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Abstract

Background — Clinical guidance recommends that patients with heart failure (HF) should be
offered exercise based cardia rehabilitation (CR) in a group setting. The NHS long term plan
reiterates these recommendations and has set an ambitious target for much greater uptake
through a broader range of modes of CR delivery. In the UK 80% of patients attending
cardiac rehabilitation do so through supervised exercise in groups yet fewer than 15% of
patients with heart failure (HF) take up any form of CR. This shortfall in uptake is partly due
to existing CR being dominated by exercise that requires patients to stand and walk for long

periods which is something many HF patients are unable to do.

Purpose - This study aimed to evaluate the feasibility of Chair based exercise (CBE) delivered

in a group setting, as part of routine clinical practice.

Design and methods — A prospective feasibility study was approved by the NHS and
undertaken by recruiting a cohort of HF patients from routine clinical practice. A pre
assessment including an incremental shuttle walk test was carried out before the start of
the exercise programme which was delivered two times per week over an eight week
period. Prior to study commencement ethical approval was obtained from an NHS ethics

committee.

Results- The study recruited 10 patients with an average age of 73 years with equal 50/50 %
being male and female. The chair based exercise intervention was safe with participants
exercising at 65-70% of their maximum without any adverse events. With a caveat around a
small sample size descriptive analysis of outcomes indicates slight positive trends in
physical, psychological and quality of life measures. Patient feedback on carrying out chair
based exercise using a DVD in a group setting was mixed with an overall positive sense of
group exercise alongside some perceived challenges in tailoring the exercise levels to the

different levels of fitness in the group.

Conclusion- The research study was successful in achieving approval from NHS ethics and
achieved its aim in that patients with HF were recruited to a chair based exercise
programme as part of routine practice. The exercise intervention was delivered safely and at

an appropriate intensity in a group setting without any adverse events.
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Chapter one: Introduction.

The origin of this thesis was based on a gap in clinical service and a gap in the literature
highlighted by NICE CG108 (2010), and DOH (2013) Cardiovascular Outcomes Strategy
(2013), which recommended group based cardiac rehabilitation (CR) exercise should be
made available in a group setting for patients with heart failure (HF). The original NICE
guidance (NICE CG 108 2010) has been updated and reiterates the recommendation that
group based CR is the most evidence based mode of delivery (NICE NG106 2018) in HF
patients. The new guidance placed a lot of emphasis on CR, however the guidance has not
been followed in terms of offering a menu of approaches in the delivery of rehabilitation
programmes for HF patients as shown through the National Audit of Cardiac Rehabilitation
(NACR 2018). The need for greater variation in CR modes of delivery that are feasible in
routine practice is reiterated by the recent NHS Long-term Plan (2019) which states: -

“By 2028 the proportion of patients accessing cardiac rehabilitation will be amongst the best
in Europe, with up to 85% of those eligible accessing care.”

Page 63 NHS Long-term Plan (2019). https://www.longtermplan.nhs.uk/publication/nhs-
long-term-plan/

In order to achieve these national targets CR services, need to improve the CR offer through
a comprehensive menu including group settings. NHS England (2019) suggests social
prescribing of exercise through GP surgeries and other agencies to support long term
conditions improving outcome. Very few absolute contraindications to exercise exist and
most of the older generation could benefit from exercise (Nied, Franklin 2002). CRis proven
to be both a clinically and cost effective treatment for the long term management of
cardiovascular disease showing improvement in both physical and psychological health
(BACPR 2017, Blum-Schimid et al 2013). Recent evidence by Sabbag, Mazin et al (2018)
suggests that HF patients after participating in a CR programme showed improved
cardiovascular fitness that is related to reduced mortality or cardiac hospitalisation risk
during long term follow up, irrelevant of baseline fitness. Physical inactivity in the older
adults is associated with an increased all-cause mortality risk, reduced bone health, reduced
function and increased risk of falling (Sexton, Taylor 2019). In comparison to being inactive

just 15 minutes of daily activity as part of a structured form of activity can increase life
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expectancy by 3 weeks and reduce the risk of all-cause mortality by 14% (Das, Horton 2016).
Seated exercise programs enable the older adult with co-morbidities to safely partake in
exercise (Sexton, Taylor 2019).

REACH-HF trial which used a chair based exercise (CBE) approach concluding that CBE
delivered in a home setting as clinically effectiveness and cost effective. The study failed to
show increases in physical fitness and highlighted certain limitations most notably that it is
difficult to ensure the appropriate CR exercise intensity dose of CR in a home setting. The
research question shaping this thesis asks, “Is it feasible for NHS CR services to deliver a
group based exercise intervention at the appropriate intensity for patients with heart

failure?” utilising an NHS practice.

Aims:

This study aims to evaluate the feasibility of a chair based exercise (CBE) training
programme delivered in a group setting, as part of routine clinical practice to improve

service delivery to patients with heart failure.

This will be achieved by developing a hospital based opportunity to deliver a previously
established CBE programme and test patients’ willingness to take part and ability of CBE to
meet the needs of heart failure patients. The idea to pursue this study was strongly

influenced by clinical service demands and patient preference (See Appendix 1).
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Chapter two: Review of literature

The literature search was undertaken probing as widely as possible, using electronic journals
and data bases. Three search strategies were run in CINAHL uncovering 136 results, EMBASE
200 results, and Medline 168 which is 504 results in total (See Appendix 2). Supplementary
techniques were also used looking at citations and reference lists. Free text search terms
and phrases were used to undertake both thesaurus and phrase mapping. Care was taken
when running the search in different data bases as they all have different thesaurus and
mapping terms, which would cause a syntax error making the search ineffective. Duplicates
were removed across the three searches using the Endnote software leaving 286 unique
records. Out of the 286 records only 11 were relevant and suitable to be used in the study.
The unique records were checked by both the student and the supervisor who agreed that

11 were relevant for the study (Figure 1).

etotal from

504 combined

searches

eafter

286 duplicates

removed

eaftertitle,
abstract or
full paper
review

Figure 1. Review flow diagram

NICE (2010) had already carried out a literature search up to 2009, the search for this piece
of work covered 2009 up to the present day. The search confirmed a gap in the literature as
no evidence of group based CBE in HF was highlighted. Table 1 summarises the key papers

included in this review.



Table 1. Summary of key papers
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Author, study | Population Age Gender Intervention
type & year sample size proportion
1. Yamoda M Elderly Adults 65 years | DVD group. | DVD group, 20mins group
Aoyama T et al 146 people and over | Gender based exercise twice a week for
2011. RCT screened Female 33 | 24 weeks.
N=93 (DVD=48 (80.5%) Control group had no exercise
UC=45) met the Control prescribed.
inclusion criteria. group 32
(74.9%). P
value0.606
2. Anthony K, Frail Older people. 70to0 99 | Not Stated | A systematic search was
Robinson K, et al years of performed for CBE-controlled
2013 age. trials in frail populations
Systematic published between 1990 and
Review. February 2011 in electronic
databases.
3. Robinson K, Frail Older Adults Not stated | Expert consensus to define CBE
Leighton P, et al for elderly people. The
2014 framework for consensus was
A Delphi study constructed through a team
workshop identifying 42
statements within 7 domains. A
4 round electronic Delphi study
with multidisciplinary health
care experts was undertaken.
25 experts invited to take part
17 accepted to take partin the
modified Delphi process.
4. Robinson K, Older adults 22-90 378 took 731 exercise instructors. 378
Masud T, et al part 329 delivered mostly seated
2016. Qualitative women exercise and 223 of those
data cross (87%) instructors provided qualitative
sectional survey data. 155 instructors who did
and a Delphi not provide any qualitative
consensus study comments.
on CBE.
5. Robinson K, 13 older people Not stated | 13 community dwelling older
Gladman §, et al people were recruited to CBE. A
2015. researcher maintained field
notes and recorded barriers
Quantitative and facilitators to delivering the
study programme from the
participant and therapists
perspective.
6. Lui C, Chang 23 eligible trials The Not Stated | Appraised randomised-
W, et al 2017 were identified mean controlled trials from published

age was

systematic-reviews.
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REACH 2018

Author, study | Population & | Age Gender Intervention
type & year sample size proportion
Meta-analysis from 22 systematic | 75 years
study reviews. or older
7. Cancela Carral | People older than 80 or Group A The participants were randomly
J, Pallin E, et al 80. older (n13) allocated to 3 chair based
2017 36 participants (87.91+/- | 84.61% exercise programmes. The
4.70 women participants exercised for 3
years) Group B days per week during a 3 month

(n12) 91.66 | period.

Women

Group C

(n11) 63.63
8. Robinson K, Older People 65 years | 66% female | CCBE delivered once a week in
Long A et al 2018 and over | 60% with 4 day centres and 4 community
A Feasibility Mean dementia centres, and twice a week in 4
study with a age 84 care homes for 12 weeks.
cluster
randomised
controlled trial
component.
9. Razoab N, 18 older women Mean 100% CBE twice a week for 8 weeks
Rahman N et al age 66.7 | Women
2018 +/- 4.
Preliminary study
10. Sexton B, Older Adults >65 Not stated | A systematic search of health
Taylor N 2019. databases.
Systematic 14 Randomised controlled trials
review and Meta- met inclusion.
Analysis.
11. Dalal H, 216 Participants Average | Mostly Self-help manual for HF
Taylor R, etal men and women 70 years | Men Multicentre Centre parallel two
RCT of age group randomised superiority

trial.
Home based exercise 12 week

1. Yamoda M, Aoyama T, et al (2011) carried out a randomised controlled trial (RCT) on

older participants to evaluate the effectiveness of using a seated DVD and dual-task (DT)

stepping exercise. All of the participants were female, 33 in the DVD group and 32 in the

control group. To improve the DT exercise, participants were also asked to perform a verbal

fluency task while stepping as quickly as possible. The trial was undertaken screening 146

people, out of which 93 met the inclusion criteria. The researchers excluded 53 patients
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from the study, stating most of the participants had exercised regularly in the previous six
months, and 6 people met the criteria but refused to enter the study. The researchers

acknowledge that a larger study needs to be undertaken.

2. Anthony k, Robinson k et al (2013) carried out a systematic review looking at chair based
exercise for frail older people. Out of 2631 papers only 6 studies were relevant to be
included. The search uncovered various studies not relevant to the study for example,
wheelchair athletics, high intensity programmes, duplicates and healthy subjects. The
objective was to examine the benefits and harmful effects of exercise. They found the
studies highlighted were small ranging from 20-82 participants and single site studies, this
made the findings limited. The review was difficult due to the fact not all researchers
referred to CBE or seated exercise in their titles or abstracts, so not all studies may have

been included.

3. Robinson, Leighton et al (2014) carried out a qualitative study of CBE using the Delphi
approach. Forty two statements within seven domains were analysed using a framework to
reach consensus. They reached a conclusion on a set of principles for CBE in older people.
Devising a model for implementation which still needs further work. This study uses experts
from CBE who have already invested time and engaged with the concept, which may
influence their responses making them give a more favourable biased response to CBE. It
could be argued that using experts from any area has the potential for bias. A limitation to

the study was there was no patient participation.

4. Robinson, Masud et al (2016) under took a piece of work using surveys looking at the use
of CBE from the instructors’ perspective. There are approximately 3000 instructors on the
register, 731 instructors replied to the survey, which is approximately a quarter of all fitness
instructors. Unfortunately, the author does not state how the survey was carried out
whether it was postal or computer generated, although the paper states that fitness
instructors were able to add free text comments so it is presumed it was computer

generated. The study offers some important insights into how CBE is being utilised
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(Robinson, Leighton et al 2014). Surveys such as that conducted by Robinson, Masud et al
(2016) have shown that CBE should not be a default exercise for all elderly adults and should
be targeted at the less mobile population allowing for progression within the group. The
findings from the study were based on qualitative exploratory research so cannot

objectively determine the health benefits of CBE.

5. Robinson, Gladman et al (2015) carried out a qualitative study looking at barriers and
facilitators to CBE exercise. The exercise was carried out in nursing and care homes. Surveys
were completed by the homes which highlighted 19 facilitating and 18 barriers to CBE
exercise. Although the findings make for an interesting read, only a small number, of 13
participants in care homes were included in the study meaning that the findings cannot be
generalised to the wider HF population. The findings of the study suggest further work

needs to be carried out in CBE.

6. Lui C, Chang T et al (2017) carried out a Meta-analysis study looking at 23 eligible trials
identified from 22 systematic reviews. The goal of this meta-analysis was to look at the
evidence of progressive resistance strength and multimodal exercise in older adults, against
no intervention on improving muscle strength. They found that positive effects of multi
modal exercises including muscle strength, balance, and gait. A limitation of the review is
the inability to detect newer more recent significant current trials as no current studies
were identified. The populations in each of the reviews were different which could be seen

as a weakness of meta-analysis (Nobel 2006).

7. Cancela-Carral J, Pallin E et al (2017) carried out a study of older people who were eighty
and above, looking at the effect of 3 different low cost CBE programs in groups of older
people with cognitive impairment. Overall the percentage of women in the study was higher
than men. The groups of exercise were aerobic exercise, muscular resistance and joint
mobility exercise. They concluded that in the older population there was no significant
change in mobility or functional independence, although the Thera-band exercise group had

a positive effect on strength and balance. Cancela- Carral, Pallin et al (2017) do not state
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the type of research they have undertaken in their paper. Out of 50 participants who started
the research only 37 attended more than 80% of the sessions completed. One male patient
was unable to complete the final assessment so the final sample was composed of 36
participants resulting in a 28% drop out rate which is slightly higher than previous studies

which are typically around 20% (Anderson et al 2016).

