due o the range of residual neurological impair-
manl sludied from none, Oon the NIHSS scale, to moderate,
Bonihe NIHSS scale. A strong cormellion wis seen belween
(e BT strnd baath e lindcal lests in paricipants with nooresidoal
neurelogical impairment (MIHSS =00 Thenelone, the ISWT
or GMW'T could be used w measure CHT or cardiovascular
capacily in such patients. In those wilh residual nesrological
impairment there was only a maodest comrelalion. However,
il meeds o be acknowledged thal the stdy was nol pow-
ered for these sub-proup analyses, In additon, s may in
pan be becanse some participants found it difficull o com-
plete the walking-haed tests coampared (o he cycle test, The

Iutipetfceni o1 0. 10016 physio 201 8.12.005
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the lirst and socomd & mamwto Walk Tl Bl bne — wpper conlidonas il parple i

mcam dilforena, orange ling mmhﬂl,rdrhl participants with MIHES =0, puplo oross — MIHES < (0

majerity of subjects completed the ICT withonl asistnce,
oaly two pariicipanis needing their affecied food sirapped o
the pedal and support with their anm, and one particiant
Telp o iniliste pedaling. Furthermose, the majority of partici-
pants preferred the cycle-hased Lest (60%). This indicates that
Tuerther research is needed 1o explone the most valid measore
of CRI i people wilth residual nesrological impairment post
stroke in order to inform guidelines [23,24].

Howewer, additional questions need io be addressed in
respect of the use of a cycle-based est. First, whether a con-
ventional of recumbent cycle should be wsed. Tang ef al [13]
used a semi-recumbent position for testing, but found that
this “may nol help 1o address the polential problems arising
from local limb fatigee relsted to motor dyscontrol or asym-
melry” [13,p. 1104]. Although six of the participants in the
present study complained of pain with the cycle test, only bao
wiere relvled to the seal of the cycle and ihe rest wene due o
Tizg i Uhand oocurred with all of the wests, Secondly, it is still
imporiani thl stroke participants can achieve Y, peak even
il it s ms a cycle-based test. Cycle-based Vi lesling mes-
sures 105 (o 15% lower than tresdomill-based ests in bealthy
aduliz [23] but Tang & al [17] highlighted the importinee
of measiring Vi peak & accuralely as possible o ensure
ihat the exercise prescription is appeopriate. Therefore, olin-
dral cycle-based tests pead o e devised o measire the CRI
of people who have had a stioke in the sub-acile phase of
TECOVETY,

The exclusson criteria ad lermination of lesing proce-
dures were based on ACSM piidelines [10] and are all
hased on candiac contraindications, These enabled a safe
and acceptable level of lesting for the siroke population
simdied. It is recommended Lthat B limits For peeple who had
an ischacmic stroke are sel st 20001 10 mmHg and for peo-
ple who had a haemorrhagic stroke, sel at 1800100 mmHg, as
although len lests were slopped by the therapist doe Lo hyper-
lengion, six of those participants achieved an BER over one.
Indeed, compared o previons stsdies with subacule stroke
parlicipants, where only 44% of participants achieved RER
[13], a high percentage of participants in the present stady
(T8%:) achieved RER. I is also recommended that the MHR is
sel al 9% of the age-predicled MR, asonly five participants
were slopped due o maximum HR limils and three of those
achioved an RER over one. However, it may he nocessary o
e meore stroke-specilic exclusion crileria Tor esting based
on issues identilied in the present stady, One parlicipant had
it 2cm brsin ancurysm, and another polential participant had
gresber than 505 bilaleral carcdid stenosis; both of these par-
licipints were excluded by iheir treating stroke consullant.
It is therefore, recommended thal cerchral amearysms and
=500 carotid slenosis shoukd be added o the st of exclo-
sion cribedia for faiure studies vestigating, VO, peak wilh
stroke participants, Farther nnvestigation of stroke specific
contraindications should be considened, sich a3 post stioke
eplepsy and lonal issnes,