8. Robinson K, Long A, et al (2018) carried out a feasibility study before a definitive trial
undertaken to understand how best to evaluate the feasibility of running a cluster
programme in these settings. The programmes were undertaken in 4 day centres, 4 care
homes and 4 community groups. Participants were allocated to either consensus chair
based exercise (CCBE), active control, group reminiscence or usual care. The Recruitment
was challenging as more staff were needed, originally one staff member was allocated when
in fact 3 members of staff were needed. Not all participants completing the CCBE were
interviewed due to capacity issues which could have had an overall effect on the findings. As
60% of the participants had dementia it could be argued that depending on the severity of
their dementia, it would be difficult at interview to get a true picture of their experience

(Beatie 2009).

9. Razaob N, Rahman N, et al (2018) carried out a preliminary cohort study looking at CBE on
physical performance and quality of life of older women in Kuala Lumpur, Malaysia. The CBE
took place twice a week for 8 weeks using a CBE DVD. The study showed that CBE at an
appropriate level, in women without co morbidities can enhance exercise tolerance and QoL
in this population. The main limitation of the study is the findings cannot be generalised to a
patient population as it was only under taken using older healthy women with no co

morbidities attending a recreational club in Kuala Lumpur.

10. Sexton, Taylor (2019) carried out a Systematic review and Meta-Analysis using 14
randomised controlled studies. The studies used did not include exercise bikes or
recumbent seating exercises. The overall number of participants used was 921 with a mean
age of 81, 77% of the participants were women. Nearly half of the participants were

categorised as frail older adults. 44% had recently been inpatients, 6% described as having
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dementia, and 3% had undergone hip operations in the previous 2 weeks. The sample sizes
they used were relatively small, and they state the evidence used was of low quality so they
recommended a fully powered trial. They found that seated exercise had the highest rate of
adverse events when participants exercised at moderate to high capacity independently.
Due to the participant’s characteristics of undergoing surgery and frailty, they would be

more at risk of sore muscles and adverse events as Sexton et al (2018) found.

11. Dalal H, Taylor R et al (2018) carried out a multi-centred randomised controlled trial,
REACH-HF. The study was undertaken in a home setting, using trained facilitators.
Technological challenges around use of DVD players and laptops to view the CBE were
evident in many of the participants. Personnel experience of nursing older participants is
that they struggle with technology and only the minority have mobile and internet
connection. They also found that proof of adherence to exercise in the home environment
was challenging which might explain why there was no significant change in physical fitness
measured using an incremental walk test. It is much easier to measure outcomes in exercise
undertaken in a group based programme. Despite these issues the trial was significant at

improving participants’ quality of life.

There have been numerous trials and studies undertaken on seated exercise in the older
population. Although there is no specific study found carrying out seated exercise in a group
setting using a DVD. REACH-HF (2018) used the same DVD and carried out exercise on a one
to one basis. Most of the studies have used the elderly participants 65 and over. The mean
age of patients with heart failure in the UK is 78 years based on national heart failure audit
data (NICOR 2019). The only study which reported adverse events was in the Sexton et al
2018 study, but some of the participants they used were recently discharged from hospital,

and others had recently had a hip operation.
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What is Heart Failure?

Heart failure (HF) is a complex condition often described in lay terms as defect to the hearts
ability to either fill or empty causing congestion of the heart and lungs with symptoms such
as severe breathlessness and swollen lower limbs (Ambrosy, Fonarow et al 2014). It is the
end point of most cardiovascular diseases including valvular disease, coronary artery disease
and hypertension (Coates, Forman et al 2017). HF is a complex syndrome and despite the
numerous advances in medical care still has a poor prognosis, with 30-40% of patients dying

in the first year of diagnosis (Cowie 2017).

HF has a substantial negative effect on all aspects of physical function, due to decreased
cardio respiratory fitness and muscle strength in the older population with HF (Coats,
Foreman et al 2017). These changes result in a deficit in capacity effecting function and

quality of life in daily activities, ultimately leading onto a poor quality of life.

The European Society of Cardiology (ESC) (2012) state typical symptoms of heart failure
consist of breathlessness, ankle swelling and fatigue, due to a low ventricular ejection
fraction and increasing diastolic volume. Sosin, Bhatia et al (2010) add that HF is
characterised by a reduced cardiac output that is unable to meet the body’s needs, it has
traditionally been viewed as a phenomenon of the left side of the heart known as HF with
reduced ejection fraction (HFrEF). In HFrEF the chambers of the heart contract poorly, as a
result less blood is pumped around the body (Dunlay, Roger et al 2017). Recent advances in
our understanding of HF has led to the recognition of a different form of HF known as
preserved ejection fraction HF (HFpEF) which, is evident in over 50% of patients with HF. In
HFpEF the chambers contact well but do not relax efficiently so a smaller amount of blood is
pumped around the body (Dunlay, Roger et al 2017). HFpEF presents with differing clinical
signs usually an overload of fluid, it still has a poor prognosis and a massive burden to the
health service (Abebe, Gebreyohannes 2016). A meta-analysis stated a mortality of 32% in
HF with preserved ejection fraction HFpEF, compared to 41 % mortality in reduced ejection
fraction HFrEF. Showing that even though HFpEF contributes to more than 54% of all

patients with HF most trials thus far have mostly been undertaken in HFrEF (Lam, Donal et al
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2011). For the purpose of this work as most of the evidence base in the literature is in HFrEF
this will be the focus of the work.

HF per se is a major cause of morbidity and mortality and places huge economic burden on
health providers throughout the world. Cowie (2017) states the burden of heart failure can
only be described as an epidemic as it affects many people simultaneously in our
community. Ambrosy, Fonarow et al (2014) points out that 26 million people worldwide are

living with this syndrome, and half a million of those are in the United Kingdom.

The National Institute of Health and Clinical Excellence (NIHCE 2010) stipulates that 900,000
people in England suffer with HF, and predict a large proportion of society are walking
around undiagnosed with heart problems but as yet not displaying signs due to the hearts
ability to compensate. Sykes, Simpson (2011) highlighted the severity of heart failure by
comparing one year survival rates for heart failure against common cancers, they concluded
one year survival rate for HF is on par with cancer of the colon but poorer than breast,

prostate and bladder cancers.

Pharmacological advances and device therapies in HFrEF have developed substantially over
the past decade, with more emphasis being put on health related quality of life (HRQoL)
rather than quantity of life (Braunwald 2015). A Cochrane meta-analysis of exercise based
cardiac rehabilitation in patients with HF revealed improvement in HRQoL and reductions in

rehospitalisation (Taylor, Sagar, et al 2014).

Despite many advances in the treatment for heart failure as of 2017 the numbers are still
rising for hospital admissions (Cowie 2017). Statistics from the British Heart Foundation
(2018) show over 500,000 people are living with HF in the UK (BHF 2018). The prevalence of
HF rises steeply with age, the British Heart Foundation statistics database estimated ten
years ago in 2009 that 13.7% of men and 12.5% of women aged over 75 years suffer from
the condition (Scarborough, Bhatnager et al 2010). A large burden is placed on the NHS by
HF, accounting for one million in patient bed days which equates to 2% of the NHS total and
5 % of all emergency admissions (NICOR 2017-2018). Global Burden Disease study (2017)

state that an estimated 64.3 million people are living with HF worldwide. The prevalence of
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known HF is estimated at 1-2% worldwide adding that internationally more than 14 million
Europeans suffer from heart failure, with the cost reaching 2% of healthcare expenditure in
Western Europe Groenewegen, Rutten et al (2020).

The burden of HF in the UK is increasing as work by Conrad, Judge et al (2017) has
highlighted by looking at trends and patterns in 4 million individuals between 2002 and
2014. They found HF incidence decreased for both male and female by 7%. However, the
estimated absolute number of newly diagnosed HF in the UK increased by 12% and the

absolute number of prevalent HF cases in the UK increased by 23%.

The trajectory for heart failure is such that patients experience periods of either wellness or
iliness, clinically known as compensation when symptoms are stable, and de-compensation,
when the patient’s condition deteriorates (Johnson, Lehman 2006). Experiencing these
episodes of wellness after the decompensation periods patients do not recognise the
severity of HF, because after each serious decompensation they tend to bounce back having
periods of wellness. HF patients are not routinely labelled palliative although they fit the
criteria, which could mean these patients miss out on specific care which would benefit
their health journey. Heo, Lennie, et al (2009) work reflects personal experience of working
with HF showing this disease leads on to quality of life being dramatically affected, many
patients unable to carry out daily activities of living, unable to hold a conversation without
becoming breathless, incapable to move from one room to the next without assistance. This
has a massive psychological effect on the patient leading on to anxiety and depression in

many cases (Hallas, Wray et al 2011).

Maintaining functional ability in these patients is the key to enable adults to carryout
activities they value for healthy ageing (WHO 2015). As people age they naturally lose
intrinsic capacity, which is muscle strength and skeletal muscle, making everyday activities
such as climbing a flight of stairs more difficult (Fielding, Vellas et al 2011). To help improve
and preserve intrinsic capacity exercise at an appropriate level should be undertaken (Lui,

Chang et al 2017)
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A usual hospital admission for patients with HF is routinely less than five days which is not
sufficient to adequately manage the disease and patient effectively (Dzubur, Poronsky
2018). Hospital trusts are increasingly under pressure to turn patients around as quickly as
possible often resulting in substandard care as patients are being discharged too early, then
end up being quickly readmitted. Dzubur, Poronsky (2018) stress that these readmissions
are significant in the care of HF patients as frequent readmissions tend to predict a poor
outcome with increased mortality in these patients and greater risk of death. Williams,
Pozehl (2015) point out that HF is a progressive disease, one of the most common

symptoms is poor exercise tolerance which presents as fatigue and dyspnoea.

According to more recent work by Dzubur, Poronsky (2018) focusing on HF patients under
taking exercise to help improve quality of life not just prolonging survival, exercise is a cost
effective intervention in a disease process that is costing the health service billions. Work by
Cowie, Buckley et al (2019) agree, adding that optimising medications and cardiac
intervention can add years to life, CR “add life to years”. However, for exercise to work
patients need to engage, it sounds easy but the true answer lies in the will to act. A lot of
patients with HF are old and frail making it more difficult for these patients to engage in

exercise Kosmala, Rojek et al (2016).

Historically previous medical advice for centuries for cardiac patients was confinement to
bed rest and no exercise, until chair therapy was introduced in the 1940s (Al Quait, Doherty
2018). It is now understood that physical deconditioning plays a massive role in the
advancement of symptoms and poor prognosis (Royal Australian College of General Practice
2019). Exercise is now encouraged and recommended by national and international
guidelines including ESC (2016) and NICE (2018) guidelines as they recommend regular
aerobic exercise for heart failure patients, to improve symptoms and functional capacity,
also to reduce the risk of hospitalisation. Cardiac rehabilitation (CR) is seen as a safe
intervention in cardiac patients (BACPR 2017). Issues of an ever growing ageing population
(65 years and over), with increasingly longer life expectancy, make it paramount that the
older generation exercise (Lees, Clark et al 2005). The health benefits of exercise follow a

hyperbolic response curve, patients who go from no exercise to some exercise receive the
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greatest benefits than those who already exercise and increase their activity levels as they

show progressively smaller improvements (Pate, Pratt et al 1995).

However, with that acknowledged although exercise is recommended it is not being taken
up by the HF population. Dalal, Wingham et al (2012) believes a key driver is the lack of
funding and exclusion from previous HF commissioning agreements. Analysis by the NICOR
audit of patients with HF, who were referred to CR, found a mortality benefit of 21%
following referral to CR services compared to 33% for them not referred to CR (National
Heart Failure Audit, NICOR 2019). An Explorative study by Tang, Lars et al (2017) whereby
participants were allowed to choose whether they entered the home or centre based
setting for exercise. They offered the same structured exercise in both groups. Whilst they
found on average both groups were equally preferred, they found that participants
preference was likely to be influenced by their diagnosis and co morbidities. Work by Cowie
Throw et al (2012), admit that home based exercise is somewhat under researched, a
positive is that it does not involve an arduous return journey to a hospital site so many
patients who are less able and frail could carry out exercise at a time to suit themselves. A
counter argument is that patients may lack the motivation they may gain from a group

setting and never feel the time is right to exercise.

In contrast work carried out by the BACPR and NACR (2017) highlighted that the overall mean
uptake, for conventional CR patients (none HF) has reached 51%, which indicates the UK is in

the top 2% of all countries in Europe (Cowie, Buckley et al 2019).

NICE (2018) maintain that exercise training carried out in many variations should be
available to the heart failure patients, yet few programmes offer such a service. NACR data
shows that 4,723 HF patients started CR in 2016 and they made up 5.3% of the total CVD

patient population receiving CR (NACR 2018).

CR services are comprehensive, the BACPR standard recommends factoring in seven core
disease modifications, including education and counselling, the services are designed to
limit physiological and psychological effects of cardiac disease (BACPR 2017, Balady,
Williams et al 2007).
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Exercise type, effectiveness and safety

To date a vast number of studies looking at the safety and efficacy of exercise training in HF
patients have been under taken. Traditionally patients with HF tended to be viewed as high
risk and excluded from exercise programmes, ignorant to the fact that without exercise this
patient group is at a higher risk of complication and deterioration as they become embroiled
in inactivity which then leads onto obesity and depression (Shepherd, While 2012).
Nicholson (2014) supports the previous statement highlighting that patients with a NYHA
classification of 111-1V are assumed as high risk but feels this cohort of patients have the
most to gain from any health improvements, perhaps benefiting from CBE. CBE is widely
used throughout a multitude of settings, to help engage the less mobile of the population
into exercise, perhaps those who are unable to stand, or with mobility problems. However,

it is difficult to find a robust evidence base of literature in this area for clinical practice.

Landmark trials (Sullivan 1988, Coates 1992) acted as a catalyst for other studies to be
undertaken which demonstrate the benefits of exercise in HF. These studies were only small
and not representative of the HF population as the study by Lee et al (1979) was undertaken

on 25 male participants in their fifties not the usual demographics for HF patients.

Interestingly evidence from a study carried out in the United States on 68 patients listed for
heart transplant who were severely symptomatic with poor ejection fractions, showed there
was such an improvement in their conditions after completing an exercise programme that

31 patients were in fact removed from the transplant list (Ades 2001).

Flynn, Pina et al (2009) report on the controlled trial by HF ACTION which started in 2002.

Over 2,300 patients were randomised in to two groups;
J Routine follow up

J Or routine care, plus at least one year initially supervised CR followed by home

based exercise. The trial showed that exercise improves clinical outcome.

If CHD patients do not exercise, they run the risk of deterioration of aerobic fitness, muscle
wasting, increased symptom management and elevated risk of thromboembolism (Gianuzzi,

Tavazzi, et al 2001). Patients seem to benefit when they receive CR in the form of exercise
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management, education and emotional support. Gottlieb (1999) found that patients who
only received exercise management without any education or emotional support did not
see any improvement in their quality of life. Psychological support in CHD patients is
paramount as depression is commonly recognised throughout the literature which can have

a negative effect on exercise compliance, adherence morbidity and mortality.

Jolly, Taylor et al (2009) carried out a randomised trial of home based walking and
resistance exercise programme plus specialist nurse care, versus specialist nurse care only.
Patients were eligible if they have Left Ventricular Systolic Dysfunction (LVSD) and NYHA of
at least 2. The patients were highlighted from the specialist nurses workload, it was difficult
to recruit to, as many of the participants had co morbidities so were not stable enough to
take part in the study. A principle limitation of the study was monitoring adherence to the
programme as this was undertaken by the participants themselves. The BRUM-CHF study
hypothesized that the addition of a home based exercise programme and HF nurses input
would improve the outcome in the community based HF population, unfortunately they
failed to confirm their hypotheses. Although a meta-analysis carried out by Chien, Lee et al
(2008) carried out in Taiwan concurred that home based exercise did have a significant

benefit to patients with HF, showing improved exercise capacity.

Work by Long, Mordi et al (2019) in the most recent Cochrane review, looked at exercise-
based rehabilitation on mortality, hospitalisation admissions, morbidity and quality of life of
patients with HF. They looked at 44 studies that included 5783 people with HF, focusing on
the effectiveness of exercise based rehabilitation compared with no exercise in participants
aged over 18 with HF. The mean age of the participants was 52-81 years of age and showed
that studies predominantly recruited more men (median 79%) than women. The mode of
exercise they looked at was hospital, Community and home based exercise. Long, Mordi et al
(2019) looked at HFrEF as at the time of their work no large studies had been undertaken into
HFpEF, the findings were broadly comparable with previous work. The review concluded

unanimously that patients with HF benefited from under taking exercise.



24

Mode of CR delivery

The mode of delivery of CR continues to be dominated (80%) by group based exercise with
home based CR being taken up by around 10% of patients (Table 2) adapted with permission
from NACR 2018). The table 2 shows that group base is taken up by more HF patients
compared to home based, and the older HF patient are just as likely to take up group base

as younger HF patients.

Table 2 Mode of delivery split by age, gender and diagnosis/treatment groups (NACR 2018)

All diagnosis/treatment groups Heart failure patients

Mode % Mean age Age range Mode % Mean age Age range

Group-based 71.2 65 18-100 78.4 &7 18-97

Home-based 19 &7 18.97 57 72 19-94
Web-based 0.1 57 19-83

Home wisits 8.0 &8 19-98 8.2 74 35-94

Telephone 17.3 &b 18-100 17.8 &9 19-23

Other mode 50 &4 19-95 48 &7 29-88

Figure used with permission from NACR Director.

According to Palmer (2018), many eligible patients who have had a Ml are not engaging with
CR programmes. Access to services taking more than 28 days was shown in the report to be
a problem as patients tended to disengage with the services putting them at high risk of
another MI or readmission. Previous research has shown that if patients are assessed early
after an event and take up rehabilitation services, mortality risk is reduced by 18% and
readmission cut by a third (Palmer 2018). Although numbers have slightly improved over
previous years, there are still patients needlessly putting their lives at risk by not engaging in
the uptake of exercise. The report was carried out by University of York and suggests it is
worrying that the barriers to exercise still need to be addressed, perhaps with more access
to programmes in the home and community as suggested by NICE (2018) numbers will
improve. The time scale patients are approached by health professionals seems to play a
role in the uptake, as participants may not see the need for rehabilitation when they have a

busy life and feel reasonably well. Different programmes have different criteria to access
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and at present it is fair to say it is a post code lottery as to what outcome a service user will

achieve (Palmer 2018).

Rengo, Savage et al (2018) work has shown that a one size fits all rehabilitation session is
not suitable for all heart failure patients so perhaps more work needs to be completed in
delivering a more varied approach to CR in the HF population. Six weeks is perhaps too long
to leave patients before commencing CR as it has been pointed out in other work in the

literature.

One question that needs to be asked of Rengo, Savage et al (2018) however, is whether the
outcome of uptake to the study would have been different if patients with more complex
admissions to hospital with Chronic heart failure (CHF). NYHA IV had been used in the
study, as these patients are less likely to engage in exercise due to severe unstable
symptoms, whereas patients able to attend an outpatient clinic appointment with NYHA
class 11 or 111 on the whole are usually more stable and fitter, so are more likely to attend

exercise sessions.

Rengo, Savage et al (2018) fail to show any numbers to indicate how many patients had
been approached to join the rehab from the outpatient department. This could have an
effect on the total numbers enrolled and the overall percentage for uptake. Their work had
support from the local cardiologist and the eligible patients were brought to enrol by
cardiologists and told it was part of their recovery management plan to attend exercise.
Getting a cardiologist on board may well influence numbers, in reality it would not be
possible to physically have a Cardiologist speak to each CR patient. This could be done in the
form of a pre written and signed letter from the cardiologist explaining CR is part of their
prescribed treatment and the importance of attending CR. NACR data has shown that
patients referred to CR by practice nurses are more than 4 times more likely to take up

rehab than those referred by consultants (NACR 2018).

To date, no research appears to have been undertaken in HF using a DVD in CBE in a group
setting. However, several previous studies have demonstrated the effectiveness of various
DVD, video or internet based exercise in older adult (Haines, Russell et al 2009, Yamoda,
Aoyama, et al 2011, Russell, Buttrum et al 2011, Eriksson, Lindstrom 2011, and Cowie,
Moseley 2014).
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Work by Cowie, Moseley (2014) carried out an economic analysis looking at both hospital
and home based exercise. They delivered one hour interval training and an aerobic circuit
twice a week for 8 weeks in a hospital setting. The exercise was monitored by a senior
cardiac rehabilitation physiotherapist, physiotherapy technical instructor and a senior
cardiac nurse. The home based exercise contained one hour interval training, an aerobic
circuit DVD and ran twice a week for eight weeks. The participants were contacted by
telephone twice overall by a senior physiotherapist throughout the eight weeks of the
programme. Overall, they found that the cost of delivering the exercise was similar in both
home and hospital, although adherence and benefits were higher in the hospital group. This
could have been due to the support of peers and staff. Most of the cost in the home group
was due to development of the DVD, and if the sessions ran for 5 years this group would

become most cost efficient.

Haines, Russell et al (2009) study the Kitchen Table Exercise Programme, was undertaken in
the participants’ home and consisted of a DVD and workbook, the programme was
structured of 6 types of exercise each with 6 levels of difficulty. The exercises were aimed at
both muscle strength and balance (Haines, Russell et al 2009). After the initial input from
the researchers the study participants were left to motivate themselves. Haines, Russell et
al (2009) carried out an exercise programme in the community with elderly patients. The
intervention was the use of a DVD which the participant used in their own home following
instruction from a therapist. “The table top exercise programme,” which entails the
participants undertaking exercise on their own using a DVD on their kitchen table. This could
raise problems and anxieties in this cohort, as not all of the older generation are able to use
electrical devices. Haines, Russell et al (2009) agreed after the study had completed they
would suggest that further studies should incorporate more time to teach the older
participant how to work the DVD. Haines, Russell et al (2009) found that they had a poor
compliance with the programme over time, as the participants felt isolated. It could be
argued that it is more difficult to motivate yourself as an individual exercising, group

exercise could help with the isolation and motivation of participants.

Several previous studies have demonstrated the effectiveness of various video or internet
based exercise in older adults (Haines, Russell et al 2009, Russell, Buttrum, et al 2011 and

Eriksson, Lindstrom 2011).
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The REACH-HF (Rehabilitation Enablement in Chronic Heart Failure) trial was carried out
from 2013 to 2018 using the same CBE DVD albeit under taken on an individual basis at
home. The study was derived from health behavioural change theory theorising that after
receiving facilitated care through the REACH-HF health related quality of life (HRQolL) at 12
months would improve compared to usual care alone. REACH-HF looked at facilitated self-
care and home based exercise programme against usual care received in adults with HFrEF.
They recruited 216 participants the majority were men with an average age of 70, any
participants who had undertaken CR in the last year was excluded. All participants had
evidence of HFrEF confirmed by echocardiogram showing an ejection fraction of 34% or less.
In total 185 participants submitted data for the primary outcome. The participants were
randomised into two groups the intervention plus usual care (REACH HF Group), and usual
care alone (Control group). Randomisation was undertaken using computer generated
numbers in strict sequence, using a web based randomisation system which was password
protected. The study was under taken in a home setting in the HF population, including
significant care givers no previous study has looked at including significant others. The

REACH-HF was a multicentre randomised trial.

They hypothesised that the REACH-HF intervention compared to usual care in HF-REF at
twelve months using the Minnesota living with HF questionnaire would improve disease
specific HRQoL compared to usual care only (Dalal, Taylor et al 2018). At the 12 month mark
there was a significant and clinically meaningful difference in HRQoL but no significant
differences were found in respect of patient fitness levels between intervention and control
groups. The authors stated that achieving an accurate prescription of exercise in a home

setting through phone calls was a limitation (Dalal el al 2018).

Recent work by Sexton, Taylor (2019) Highlight the importance of exercising in a supervised
environment as it is safer, than individual exercise done alone at home in patients with HF.
Adverse events were noted when participants were not supervised in moderate to high
intensity whilst undertaking CBE exercise. Supporting the fact that CBE is safer when

undertaken in a supervised group, so that instructors can closely monitor technique.
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Barriers to exercise

Work by Menezes, Lavie et al (2014) found that certain groups of the population have poor
referral rates into CR, including people from ethnic minority groups, elderly people, living in
a rural setting and people in lower socioeconomic classes. Although the work of Menzes,
Lavie et al (2014) is based on a different healthcare model it translates into British society
regarding referral rates as found in the literature. Hazelton, Williams et al (2014) found that
women are less likely than men to be referred to CR groups, or complete the course this can
be is for many reasons. This has been explored by Grace, Gravely-Witte et al (2009) who list
co-morbidities including age, muscular skeletal, depression, family commitments and
diabetes as the more common barriers to uptake and participation in exercise by

women. Women do not appear from the literature to have more barriers to exercise than
men although it seems the nature of their barriers are deep rooted in family responsibilities
and commitments. Perhaps to engage this female cohort of patients as Supervia, Medina-

Inojosa et al (2017) advocate encouraging more home programs may be the answer.

Gender differences illustrated show 44% of men and 52% of women are less likely to engage
in CR services than men, this data was produced from the National audit of cardiac
rehabilitation (2015 NACR). This is not a new finding, and has been seen in the previous
literature Supervia, Medina-Inojosa et al (2017) amongst others. The negative impact of
such a vast treatment gap is emphasised by the fact that women benefit as much as men
from exercise (Anjo, Santos et al 2014). The literature highlights that there is a definite
gender divide when it comes to partaking in CR after cardiac surgery women are still less

likely than men to partake (Feola, Garnero, et al 2015).

Interestingly Dunlay, Witt et al (2009) found that obesity was not a barrier to uptake of CR in
women, but it was a factor for not completing the sessions of the programme. Many
participants are not aware that exercise is prescribed and part of their recovery process,
they are misinformed and unaware of the importance of participating in their local

rehabilitation class.

Umberson, Montez et al (2015) state traditionally older adults are more accustomed to

groups, tending to participate in group activities such as church activities, women’s
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Institute, guilds and different community groups. Wallace, Theou et al (2015) feels that
attending group activities is important to engage in healthy ageing and says that two widely
known factors need to be incorporated in everyday life, that is social relationships and

physical activities.

Sepulveda Loyola, Augusto Camillo et al (2018) claims re-education in the older patient
group may be needed to inform them if exercise is not part of their daily routine it can add
to frailty and sarcopenia. Muscle strength declines by 15% per decade after the age of 50,
and 30% per decade after 70, this is more common in women than males (Nied, Franklin
2002). Bowles, Paton et al (2018) conclude that it is not so much the exercise itself, the
problem is convincing the older patient to partake in exercise, adding that barriers first need
to be overcome before they participate in the rehabilitation. A study by Lees, Clark et al
(2005) looking at specific barriers to exercise found five themes significantly apparent to the
older person, fear of injury or falling, inertia, time constraints, negative effect and physical
ailments. These findings are consistent throughout the literature. Most of the elderly
population have lived through times when exercise was not deemed important or necessary
as part of daily living, they need re-educating as they are not aware of the health benefits
(Chao, Foy et al 2000). Chao, Foy et al (2000) go on to say that the elderly often perceives
the symptoms associated with exercise as negative due to sweating, increased breathing
and muscle soreness, in-fact some of the older ladies perceived it as not lady like to
perspire. Although contrastingly Cohen-Mansfield, Marx et al (2003) note that barriers to
exercise can serve as motivators to engage the elderly in exercise, some participants can be
frightened to exercise due to experiencing symptoms similar to when they had their cardiac
event, (sweating and shortness of breath). But as there is a health professional present at
the exercise class reassurance is given and confidence can grow. Conraads, Spruit et al
(2014) found that by increasing a HF patient’s activity by 10 minutes a day led on to a 4%

lower mortality and hospitalisation rate.