Intipectidboiong/ 10, 10167, physio 201812005

Plesse calis (ki artiche in press as Clegee-Hakor M, ot al. The validity and reliability of the Ineremental Shisttle Walk Test and Sia-
minuie Walk Test compared b0 an Incremental Cycbe Test for people who have had a mild-o-modemabe stroke. Physiotherapy (2019),

311



PITYST-107T;  Newaf Pagesi

N, Clapue- Raker ot all # Mysistherapy oo (A0} oo oo T

As has been seen in other studies [13,24], VO, peak val-
ues were significantly lower than age-relaled data, that is,
in the sub-acule phase of siroke recovery the mean values
found in this study, 12.1 mlkg/minule, were lower than the
15 mlfkgfmimute required for independent living [25]. This
Turther supports the need for candiovascular raning (or peo-
ple with mild-to-moderate stroke in the sub-acute phase, as
recommended by the MICH guadelines [26].

Siudy limitations

The prefermed daration of an incremental exercise Lest
is between eight and mine miomies [13], bowever, ihe
mean length of time For the et in e presenl sidy was
1002 minuies. This was becanse fonr participants managed (o
reach the end of the testing {16 minstes). n futore sodies it
might be necessary 1o sel tres lest prodocols 1o acoommodate
participants al the higher end of the physical ahility scale.

Thoagh it would have boen interesling o measure 0xygen
consumplion during the walking bests in the present stsdy,
in order by make a tme comparizon of the level of oxygen
consumed in each walking et compared o the 1CT, it was
anlicipated that nsing the portable equipment required would
e oo cumbersome for the stroke paficipants. Howewer, il
is acknowledged that the ISW'T and 6MWT ane submaximal
clinical tests of CRP and s0 tme Vi peak may nol have

heen reached. In order o detenmine Vi peak during ISWT

and GMWT lesting, fulwre sdics need o allempt o use
poriable oxygen consnmplion devices, perhaps with a small
pilol siudy 1o determine il people post siroke can use these
devices,

Future studies al=o need o identily a cycle-based, olim-
cal et (bl would adegquately measure CRT in this sub-scute,
mild-lo-moderale stroke population and need o west this mea-
sure against the WOy peak measared with an 1077

Concusion

T ISWT and GMWT herve 3 significant, modest correla-
iion with the 1T for siroke patienis in the sub-acnie recovery
phase. The ISWT and GMWT are nol strongly cormelated with
ICT (W peak) in astroke population that is disabled and the
hest way o determine cardiovascular fitness may be with a
cycle-hased test with this population, BP and HR limits have
heen identified for people who have had haemorrhagic and
ischaemic strokes, and additional contraindications io testing
have also been established. The test-retest reliability of the
ISWT and 6MWT indicaled a difference bebween the first
and second tests with a hetler performance on the second Lest
indicating that two tests may be needed to accuralely assess
an individwal's capabilities.

Key mussapes

1. The ISWT and the SMWT are both valid clinical
meAsEres o measure cardiorespiralory finess in peo-
ple with mo sewolopeal irpainment post stroke,
Towever, people with mewmlogleal impainment post
sroke may teed allemative measnres, such a8 a
cycle-haged test, o determine teir cardiorespiratory
Titmess.

2. The ISWT and 6MWT hath had diferences in their
firat and second lesis.

3. This adds o the limited knowledpe on the validity
and relizhility of te GMWT and ISW'T with a stroke
population in the sub-acwie as opposed o the chronic
stage of recovery.

New knowledpe

Thee ISWT Iias med been tested against the ICT and
SMWT in people with siroke i e sub-acuie phase
of stroke recovery. The ISW 8 important a8 i is an
incremental test il has the potential 1o challenge e
cardiorespiralory  system modre than the 6MWT. The
sudy identifies that routine field-hased tests of CRP
=uch as the ISWT and 6MWT hoth have limitations for
measnring TR in & stroke population.
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