One of the main barriers to exercise in the elderly population throughout the literature is
the fear of falling not to exercise itself (Lees, Clark, et al 2005). Grossman, Stewart (2003)
stress if this barrier could be overcome the elderly population may well see that exercising
in fact increases their overall fitness levels and strength making a fall less likely. Work by

Cohen-Mansfield (2003) has provoked the author’s thoughts process that it is clear that a
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one size exercise regime does not fit all, exercise programmes need to be prescribed and
tailored to individual needs. Devereus-Fitzgerald, Powell et al (2016) found that the older
population are more likely to engage in exercise if it is a sociable and enjoyable activity with
relevant short term benefits to their lifestyle. Half a MET improvement can make the
difference of being able to walk to the kitchen from the room and stand and make a cup of

tea (Devereus-Fitzgerald, Powell et al 2016).

Work by Jones, Kirby et al (2001) looked at reasons for non-attenders to exercise
programmes. They found that more people who had a spouse were more likely to attend
and complete exercise sessions than single older participants. Participants mentioned that
they would prefer same sex sessions or sessions with others from a similar age group. But
whether a person attends the sessions or not is due to where they are psychologically and
whether they ready to make the shift and change. Throughout the literature focusing on
leisure in later life it is no secret that older people begin to disengage rather than engage
with new activities. Thurston, Green (2004) explore this concept more and suggest that as
people retire, most actually lose a sense of purpose and daily routine and tend to give up
hobbies. Evangelista, Berg et al (2001) pointed out that patients with HF find adhering to an
exercise programme more challenging than under taking smoking cessation or reducing
alcohol intake. To encourage change the focus needs to be on the individual patient goals,
concerns and barriers to exercise, to increase compliance the activity needs to be enjoyable

and geared towards the individuals’ health needs and beliefs (Nied, Franklin 2002).

This review of literature clarifies the barriers to exercise training in patients with CVD and
HF looking to make health behaviour changes as part of the management of their condition.
Ambulatory group based CR exercise is very popular as part of conventional CR for patients
with less complex conditions yet this option is rarely taken up by patients with HF (NACR
2019).

Chair based exercise is cost effective as it is reasonably easy to provide and requires little
equipment making it an appealing option to the providers and commissioners of

rehabilitation services. It could be argued that home based exercise is equally cost effective,
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although that being said home based is harder to monitor possible technique problems and

non-adherence issues (Fleg, Cooper et al 2015).

This study will address the identified gap in the literature around CBE delivered in a group
setting to patients with HF. This will take the form of a feasibility study evaluating if it is
possible to deliver a CBE training programme in a group setting in patients with HF in a

hospital setting as part of routine care.
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Chapter three: Methodology

Type of research

The feasibility study was decided upon as it involves the exploration of a research idea
exploring the elements involved to determine whether carrying out a larger study (in this
case chair based group exercise using a DVD) would be practical, viable and realistic

(National Institute for Health Research NIHR 2013).

The initial idea was discussed with the supervisor at the university after identifying a gap in
the literature for CBE in a group setting, for patients with LVSD using a DVD. The DVD had
previously been used in a validation study (Razaob, Doherty 2012) and large study (Dalal,
Taylor et al REACH-HF 2018) with patients on a one to one basis not in a group. No other
study to date had been undertaken using a DVD in a group situation. For the hospital service
to be in line with NICE (2018) guidelines exercise uptake needs to be increased in this cohort
of HF patients. At present the most hospital trusts in the UK offer CR exercise to patients after
coronary artery bypass graft surgery, angioplasty and Ml, but it is not routinely available to

HF patients with uptake less than 10% in routine practice (NACR 2019).

Sample size

The sample size of the feasibility study was based on figures from the National Audit of
Cardiac Rehabilitation (NACR 2014/15) report which showed that 3,744 patients with a
primary diagnosis of HF accessed exercise based rehabilitation. The NACR data in 2017
showed that an average uptake for the cardiac rehabilitation across all patient groups
equated to 47% uptake, however the HF population is unlikely to achieve this level hence a
lower expectation of recruitment for this study was anticipated. The aim was to recruit
patients with a range of exercise capacity (fitness) to ensure we cover the different levels of
the CBE programme badged under two categories for group exercise (high and low) who

would carry out the chair based exercise DVD.

The local service was reviewed for up take to assess the number of potential participants

eligible to participate in the study. Based on local service data for years 2014-15, 220
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patients with left sided HF accessed the cardiac specialist nurse led HF service that year.
Given a recruitment period of 4 months a 33% recruitment success over 4 months give us a
total of 24 participants (mix of both male and female) who would be available to be
recruited through the service during the time scale of the study. This assumes a 33% up take
from those patients offered exercise, which will give us 12 participants in each of the two
exercise categories of low and high fitness. The estimated uptake figure comes from the
NHS CVD Outcomes Strategy (2013) which sets an ambition to increase uptake from 4% to

33% minimum in patients with HF.

Participants and recruitment Process

The target population were representative of the adult participants aged 18 or older
suffering with HF using the hospital nurse lead HF service who were made aware of the
study by the HF nurses to participate in the study. If interested and subject to meeting
inclusion criteria and giving consent and willingness they became participants in the study. It
was hoped that enough patients would come through the study to enrol in both the high

and low level groups.

The main inclusion criteria to enter the study was diagnosis of stable left sided HF, patients
that were decompensated or had recently been admitted to hospital were considered too

high a risk for exercise intervention and not enrolled into the study.

Consideration was given to participants if English was not their first language. A telephone
translation service was available to translate, called the “Big Word” Family members could

also translate and staff members graded their language.

As part of routine service delivery when patients attended the nurse led clinics, they were
made aware of the study, at the end of the clinic consultation. They were given the
opportunity to take away a patient information sheet explaining the study in full (See
Appendix 3) after several days they were contacted by the site investigator to see if they
wished to participate in the study, if not usual care was not affected. Usual care is follow up
by their cardiology team and HF nurse. CR is not offered at present in the HF service, this is

not unusual as the majority of CR teams in England do not routinely offer CR to their HF
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population. The recruitment and enrolment into the study took place over a four month

period

The participants were also pre assessed by the site investigator, (her details were on the
main patient’s information sheet), this was to avoid participants already known to the HF
service feeling obliged or compelled to take part in the study avoiding bias or cohesion. The
principle investigator stayed on the peripheries not inviting participants into the study or
becoming solely involved in the incremental shuttle walk tests or data input. If participants
had any further questions or concerns about the study they were directed to and also

addressed by the site investigator.

Informed consent was gained by providing a written patient information sheet about the
study to potential participants, so any queries or concerns could be addressed (See
Appendix 4). They were given a minimum of 48 hours to decide if they wanted to take part.
The site investigator undertook this role and a consent form was signed by the participant,

the paperwork was filed in a locked cupboard for confidentiality.

The study was undertaken in a trust in the North of England forming part of an MPhil
qualification. The student was supported by supervisor Professor Patrick Doherty. The study
seeks to test the feasibility of a group chair based exercise programme delivered as an
innovation in service provision as part of routine practice within a local heart failure service.
This may be more attractive to patients with lower fitness levels. It is the first study to test
the feasibility of CBE in a group setting with patients with HF using a supervised DVD led

exercise protocol.

Design

The design of the study was a prospective feasibility study using a cohort of participants. A
feasibility study was required as the DVD had never been used in a group setting before only

used on a one to one basis.

A feasibility study is an exploration of a research idea exploring the elements involved to
determine if carrying out a larger study would be practical, viable and realistic (National

Institute for Health Research NIHR 2013). It is usually a small piece of work undertaken
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before the main research is conducted, highlighting any problems and gathering information
to contribute to the main study (Fain 2010). NIHR (2013) points out that feasibility studies
do not evaluate the usefulness of an intervention this is identified in the main study it is
more the practicalities. Fain (2010) add that a feasibility study should always be completed
before a new service is introduced to help determine whether the service will succeed or

fail.

Throughout the literature search the terms feasibility study and pilot study were used
interchangeably by some authors to suggest they are one and the same (Arain, Campbell et
al 2010; Leon, Davies et al 2011). NIHR (2013) clarify that a pilot study should be thought of
as a miniature version of the main study, and stipulate that a feasibility study focuses on
particular aspects such as quality data whereas the pilot study is undertaken to ensure all
aspects of the main study will work together. Lancaster (2019) adds that the debate is still
ongoing regarding the interchangeable usage of the terms pilot and feasibility studies, they
hope to publish their findings sometime in the future. A Similarity of both feasibility and
pilot studies are they are designed to establish the safety of specific interventions before
commencement of a major clinical trial (Thabane, Ma et al 2010). Thabane, Ma et al (2010)
go on to say it is usual practice before any major study that a feasibility or pilot study is
under taken to ensure smooth running of the main trial and highlight early any potential
problems. Pilot studies are also referred to as vanguard trials intended to test the safety and

efficacy of interventions (Tavel, Fosdick et al 2001).

Leon, Davis et al (2011) believe both pilot and feasibility studies should be seen as an
important part of the research process, although they do not appear in great depth in the
literature, the outcomes are very useful to both researchers and others conducting similar
work. Morin (2013) state that not all feasibility studies are successful with the outcome not
being as expected, this should not be seen as a waste of time as the findings still need be

published so that other researchers can learn from the findings and overall time is saved.

Feasibility studies take time to complete and have their place in the research arena. Work by
Arain, Campbell et al (2010) focusing on current practice and editorial practice concluded that
if a pilot study shows significant results, researchers may feel there is no need to complete a

larger study. Or if the results are unfavourable the main study may be considered less likely
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to be useful. loannidis (2005) suggest that if only significant results are published this can lead
to considerable error in future studies and feel that any results which are obtained from well
conducted studies should be published regardless of the outcome. Morin (2013) comments
that nurse investigators in particular may be tempted not to publish the findings from a pilot
study they have undertaken. Perhaps feeling their work is not valued academically, nurses
need to be encouraged to publish their results as it may prevent unnecessary duplication of
work and have an impact on future research. Thabane, Ma et al (2010) state all researchers

have an ethical obligation to try and publish work and share findings.

Bowen, Kreuter et al (2009) stipulate pilot studies can either be internal or external, internal
is the first phase of the substantive study and data collected from the pilot study may
contribute to the final analysis. Data from an external pilot may be analysed but set aside in
respect of the main study. Wittes, Brittain (1990) believe that feasibility studies should be
randomised to exclude bias and informed consent should be gained to evaluate the
acceptability of prospective participants. Lancaster, Dodd et al (2002) disagrees and feel that
feasibility studies do not need to be randomised which highlights how views in the last 29

years have changed.

Tickle-Degnen (2013) strongly believe that both pilot and feasibility studies have their place
in the research process although it is does not appear common practice for the outcomes to
be published. Arnold, Burns et al (2009) suggest this could be due to how the data is found
and published the sample sizes used in this type of study are usually small and lack
statistical power for generalizations to the broader population. Fain (2010) highlights the
sample size used needs to characterize the target population and should be a significant
number to represent the study being assessed as feasible. Lancaster (2019), feel that
although pilot studies will not produce significant results they still have an important place
in the research arena. Arain, Campbell, et al (2010) agrees and adds that studies of this
nature will not have the power to test clinically significant hypotheses. Lancaster (2019)
believes that pilot and feasibility studies are not powered to report on the effectiveness of
an intervention. This is teased out in the main study. This can lead on to confusion of the
reasons why feasibility and pilot studies are under taken, feasibility and pilot studies should
be concerned with feasibility and uncertainty. Tickle-Degnen (2013) see feasibility and pilot

studies are critical building blocks set in the foundation of randomised controlled trials,
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when carried out correctly researchers are confronted by critical facts to share with stake

holders before the main study is conducted.

Linguist (1999) highlight pilot studies tend not to be published due to Publication bias,
because journals on the whole only accept papers that show statistically significant results
and do not report the non-significant effects. Doody, Doody (2015) acknowledges that
selective publication of research results is a known problem papers which highlight
methodological issues usually identified during a pilot study are less appealing to publishers.
Doody, Doody (2015) goes on to say and has influenced the authors own thought process that
not publishing pilot studies is an injustice to the service users as problems highlighted early
on could enhance the future participants experience. Teijlingen, Hundley et al (2001) add that
even when a pilot study is acknowledged in the literature only one element is usually focused
upon, or researchers will acknowledge they have learnt from the feasibility study but do not

expand and share the knowledge from the study in the literature as to what has been learnt.

Lindquist (1991) identifies a common theme throughout the literature regarding using the
same participants in both the main study and those exposed to the pilot study, as both groups
of participants will not have the same experience as those who have not been exposed to the
intervention which could lead onto bias. Leon, Davies et al (2011) suggest using data already
presented in the pilot study then included in the main study could be seen as contamination
of data, as modifications can be made to study methods, participants could have been
recruited randomly so may not truly represent the target population to be used in the main

study.

Feasibility studies used for randomised controlled trials may or may not always be
randomised themselves, they do not evaluate the outcome of interest that is left to the main
study. Arain, Campbell et al (2010) adds feasibility studies look at the main components
needed to undertake a study. NIHR (2013) Pilot studies are smaller versions of the main study
and test whether all the components of the study will work together. Muoio, Wolcott et al

(1995) conclude that improved patient care is the end product of any pilot or feasibility study.
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Arnold, Burns et al (2009) criticize feasibility studies stating that because of the low
numbers used any findings are not significant and they lack statistical power for
generalizations to the broader population. Fain (2010) has provoked my thought process as
they argue feasibility studies do not evaluate the usefulness of an intervention as this is
done by the main study. But add that a feasibility study should be completed before any
research is undertaken to determine whether the research will succeed or fail as any issues

or weaknesses may be highlighted and addressed at this early stage.

A pre assessment was undertaken to consider any contraindications or precautions before
the study was commenced (Association of chartered Physiotherapists in Cardiac
Rehabilitation A.C.P.I.C.R 2009), BACPR (2017). The study was carried out in a hospital
setting. Participants followed the exercise by watching a DVD, the sessions were over seen
by two senior cardiology nurses and a qualified fitness instructor trained to level 4 BACPR
with expertise in CR. FI who work with older people in the UK have to at least hold a LEVEL 3
older person qualification which is the minimum level that health services and local councils

expect (Robinson, Masud et al 2016).

Before the enrolment of participants, the chief investigator arranged a meeting with the Fi
and the two nurses to go through the DVD and explain technique, and to answer any issues
regarding the study. Perhaps it would have been beneficial to include the participants in this
meeting to familiarise them with the DVD and equipment. Razaob, Rahman et al (2018) in

their recent study included the participants in their study at this stage.

Non clinical intervention by patients

The participants attended the hospital before the start of the feasibility study to carry out a
pre assessment, involving seven non-clinical interventions as part of the research protocol.
This included consent being undertaken by the site investigator not the principle
investigator so that no bias was introduced. Before attending for the pre assessment an
information sheet was given before consent took place, the participants had the sheet for
several days so that they could discuss taking part with their partners family members or
significant others. The pre assessment included an incremental shuttle walk test, (ISWT) to

gauge if the participant would be in the low or high group of exercise. Before the walk
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commenced, a full set of observations were taken including blood pressure pulse and
oxygen levels. To gauge participants psychological and exercise tolerance two
qguestionnaires were given to complete, the Dartmouth and HAD. Overall the time allocated
to fill out the paperwork and complete the ISWT was one hour. The pre assessment was
undertaken on the hospital grounds in the room which was to be used for the exercise

program.

A visit to another hospital trust was undertaken by the research team in the North of
England already carrying out heart failure exercise, the staff at that time observed the

incremental shuttle walk test being executed in the patient group.

All participants with a documented diagnosis of LVSD confirmed by Echocardiography were
eligible for consideration of entry into the study which ran twice weekly for an 8 week
period. Recent evidence by Deka, Pozehl et al (2017) suggests that studies which ran for an
8 week period had better adherence from HF patients than those that ran for 12 or more.

Similarly, Duncan, Pozehl et al (2011) found the same in their earlier study.

If participants exercise levels altered during the 8 weeks the plan was to change between
the seven levels of exercise on the DVD. Ultimately there were only the low exercise group
that ran, as the ISWT showed that all the participants’ fitness levels were less than 5 METS.
As already mentioned there was only one female whose walk test assessment achieved the
criteria above 5 METS who was eligible for the high exercise group. (Unfortunately, it was
group exercise and she would have been the only person in that group. She was referred to

usual CR classes run at the hospital).
Study protocol:

e Prior to the exercise programme participants had to undertake an incremental
shuttle walk test (ISWT) to determine their physical fitness which was used to
prescribe the appropriate starting level of CBE;

e The ISWT level achieved was converted to METs abd this value was used to allocate
the appropriate CBE level. A single MET is defined as the amount of oxygen a person
consumes or the energy expended per kg unit of body weight during 1 minute of rest.

Typically, one MET is 3.5 ml/kg/min at seated rest (ACPICR 2016)
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An end of programme ISWT was carried out to evaluate post rehabilitation fitness
change. This is a routine practice measured that is also used by the national audit

team (NACR 2019).

Participants were then given a hospital and anxiety (HAD) questionnaire (See
Appendix 5) and the Dartmouth quality of life questionnaire (See Appendix 6) before
undertaking the shuttle walk test. Consideration was given to use the Minnesota
living with heart failure questionnaire which would have been the preferable choice.
However due to copy rights and time constraints it was decided to use the HAD score
and the Dartmouth questionnaire which is already used in the NACR database and

permission already gained.

GP’s were only notified of participants’ involvement in the study with permission

from the patient (See Appendix 7).

Observations was taken at baseline prior to and following each exercise session,

including manual blood pressure, Oxygen saturations and pulse checks.

The patients rested 15 minutes before commencing the walk test. Due to patients
low exercise tolerance it was agreed that only one walk test would be undertaken.

(Other studies have undertaken 2 walk tests this will be discussed later in the paper).

The incremental walk test was carried out by the participant walking between two
cones which were placed 10 meters apart. The start of the test was indicated by a
triple bleep. Thereafter the CD emitted a single bleep at regular intervals. The

participant was played the triple bleep before the start of the test.

As the participant walked a CD issued standard prompts. Each time the bleep sounded
the participant had to increase their speed. The bleep test quickened at the start of
each incremental level. Each minute the test increased by 0.17 m/s which was noted

to the participant by a triple bleep, indicating they had reached the next level.
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Using the same prompt on the CD if the participant was more than 0.5 metres away
from the cone when the bleep sounds they were told they are not going quick enough
and to try to make up their pace. They were observed for untoward signs and
symptoms of fatigue and lethargy. The number of shuttles the participant had to
complete increased by 1 in each consecutive level. If the participant reached the cone
before the bleep they were instructed to wait until the bleep sounded before they
continued. The operator informed the participant when the triple bleep sounded that

the speed would increase, other than that no encouragement was given.

The ISWT ended when the patient was more than 0.5 metres away from the cone
when the bleep sounds, one lap is allowed for the participant to catch up, or if the
participants became fatigued and symptomatic and were unable to make up the pace

the test was terminated

At the end of the test a chair was made available so the participant could sit or if they

preferred they could stand.

Observations of the blood pressure, oxygen saturations and pulse were repeated post
exercise to ensure participants observations had returned to baseline. If the
observations had not returned to baseline the participant would stay at the centre

until the observations were back within an acceptable range.

The Borg Scale was used to measure perceived exertion during the ISWT.

A cohort of patients both male and female with left ventricular systolic dysfunction
attended twice weekly over an eight week period. The participants were then

allocated into the low or high group of exercise, which ran twice weekly for 8 weeks.

The ISWT walk test was repeated at the end of the 8 weeks the HAD Questionnaire

and the Dartmouth Quality of life questionnaires were also re-administered.
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o Atthe end of the twice weekly sessions after an 8 week period, Participants returned
to usual care. (Usual care consisted of evidence based medical management as
recommended by NICE (2018) and ESC (2016) guidelines, and the specialist heart

failure team).

e A copy of the DVD was not given as the study was testing feasibility and had to be
sure no adverse events would occur, before allocating the DVD to participants if they

required one.

e |f patients wished to be referred onto the local phase 4 programme at the leisure

centre they were referred on.

After completing the ISWT the patients were then allocated a chair based exercise (CBE)
level depending on the ISWT results and the METS. The patients would be prescribed
exercise at 65-70% of the ISWT MET test. There are 12 ISWT stages each stage lasts one
minute and has a different distance measured in metres, which allows the participant to
complete a number of shuttle walks (Parreira, Janaudis-Ferreira et al 2014). The speed is
calculated and the average METS worked out using a table (See Appendix 8) which in turn
highlights the proposed CBE level. Stage 1 of the ISWT is 10-30 meters long, completing 3
shuttles at a speed of 1.12-1.8 (mph) (kph), average METS of 1.75, proposed CBE level 1.
This increases as far as level 12 with the participant completing 890-1020 meters, 14
shuttles at a speed of 5.30-8.5 (mph) (kph), MET average 5.0 proposed CBE level 12.
Alotaibi, Doherty (2017) produced reference values in their work that showed age and

gender were the main factors in the distance CR patients walked in the ISWT, especially age.
For example;

ISWT stage 5-participant walked 190-250 metres, completing 7 shuttles at a speed of 2.64-
4.3, average METS 3.5 proposed CBE level 3. At baseline assessment if the participant should
complete 3 of the ISWT shuttles into the next stage then the higher level of CBE would be

prescribed.
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The low and high groups were differentiated depending on the level of the participants
ISWT and MET level. The low group was categorised from the ISWT levels 1-5 with METS of
1.75-3.5. The high group ISWT levels 6-12 with METS from 3.6- 5.0 METS. If any of the
participants had achieved level 12 in the ISWT they would start the CBE on level 6, level 7 of
the CBE is for progression only. It would be very unlikely that any of the HF patients would
reach level 12 on the CBE as the table was actually devised for patients with COPD (Razaob,
Doherty 2012).

A BORG chair based effort scale was used to work out the participants RPE. The BORG test is
used for measuring individuals’ exertion, breathlessness and fatigue during physical activity
(Williams 2017). Williams (2017) says the score is a very simple numeric list 0 — 10 with 10
being the hardest exercise imaginable and 0 nothing. Participants are told to focus on the
whole body as it was important they understood their level of exertion on the whole body
and can work at a level they find comfortable. The scale takes seconds to perform and can
be researcher or self -administered. Health professionals tend to enforce their scale of

exertion on the patient the scale is what the patient says it is (Williams 2017).

NYHA Classifications symptoms of Heart Failure

Class I: Patients with cardiac disease but without resulting limitation of physical activity. No
symptoms at rest, symptoms only at levels of exertion that would limit a healthy individual.

Usual physical activity dos not cause any fatigue, palpitations, dyspnoea or angina pain.

Class Il: Patients with cardiac disease resulting in slight limitation of physical activity. No

symptoms at rest or mild exertion, symptoms on moderate exertion

Class lll: Patients with cardiac disease resulting in marked limitation of physical activity. No

symptoms at rest, symptoms at mild exertion

Class IV: Patients with cardiac disease resulting in the inability to carry out physical activity
without discomfort. Symptoms of HF at rest, if any physical activity in undertaken discomfort

increases.
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The New York Heart Association (NYHA) is a subjective test, the patient is clinically assessed
by a doctor or nurse as to which class the clinician feels their symptoms fit, judging exertion
and shortness of breath. The NYHA is an indicator of the reserve a patient has, there is a
decline in functional capacity the higher the NYHA (Miller-Davis, Marden, et al 2006). It could
be argued that the NYHA classification as a test is not a true picture of physical function but
is used by many clinicians in clinical practice to gauge exercise capacity (Morales, Martinez,
et al 1998). A piece of work by Holland, Rechel et al (2010) asked patients to rate themselves
as to what classification they felt was appropriate to them, the study found a clinically

significant predictive value when used by patients.

Data Collection

Pre and post assessment data using the hospital anxiety and depression measure (HADS),
ISWT data and QoL Dartmouth Coop tool was collected and described using means or
median values as appropriate. The sample size derived from this feasibility study was too
small to carry out a thorough analysis of pre and post differences but the data helped define
future expectations in terms of the differences between pre and post intervention outcome

measures and to help inform future sample size estimations in this population.

Patients were allocated a number on entry into the study to be included on all paper work
for confidentiality. A database with password sensitive access was used to document all

patient information, and only the two nurses’ had access to the encrypted memory stick.

The following guidelines for entry into the study are based on national guidance for training

in patients with Cardiac disease which includes the BACPR (2017) and ACPICR (2015).

Inclusion
e Patients with documented heart failure
e Evidence of Heart Failure with a recent echocardiogram undertaken in the last year.
e Stable on medication
e Both male and female participants

e Patients aged 30 and above
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Exclusion

e Unstable angina

e Cognitive impairment

e Ml (heart attack) in previous month

e Hypertension at rest more than 180mm Hg systolic and 100 mm Hg diastolic

e Recent cardiac related hospital admission in the past two weeks

e De-compensation of heart failure within the last month before commencing the
exercise programme

e Introduction of a new medication within a month of starting the exercise programme
(up titration acceptable)

e Weight gain of >2kg over two days which had not resolved in the past week.

e Recent significant deterioration of exercise tolerance or increase in breathlessness

e Recent surgery or on a waiting list for significant surgery

e Resting heart above 120bpm

e Acute myocarditis or Pericarditis

e Thrombophlebitis

e Recent embolism

e Acute systemic illness or fever

e Uncontrolled Diabetes

e Significant ischemia as low risk rates <2 METS

e Progressive worsening of exercise tolerance over past 2-3 days

e Decrease in systolic blood pressure with exercise

e Supine resting heart rate >100 bpm

e Pre-existing significant co -morbidities

A flare up of condition or adverse reaction due to exercise being too hard, was minimised by
completing a baseline fitness test on all participants, and a risk assessment the prescribing
of the exercise intensity was based on their ability. A joint statement by the Resuscitation
Council (UK) and the British Association Cardiovascular Prevention Rehabilitation (BACPR)
(2018) state all staff involved in supervising CR in the structured exercise component should

complete regular resuscitation training and hold the appropriate skills required. All venues



46

should provide a defibrillator, and oxygen available to be delivered by trained staff if

necessary should any participants experience an untoward event.

Before the study took place, a meeting was arranged with the resuscitation staff in the trust
to inform them of the programme taking place and the room to be used. The crash team
was also notified of the room and times of exercise so that if there had been any
eventualities there would be no delays in attending. The team could be contacted by ringing

the emergency number through the switch board using a phone in the room.

The local ambulance station was also notified of the site and room to be used and informed
of the exercise times. The location venue was chosen with the emergency services in mind
so that ambulances had easy access for themselves and any equipment needed

(Resuscitation Council, BACPR 2018)

Participants information and consenting

Participants were given the opportunity to take away an information sheet explaining the
study in full, to see if they would like to partake in the study. They were advised after having
the sheet for several days to contact the named nurse on the information sheet to inform
them whether they would like to participate in the study. The direct care team will use
hospital notes to identify patients suitable to enrol in the study. The team will be the
custodians for all data generated by the study. Informed consenting took place at the pre
assessment session, participants were made aware at that time that if they changed their
mind and didn’t want to enrol on the study, or complete once enrolled it would not affect
their future care. The principal investigator of the study did not become involved in the

recruitment process to reduce or eliminate bias.

If any patients who had given their consent lost capacity they would have been withdrawn

from the study and any data collected would have been withdrawn and destroyed.
Ethical Considerations

Ethical principles have been applied during the feasibility study to guide the conduct
throughout, respecting the dignity rights and safety of all participants and staff members. The

study will abide by the ethical principles underlying the Declaration of Helsinki and Good
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Practice guidelines. The research has been peered reviewed and will meet with ethical
approval before the start of the study or enrolment of participants. No children will
participate or be involved at any time in the study, only adults that do not lack capacity will

be included.

This work will present a research proposal which forms part of a Master’s dissertation that
will incur no fees for the researcher time. The study to be undertaken is the benefits of CBE
in the elderly HF population using a DVD. The research will be completed in a hospital trust in
the North of England, permission gained from the head of nursing and business managers to

carry out the study.

To ensure no breach of confidentiality to participants or service users all participants were
allocated a number on entry into the study which was used on all information and data used
throughout the study. GP’s were only notified of involvement in the study if permission was
gained from participants. The fitness instructor did not have access to the individuals’ notes
only the direct nursing care team involved in the study had access to any identifiable patient

information.

NHS and university computer systems were used throughout the study, all paper documents
were stored in a locked filing cabinet at all times, the filing cabinet was in a room which had
a pin code access. Data was shared with the university as the information was being used for
an MPHIL qualification. All data was handled and analysed by the chief investigator and strict
confidentiality applied. The General Data Protection Regulation (GDPR) (2018) was used
throughout the project which supersedes the Data Protection Act (1998). Other physical
security arrangements for storage of the data was a password encrypted memory stick that

only the research team had the password for.

Current CV’s of all members of the research team were submitted with the IRAS form to
highlight levels of training and professional accomplishments. The chief investigator of the
study is the students’ supervisor from the university. The study has no link to any previous or

any current work being undertaken.

At the end of the study all data was analysed by the supervisor at the university. The data was

kept for a maximum of three months at the end of the study, research data generated by the
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study was kept safely and confidential for 5 years, after this time it will be safely disposed of

as per trust policy.

The study is to be undertaken as a service innovation as the local hospital trust does not
routinely offer exercise training to heart failure patients. The study seeks to test the feasibility
of a CBE in patients with heart failure (e.g. lower exercise tolerance), making this the first

study to test feasibility in a group based DVD led exercise in this population.

Meaningfulness of the study

Patient involvement was sought through the local Cardiac Rehabilitation Interest Group
(CRIG). They were consulted throughout from inception through to completion of the study

to gain their views and comments from a patient/ service users’ perspective.

Historically the CR and HF teams have worked closely with patient groups such as CRIG.
CRIG as a group works tirelessly as fund raisers for the local area and are always looking for
new projects to support. The principal investigator approached CRIG to see if they could
support the study financially, and give advice from a service user’s perspective. NIHR (2019)
feels working with a service group demonstrate an openness, engagement and transparency
of the planned study helping to enhance and enrich the research process. This method of
sharing ideas was carried out by Borek, Abraham (2018), they found that by engaging their
research ideas with groups of people, barriers were broken down between themselves and
the participants. Borek, Abraham (2018) go on to say that it allows researchers to highlight
the significance of participation from patients and raises the awareness of the importance

of taking part in studies, without which research service provision would stand still.

CRIG invited the principle investigator to attend the monthly CRIG meetings enabling the
principle investigator to keep them in the loop regarding commencing the feasibility study

also supporting their fund raising by attending their events.

At the first meeting a full explanation and presentation was given to explain to the whole
group of 50 members (not only the committee) what would be involved and how cardiac

patients could benefit from the feasibility study. After the presentation ended the group
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discussed the study at their committee meeting for all members to vote to support or reject
the idea. The committee met in private and voted to support financially and to give a lay
person’s perspective on all the study documents that were to be used by the participants in
the study. Generously they donated the funds to pay for the British Association for Cardiac

Rehabilitation and Prevention (BACPR) level 4 trained fitness instructor (Fl).

The potential benefits for participants are to hopefully increase fitness levels, confidence,
quality of life and physical activity levels. After completing the exercise and receiving advice
from the Fl they gained the ability to exercise safely and rate their own levels of exertion.
Moving forward the participants have the tools to recognise their own limitations. Which in
turn should lead on to reduced hospital admissions, longevity and quality and of life, as well
as improved activities of living. Many participants because of restricted exercise tolerance
struggle to socialise attending the sessions twice weekly mixing with their fellow peers may
improve camaraderie and forge new friendships. Overall their fitness levels may not

improve but it is believed they may become more efficient.

Early on and throughout the research process the patient group CRIG was involved in the
design of the study and their opinions sought. A group committee meeting was attended by
the site investigator and Principle investigator and with permission from all those attending,
the meeting was recorded so that their views and comments could be recorded when the
study was written up at a later date. Six members of CRIG team visited the first room in the
hospital which had been offered by trust to see if it would be fit for purpose from a service

user’s perspective.

The DVD was watched by CRIG and they were impressed by the exercises. Although they too
commented on the seriousness of the lady in the DVD. CRIG highlighted that parking at the
hospital may be a problem that was why they stopped holding their meetings at the hospital.
They expressed that some of their members didn’t know how to catch the park and ride and
would be weary initially due to lack of confidence. The principle investigator visited the bus
station to find out which bay the bus would be parked at and also a time table to give all
participants in the study. The route of the bus stopped directly outside the hall that was used

in the study.
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All participants in the study were treated with dignity and respect from the outset of the study
whether they agreed to participate or not. The group of patients studied were all
cardiovascular patients the study had a generic health relevance. The cohort of participants
were both male and female, the lower age limit was set from 30 to the higher limit of 85 years
of age. The participants had to meet all the inclusion criteria listed earlier and if any one
principle exclusion criteria were met they will not be allowed to enter the study. As part of
clinic preparation, the team checked past medical history and reports which allowed them to

identify suitable participants based on inclusion and exclusion criteria.

As mentioned earlier a pre assessment was undertaken before the study commencement
with patients and significant others, using their hospital notes to help verify suitability for
inclusion in the study. Risk of harm through exercise was minimised by tailoring exercise to
the ability of participants and they were not asked to exercise harder than 70% of their
maximum effort based on their walk test values. The incremental benefits of exercising
patients at >90% capacity is small and is not recommended as it can lead to build of lactate
acid accumulation and fatigue, increasing the chance of physical injury and cardiovascular
complications (RACGP 2018). Contra-indication to exercise based on published guidance
informed participant inclusion and exclusion. In addition, the study was undertaken in a
hospital building with access to the crash team if a problem should have arisen, oxygen and
a defibrillator were in the room, two senior nursing staff and a qualified Fl attended each
session. The risks of CR based exercise are low as shown by the following two studies; A
French study observing 25, 000 heart patients undergoing CR, reported one cardiac event
for every 50, 000 hours of exercise training, which is equivalent to 1.3 cardiac arrests per
million patient hours (Pavy, Lliou et al 2006). An American study conveyed one case of
ventricular fibrillation per 111, 996 patient hours of exercise and one Ml per 294, 118
patient hours (Van Camp, Peterson 1986). Historically HFrEF with an ejection fraction < 35%
and an NHYA level of 3 or 4 have been considered high risk, a Cochrane review in patient
with an NHYA 1-3 found no evidence that exercise training can cause harm or risk of death
in the long or short term (Taylor, Sagar et at 2014). CR programmes are designed to try and
slow down and reduce the progression of heart disease ultimately improving patient’s
quality of life (Al Quait, Doherty 2018). Anderson, Thompson, et al (2016) add CR has been

defined as looking holistically at patients’ needs helping them to modify behaviours to help
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slow down or even reverse the disease process. By making changes to their daily behaviours

exercise is seen as an integral part of the rehabilitation process.

The participants were expected to commit to be in the study for 10 weeks in total which
included assessment pre and post the intervention. The potential risk to participants of the
study could have been a flare up of their condition or adverse reaction due to exercising to
hard which was minimised by completing a baseline fitness test based on their ability. There
could be a perception that exercising participants with restricted mobility and low exercise
ability could lead to discomfort and distress. This was minimised by the mode and delivery
of seated exercise. When patients first begin exercise they may experience symptoms of
exercise induced dyspnoea which can cause fear of being active and they may interpret it as
worsening of their symptoms which can be frightening to them. Supervised training
reassures patients that some signs and symptoms of exercise can be similar to cardiac

symptoms shortness of breath sweating and pulse increasing (RACGP 2018).

The first tap meeting was undertaken in January with a presentation of the research given
to the supervisor and another member of the academic team and a 3000 word document of
the research protocol was submitted. Training needs were discussed which highlighted
visiting another trust carrying out the ISWT. Also attending a course on thesis writing was
advised and booked. A Gantt chart was completed and presented at the meeting to guide
the research, giving structure and time scales and presented at the TAP meeting. This

meeting had to be successful for the study to progress.

Part of the criteria by the hospital trust R&D department is that all staff involved in research
have to undertake the Good Clinical Practice module course run by the NIHR. On completion
of the module a certificate showing completion was submitted to the R&D department by

both the principle investigator and the site investigator involved in the study.

The Initial contact with the governance officer in the trust R&D was made in Nov (2015) and
the first step was to fill out a research proposal form outlining the basis of the study
protocol. All documentation to be used in the study was created at this time which included

GP letter, Chair based DVD questionnaire. Patient’s Participation information sheet patient
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consent form, and which were submitted in April (2016) to the head of research and the

supervisor at the university.

A meeting was arranged with the head of research at the trust to discuss the documentation,
for the study, including the feedback from the trusts research panel which was received
electronically at the end of June (2016). The trust research committee made constructive
comments on the research proposal, which helped small adjustments to be made which did

not change the study protocol over all.
General themes and responses from the hospital R&D lead and research panel

The research panel and lead queried why the study was for 8 weeks, this had been decided
as the REACH-HF (2018) protocol followed the same time period. Initially the protocol was
not clear as to which HF participants would be included in the study. The feedback helped to
clarify other areas such as who would approach the participants to avoid bias (See Appendix
9). They were concerned which type of participants would be enrolled, this was clarified by

emphasising that all participants would have to meet the whole inclusion criteria.

The panel was assured that from the beginning of the feasibility study the patient group was
involved. All paperwork and documentation were given to the group for a service user’s
opinion, and any areas for concern was discussed. The safety of the participants and

investigators were paramount.

At this time the university supervisor was also contacted to provide a sponsor letter for the

study (See Appendix 10).

In October (2016) the insurance documents from the university (See Appendix 11) were
emailed to the R&D department along with the completed paperwork including the
guestionnaire, consent form and participants information sheet. All participants completed
a declaration giving informed consent before entering the feasibility study. A letter from the
university confirmed they would sponsor the study within the meaning of the Research

Governance Framework for Health and Social Care (Second Edition 2005).

In November 2016 the Integrated Research Application System (IRAS) application form was

electronically submitted to the Health Research Authority (HRA) and reviewed by London
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City and East NHS Research Ethics Committee (REC). This submission included all the

paperwork needed for the study:

e Participant information sheet (Appendix 3)

e Participant consent form (Appendix 4)

e HADS (Appendix 5)

e Dartmouth Co-op (Appendix 6)

e GP information sheets (Appendix 7)

e Letter from the University sponsor (Appendix 10)

e University insurance letter (Appendix 11)

e Non-validated questionnaire (DVD questionnaire Appendix 12)
e Letter of HRA Approval (Appendix 13)

e Letter from North Lincolnshire and Goole (NLAG) (Appendix 14)

e |RAS application form (Appendix 16)

The original application to IRAS was put on hold and the HRA application frozen as
notification was received they had installed a new system which included a new registration
process. Once HRA had updated their new system the whole application process had to be
repeated and re-submitted from scratch. | worked with the governance manager in the R&D

department at the hospital trust and together we resubmitted the paperwork.

Concurrently at this time all funding from the nursing confederation was recalled by the
government which meant all nursing post graduate education at master’s level and above was
to lose funding. This was a particularly difficult period, but with support from my supervisor
and nursing administrator which was exemplary, the fact that | had initially enrolled at the

university for 5 years my funding and place on the course was honoured.

In January 2017 a reply was received from HRA and REC that changes needed to be made to
the IRAS form. A provisional opinion from the subcommittee of the London City and east NHS
research ethics committee (REC) was a favourable ethical opinion, however they highlighted
that the researcher needed to be aware that even though the patients will only exercise at
70% of the maximum exercise tolerance, they felt surely patients who have not exercised for

a long time would have sore muscles, aches and pains.- This was to be addressed by having
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two qualified nurses and a fitness instructor at each session to give advice and support to
participants if any problems should arise at the time of exercise. Participants will also be
given a contact number of the heart failure team if they should have any issues at any time

during or after exercise.

Further clarifications were also needed for the HRA application to comply with HRA
approval standards. They specified; (Response written in bold)

1. All documentation should have the IRAS application number on-Amended and both

documents attached.

2. Clarification if any funding will be available to the NHS organisations participating in
the study. -Clarity on this has been added to A65 in the IRAS application form, IRAS
pdf form attached.

3. Disclose if there is any intention to transfer personal identifiable information as
opposed to anonymised research date from the participants to the university at any
point during the study. How will the information be stored and the purpose for this?

A36 has been amended as requested and the PIS attached.

4. The IRAS application form states that information will be kept for the minimum time
of 3 months. If any identifiable information or data is to be retained details must be
documented in the patient information sheet (PIS) informing the purpose of this and

how the data will be stored and the time it is to be retained for A43.

5. The IRAS form states that participants will be sent a copy of the study results.
Clarification is needed if any personal identifiable data will be included. If it is this
will need to be included in the PIS, and also a date you would expect the study

results to be available. A53 has been amended as requested and the PIS.

These changes were checked by the supervisor and he agreed that the changes were non-

substantial, just minor queries, the alterations were e-submitted. The end of January 2017



55

approval letters on behalf of the ethics committee were received confirming a favourable

ethical opinion from REC, and HRA (See Appendix 13).

A copy of the research proposal was discussed at the trust research meeting and all agreed
with support from the R&D the work could be undertaken. A letter from the trust
confirming to support the feasibility study was obtained at this time so the study could be

initiated (See Appendix 14).

Validity was accomplished as it was designed with patients as well as the team members’
safety therefore the risk-benefit ratio was favourable. All members of the team were aware

of the purpose and their role in the study.

Arrangements for monitoring and auditing the conduct of the research will be undertaken by
routine monitoring in line with the trust policy for research and governance. The study will be

over seen by the supervisor from the University of York.

Arrangements for insurance and indemnity to meet the legal liability of the sponsors for harm
to participants arising from the management of the research, will be undertaken by the

university, as they are the sponsor for this feasibility study.

An integrated research application system (IRAS) application had to be under taken before
the study or any study is under taken in England or UK health departments. Until the
application is granted no contact with the participants is allowed. Included in the application

is HRA approval, and a review by NHS research ethics committee (REC).

A statutory requirement of the UK policy framework for Health and Social Care Research
which covers all research undertaken in the NHS England, is that the Good Clinical Practice
(GCP) course needs to be undertaken by any health professional in the NHS partaking in

research (http://www.crn.nihr.ac.uk/learning-development accessed 08/02/2019). GCP is

the international ethical scientific and practical standard to which all clinical research is under
taken. Compliance with GCP ensures that the rights, safety and wellbeing of research
participants are protected and that the research data is reliable. All members of the research

team undertook the training in GCP.


file:///C:/Users/Admin/Desktop/(http:/www.crn.nihr.ac.uk/learning-development
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Chapter four: Results

The total number of patients with heart failure taking up the offer of CBE in a group setting
was a ten. The ratio of number of patients joining CBE against the number approached was
1in 5. The mean age of patients in this feasibility study was 71 years plus or minus 5 years
which is representative of other HF exercise based studies (Table 3). Patients presented with
one or more of the following comorbidities including; diabetic, ischaemic heart disease,
pulmonary disease, atrial fibrillation, breast cancer, cardiac myopathies and hypertension. As
per protocol only patients with a diagnosis of HF with reduced ejection fraction were
recruited. Mean systolic blood pressure was 123.33mmHg (SD 13.13) with a mean diastolic

blood pressure of 61.00 mmHg (SD 5.47) for the group.
CBE sessions and progression
Sessions ranged from 4 to 16 over the study period (Table 3) with a mode of 15 sessions. The

ability of patients to progress was evident with patients moving up three levels above the

starting level.

Table 3. Patient characteristics alongside CBE sessions and Progression.

Patient age Gender Comorbidity Sessions | CBE levels
Years Achieved

66 M Diabetic, IHD, AF 16 4

69 M COPD, IHD, CABG, AF 16 4

72 F Diabetic, AF, Arm fracture 8 3

74 M AF, IHD. MI X2 16 4

68 F MI, AF, Cancer, IHD 16 4

74 M MI X3, IHD, Diabetic, Stent, COPD 16 4

59 M M, IHD, HTN 16 4

75 F Ml 16 4

78 F DCM 16 4

77 F COPD, CABG, Diabetes, AF, Ml 4 4

DCM-Dilated Cardio myopathy
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Shuttle walk test

Physical fitness was measured using the ISWT which, as a sub-maximal exercise test, was
well tolerated by the HF patients in the study and yield a mean walking distance of 95.0m at
baseline and 113.12m resulting in change in walking fitness of 18.12m by the end of the
study (Table 4).

Table 4. ISWT distances at baseline expressed in respect of age and gender.

Mean incremental shuttle walk test (ISWT) distance by age and gender

Baseline ISWT Post CBE ISWT

Gender Age (years) distance (metres) Distance (Metres)
F Mean 74.00 80.00 103.75

N * 5 5 4

SD 4.06 45.45 68.3
M Mean 68.40 110.00 122.5

N* 5 5 4

SD 6.26 46.36 44.3
Total Mean 71.20 95.00 113.12

N* 10 10 8

SD 5.78 59.48 62.38

*Caution required when interpreting mean values based on small sample size

Women in the feasibility study were on average older by 6 years than the men and the
proportion of male and female participation was 55:50 (Table 3). The relationship between
age and fitness was analysed at the start of the exercise (Figure 2) and following the
programme (Figure 3). The figures show that age was poorly related to fitness in patients
with HF, as measured by a walk test (ISWT), with less than 2% of the variance in walking
distance explained by age. As an example, two patients age 74 years and 75 years old had

higher fitness levels than a 59 year old patient.
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Figure 2. Relationship between age and fitness pre exercise as measured by ISWT
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Figure 3. Relationship between age and fitness post CBE measured by ISWT
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Figure 4. Incremental shuttle walk test distance by co-morbidity

Albeit for descriptive purposes only (due to small sample size) figure 4 shows that the co-
morbidity of COPD was linked with the lowest ISWT distance overall exercise fitness which
aligns with national audit reports on the impact of COPD on walking fitness in patients with

HF.

Quality of life was measured using Dartmouth Coop Questionnaire which although well used
in national cardiac audits was associated with poor return rates in this feasibility study with
only five of the 10 patients completing pre and post CBE questionnaires. The following
values are based on 5 patients and should be seen as low level description of QoL for
patients with HF included in this study. Mean QoL went from 24.4 to 18.8 where lower

scores indicate improved QoL.

Anxiety and depression measured by HADS also suffered from poor return rates (i.e. 6 out of
10). As above the following data is purely for low level descriptive purposes. Mean anxiety
reduced from 6.4 to 3.3 for pre and post CBE respectively. Mean depression reduced from
9.4 to 7.5. The interpretation of HADS is that lower scores equate to less anxiety and

depression.
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Safety of CBE

During the study there were no adverse events associated with patients taking part in CBE.

Two of the most important measures of cardiovascular demand in patients with HF systolic

blood pressure and heart rate.

Systolic blood pressure was on average 123.13mmHg prior to exercise and slightly lower at
the end of CBE at 120.75 mmHg (SD 13.09). Mean change in pre to post CBE systolic blood

pressure was 2.58mmHg lower following exercise.

Heart rate prior to exercise averaged 74 bpm (SD 7) and was 77 bpm (SD 7) at seated rest

immediately following CBE.

Rate pressure product (RPP) is a measure that combines heart rate and systolic blood
pressure as an estimate of load on the heart per minute. Encouragingly the mean RPP prior
to exercise was 91 mmHg/per minute and remained similar (92mmHg/minute) immediately

following exercise.

A rate of perceived exertion (RPE) scale was used by patients to express the effort required
of them during each exercise session and was recorded on a zero to ten scale half way
through the session and at the end of each exercise session. The RPE scale was integrated
into the CBE DVD. Mean RPE in the middle portion of the exercise period was 4 (SD 1.2)

which suggests that patients felt comfortable with the exercises.

Collectively, the above measures suggest that patients with HF were able to carry out CBE
without creating excessive load on the cardiovascular system and their perception of the

effort required to CBE was within a tolerable range.

Discussion

As stated previously a feasibility study is an exploration of a research idea exploring the
elements involved to determine if carrying out a larger study would be practical, viable and

realistic (National Institute for Health Research NIHR 2013). It is usually a small piece of
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work undertaken before the main research is conducted, highlighting any problems and
gathering information to contribute to the main study (Fain 2010). NIHR (2013) points out
that feasibility studies do not evaluate the usefulness of an intervention this is identified in
the main study it is more the practicalities. Fain (2010) add that a feasibility study should
always be completed before a new service is introduced to help determine whether the

service will succeed or fail.

In this present study the ratio for the number of patients joining the actual study against the
number approached was 1 in 5 which is not unusual for trials in HF (Taylor, Sagar et al 2014)
but is an issue clinically as this would mean most patients wouldn’t take up the CR service.
The age range in the feasibility study was 59-79 a usual age range is for HF patients (NICOR
2019).

Schutzer, Graves (2004), found that time constraints on the older adult was a reason for not
enrolling into studies, not only the study time needs to be taken into consideration it is the
travelling to and from the venue. The time commitment increases even further if
participants have to travel on public transport. Most patients used the park and ride service

although the R&D department offered to pay for all the participants parking.

Minotto et al (2018) make an interesting point in regards to the effect that diuretics can
have on patient’s fitness level. It is not the actual diuretics that effects fitness levels it is the
factors associated with taking them such as excess fluid retention, obesity and HF severity.
The authors show that patients with more severe HF (e.g., NYHA Class Ill or IV) are diuretics
for symptom control. Minotto et al (2018) also analysed the impact of comorbidities using
based on similar clinical categories including muscular skeletal commodities such as arthritis
rheumatism and back pain as they all share the same common inflammatory process for
chronic disease; Metabolic including diabetes hypercholesterolemia, and COPD and asthma;

the most deliberating was COPD and Asthma.

It is well-documented that women have a much lower adherence to CR than men, due to
family commitments and responsibilities identified as some of the barriers women face
(Oosenbrug Marinho et al 2016). Poor adherence and poor outcomes for women is

concerning as it may be having a negative impact on their outcomes, which strengthens the
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argument for more tailored approaches to CR for all especially women’s CR. (Supervia et al

2017).

Fitness and the shuttle walk test

The assessment of functional capacity (fitness) prior to starting an exercise based cardiac
rehabilitation programme is a recommendation of all major British and European guidelines
(BACPR 2017, Piepoli et al 2012) in patients with CVD. National audit data for the UK
suggests that around 30% of patients undergo a baseline fitness tests and of these a third do
not complete an end of rehab test (NACR 2019). Data from this NHS routine practice CBE
feasibility study show that 8 of the 10 participants complete the CBE which represents a
high level of data completion. Physical fitness was measured using the ISWT which, as a sub-
maximal exercise test, was well tolerated by the HF patients in the study. The feasibility data
yielded a combined mean ISWT walking distances at baseline of 95m which was lower than
the mean reference value previously published where patients with HF plus an additional
comorbidity had a mean walking distance of 197m but did align with the 25" percentile
value of 90m (Doherty, Hossain & Harrison 2019). This shows that the patients included in
the study had a low functional capacity which is possibly why they wished to try a CBE
rather than an ambulatory circuit based rehab programme which is more typical in slightly

fitter patients underpinning the NACR reference values.

Albeit the small sample size limits any generalisation it was nevertheless encouraging to see
a slight improvement in the distance walked at the end of the CBE programme equivalent to
18.12m. A larger study is needed to evaluate the effect of CBE on fitness in patients with

HF.

All of the participants in the feasibility study were retired, Sutherland et al (2018) found that
retirement was found to significantly limit a patient’s opportunity to improve their walking
ability. Perhaps this could be due to the slowing down or decline in physical activity during
the transition into retirement, although that being said not all people retiring see it as a

slowing down process (Sunderland et al 2018).

The participants on the feasibility study had the support of their significant others to

support them in CR. Molloy, Hamer et al (2008) interestingly found the opposite that being
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married or in a relationship had a significant negative impact on patients walking ability,

could be due to lack of motivation if one partner is resistant to lifestyle change.

Clinical guidelines recommended that functional capacity (fitness) should be assessed prior
to starting cardiac rehabilitation and a follow up tests should be carried out after
rehabilitation (BACPR 2017). National audit data shows that fitness tests are not always
undertaken in participants with low capacity possibly due to a lack of resources (e.g. 10
metre walkways in an area where audio can be heard) or concerns by health professionals
about putting patients with HF, many of whom become breathless with mild exertion, under
physical stress through an exercise test. Sutherland et al (2018) encourages the 6MWT to be
undertaken in routine practice, even in patients with co morbidities and low capacity. The
participants in the feasibility study all undertook the ISWT without any adverse effects with

some participants reporting feeling more confident after completing the ISWT.

Patient observations around the exercise classes

At the start of the first session all the participants were choosing three on the Borg scale,
three on the Borg scale denotes that the exercise effort is comfortable. In the first session
the patients were asked to vocalise the effort rating they felt they were using. All of the
group said that they felt the exercise was easy. After the session the nurses and fitness
instructor spoke together and it was decided that the scores would be better written down
not said out loud in case the patients felt they were in competition with each other and
perhaps felt a little intimidated. When the scores were written down the group numbers

started to vary in following sessions.

The chairs used in the study were commandeered from the department boardroom as the
exercise venue had no chairs with arm rests. Although the chairs were all uniform, but the
size and shape of the participants varied considerable in terms of girth and leg length which
made it difficult to carry out some of the exercises to the quality seen on the DVD. We did
manage to source another chair for the participant with very long legs. This does however

show that acquiring the right chairs requires planning and extra resources.
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As the sessions progressed over the eight weeks the abilities between the participants
started to vary at different rates in respect of moving onto the next level of the DVD which
did not present a problem in the small groups but may be an issue with larger groups. One
option that we tried was for all the participants to move through the levels of exercise at the
same time which worked to an extent. A potential problem started to emerge as the
sessions progressed it was difficult to separate the differing abilities as not all the group
could advance to the next level at the same time. Some participants in a group thought it
would have been a step back in their recovery if they could not keep up with the rest of the
group, perhaps losing interest in the exercise. Overall the two groups in the feasibility study
managed to progress at the same levels which may not be the case with other larger cohorts

where the range of fitness is wider.

At the end of every other CBE session discussions took place around their own rationale and
attitudes to exercise. Most expressed feelings such as being frightened to undertake
exercise in case it brought back or made worse their symptoms of HF. Albert, Forney et al
(2015) found after completing their study that patients fear the physical activity related
symptoms which to them are reminiscent of decompensated HF, such as dyspnoea,
tachycardia as well as a potential negative effect on the physical activity on the heart.
Zores, Lliou et al (2019) add that clinicians’ removing psychological blocks and false beliefs,
encouraging patients to make exercise a part of their daily routine, just like eating a meal or

taking a shower can have a massive impact on the patients’ behaviour.

Groups

Interestingly when the group first formed the participants were anxious and uncertain about
their role in the study group and nervous as to what was expected of them. One member of
the group had a strong personality and appeared to take the lead in the group. Sweet, and
Michaelson (2007) add this is usual in group formation, as the group matures other group
members may seek to define individual roles more clearly it is at this stage conflict may

ensue within the group. There was no conflict in the group in fact there was evidence of
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supporting each other in sessions and from this a camaraderie became evident (Pereles,

Lockyer et al 2002).

Working in a group setting rather than individually appeared to lift morale, mood and
demeanour of the group members which visibly improved in the group after two sessions.
They reported carrying out jobs around the house and activities they had not done for a
long time. Instead of sitting on the sofa they began re engaging in social activities and

building up activities, going for regular walks.

There was also playful competition in the group amongst certain members. Although some
participants less confident compared themselves to others when their self-regard was
already low. The effectiveness of a group depends on the size, a group can be as small as
two people to 400 (Schreurs, Van Emmerik et al 2014). Group dynamics involves the

influence of personality, power and behaviour (Pereles, Lockyer et al 2002).

In the first instance if participants were unable to keep pace with the rate and quality of the
exercises on the DVD the instructor would address the whole group so as not to target an
individual. If the issues continued the instructor made subtle gestures in sight of the
individual to emphasise the correct movement patterns. There was a sense from the group
and staff that coordination visibly improved in all participants throughout the exercise
programme. This possibly relates to the quality of the DVD as it incrementally adds higher

level coordination tasks with each level.

Some partners and significant others tended to join in, whilst sat down, with a lesser version
of the exercise from the side lines. They were made aware that this was at their own risk
and if they should have an injury whilst exercising they would not be covered on the
hospitals insurance policy. When the study had finished most of the participants and their

significant others moved onto exercise at the local council run exercise venue.

The participants felt that the deep breathing (aka belly buster) exercise on the DVD, was
very helpful to use in daily life, as it taught them how to breathe more easily especially
during bouts of breathlessness that occur during their daily lives. The CBE was designed to
avoid breathlessness by only using the primary muscles whilst the remainder of the muscles

are at relative rest. In the study breathlessness was not a major feature as participants
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gained experience of belly breathing early on as it was introduced at the end of each

exercise training session. Participants reported it helped in their daily lives.

All participants were allocated 16 sessions to run twice weekly over an eight week period.
Patients with Heart failure tend to have other co morbidities and they can be unstable as
the trajectory for heart failure shows (NICOR 2019). They may not be well enough to attend
two sessions each week. Cardiac rehabilitation patients tend to generally improve their
fitness levels and progress whereas heart failure patient’s condition tends to deteriorate
over time as they are multifaceted patients with complex needs. They acknowledge that

they become more efficient able to carry everyday activities (REACH-HF 2018).

Before the start of the first session of the feasibility study the DVD was played to the
participants, and a demonstration given by the nurses and the fitness instructor, so that

they knew what to expect at their first session.

The DVD was not given at the end of the sessions as initially planned, due to the fact that
the study was testing feasibility of the group based exercise which may highlight any
adverse events. Even though the participants had become skilled in using the DVD through
the twice weekly sessions and taught to self-pace and self-regulate it was not felt
appropriate by the team to give out the DVD. The participants would have to move

appropriately between the higher levels of the DVD as they progressed.

Guidelines in the A.C.P.I.C.R (2015) state ratio of patients per staff member in an exercise
session with cardiac patients should be 5-1 this guidance is built on expert opinion. The
ratio in the study was higher than this as 2 nurses and 1 Fl was at every session. Initially it
was considered if under taking the feasibility study using the HF team would be safe, as the
hospital CR staff were not involved in the study. This was deliberated and it was concluded
that it would be safe to deliver the study within the heart failure team as both nurses had

previously worked in the CR service so had experience in CR.

Interestingly studies undertaken on centenarians and other long lived individuals found that
four common themes emerged for their longevity exercising regularly, maintaining a social
network, keeping a positive mental attitude and a healthy lifestyle (Seeman, Berkman et al

1995, and Spirduso, Francis et al 2005). There is growing evidence that regular exercise
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reduces the risk of developing many chronic conditions diseases such as cardiovascular,
stroke, hypertension, type 2 diabetes, colon cancer, breast cancer the list goes on (Fletcher,
Balady et al 2001, Pollock, Franklin et al 2000, Thompson, and Crouse et al 2001). Exercise is
also invaluable in treating other conditions including those mentioned plus many others
such as anxiety, depression, Osteoarthritis, COPD, Dementia and of course HF (Wojtek,

Chodzko et al 2009).

CBE is widely used throughout a multitude of settings, to help engage the less mobile of the
population into exercise, perhaps those who are unable to stand, or with mobility problems.
However, it is difficult to find a robust evidence base of literature in this area for clinical
practice. Interestingly Robinson, Masud et al (2016) under took a piece of work using
surveys looking at the use of CBE from the instructors’ perspective. The study offers some
important insights into how CBE is being utilised (Robinson, Leighton et al 2014). Surveys
such as that conducted by Robinson, Masud et al (2016) have shown that CBE should not be
a default exercise for all elderly adults and should be targeted at the less mobile population
allowing for progression within the group. The findings from the study was based on

gualitative exploratory research so cannot objectively determine the health benefits of CBE.

Shoemaker, Oberholtzer et al (2017) highlighted an interesting finding in their study that
most research prior and since their work places little focus on participants being ready for
behavioural change before they partake in studies. When participants were enrolled into
the CBE none of them were asked if they felt ready to commit to behavioural change. It was
presumed that as they wished to partake in the study they must have considered the
commitment to exercise and lifestyle change. Shoemaker, Oberholtzer et al (2017) also
found that the season had an impact in HF patients’ ability to exercise. This is definitely true
in the HF population in practice as patients’ symptoms vary depending on the time of year

they tend to be more symptomatic in peak summer and winter months.
Incremental shuttle walk test (ISWT)
The ISWT is used in clinical practice as field test that correlates reasonably well with peak

oxygen consumption (fitness), is reliable, are easy to perform (Rostagno, Gensini 2008).

Prognosis in HF is strictly related to the severity of impairment of the functional capacity of
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the HF patient (Rostagno, Gensini 2008). According to earlier work by Rostagno, Olivio et al
(2003) the distance covered during the ISWT is an independent indicator of survival in
patients with mild to moderate HF. HF patients that cover less than 300 metres during the
walk test have a significantly higher mortality than those that are able to walk further
(Rostagno, Olivio et al 2003). Despite the known benefits from assessing fitness in terms of
HF prognosis and the prescription of a tailored exercise intervention this is a poorly assessed
aspect of pre and post conventional cardiac rehab services (NACR 2018) and even more so
in heart failure services where their priority is on optimising medication and trying to reduce
symptoms burden. Clinical guidelines recommend assessment yet only a small proportion of
eligible heart failure patients are seen for CR and even fewer have a fitness test prior to

starting CR (BACPR 2017, Dalal Doherty, Taylor 2015).

The DVD consists of seven levels of exercise, which gradually increase in difficulty, the
participant pace themselves throughout. Initially they may not be able to keep up with the
DVD, this should improve over time. The first 3 levels all contains seated exercise, Level 1
lasts for approximately 15 minutes and involves warming up and cooling down, using the
arm rests for support for some participants this may be all they can achieve. Level 2 lasts for
20mins using alternate arms. Level 3 resting arms on thighs or chair arms lasts for
approximately 20minites. Level 4 progresses to a sitting forward position in the chair leading
onto a standing near the chair and carryout exercises uses the chair for stability. Lasting for
approximately 25 minutes. Level 5 introduces sit to stand exercises moving onto standing
exercise lasting 28 minutes. Level 6 included more repetitions and lasted approximately 30
minutes. The final level 7 involved combinations of sitting, sit to stand, and finally standing
exercise lasting 38 minutes. From Level 5-7 the arms were gradually held higher to increase

the difficulty of the exercises.

Self-Assessment tools

The subjective self-assessment tool chosen for analysing activity and physical fitness was the
Dartmouth COOP questionnaires measuring patients Qol, emotional status, level of pain,
social support and overall health status (Jenkinson, Mayou et al (2002), (Van Weel, Konig-

Zahn et al (2012). The Dartmouth COOP tool has been used routinely in clinical practice so



69

and is the main QoL measure used by the national audit team (NACR 2018). This measure
was completed by half the participants showing a slight improvement in QoL but was not

tested for statistical significance due to the very small sample size (N=5).

The study also included Hospital Anxiety and Depression Score (HADS) which is important to
measure as it is sensitive to change based on CR interventions and is seen as an associated
mechanism to help explain changes in QoL (Rees, Bennett et al 2004, French, and Lewin et al
2005). The HADS scores are based on only 6 patients returning pre and post CBE
guestionnaires showed average lower scores for both anxiety and depression following the
CBE intervention. These findings should be treated with caution and seen as non-

generalisable as there was insufficient data to test statistical significance.

Brennan, Warrell-Davies (2010) have suggested a weakness of the HADs Scale in that it does
not include any physical symptoms so the ability to detect depression is decreased, although
they add that HADs is a good tool to measure distress in non-psychiatric patients. Cosco,
Doyle et al (2012) recommend using HADS for measuring emotional distress rather than just
anxiety. Supported by Hunt-Shanks, Blanchard et al (2010) they feel that they HAD scale
gives a clear brief structure to users and is widely used in the general medical population
particularly in cardiovascular patients. Coyne, Van Sonderson (2012). It has been confirmed
in the literature that the HADs score is a powerful predictor of one year mortality and
morbidity in the evaluation of cardiovascular patients, better than any other scale in use
(Doyle, Mc Gee et al 2006, Hunt-Shanks, Blanchard et al 2010). Coyne, Van Sonderson
(2012) agree adding this cannot be disputed at this time, it is the tool of choice for the NACR

database.

Limitations:

The first limitation was the small sample size, which is too small to be an accurate
representative of all eligible HF patients. That, being said the study was testing feasibility of
running a group based exercise using a DVD hence it could be argued not compromised by
the number of participants enrolled. However, the study intended to recruit 24 participants
but due to staffing issues we only managed to recruit 10 participants. Unfortunately, the
target number of participants was not achieved as the Fl was taken ill and the feasibility

study was stopped prematurely. Whilst this highlighted the fact that there was no scope in
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the study to cover sickness, the study itself was not looking at numbers enrolled it was
focused on the feasibility of undertaking CBE exercise in a group setting using a DVD which

was still achieved with low numbers.

It is difficult to say what level of fitness the participants enrolling on a study would be, we
found that all but one of the participants were in the low group of exercise. Perhaps with
hind sight the cut off point for the low level exercise group should have been lower, to

enable two exercise groups to run.

The Borg rating of perceived exertion (RPE), which is recommended as part of clinical
guidance (BACPR 2017), was used to measure intensity of exercise which proved challenging
for the participants as it was very subjective. Greater emphasis should have been placed on
training staff and participants in then use of RPE. Heart rate could have been incorporated
more but that too created difficulties related to the use of beta-blockade medications and
diuretics which collective alter load on the cardiovascular system through a blunt heart rate
response and excessive fluid volume respectively. In some cases, it was difficult to know
when to move participants between the levels of the DVD but overall most participants did
progress (see table 3). How to progress was discussed with the fitness instructor and nurses
before the sessions began, then as a group to see if they felt ready to move to the next
level. Some participants may have felt pressure to agree to move to the next level as they
would not want to hold their peers back. Time was given at the start of each exercise
session so that Individuals had chance to speak to either the nurses or the fitness instructor

to discuss progress.

There was a problem at one of the sessions as the electrics shorted and the DVD was unable
to be played. Although the electrics were fixed, it highlighted that a hard copy of the

exercises were needed as well as an aide memoir.

Before the start of the feasibility study it was considered to use the exercise approach used
in practice which tends to be as a rolling programme (i.e. new patients join each session as

others leave). Due to participants moving through the CBE programme at a similar pace and
the staffing numbers associate with the feasibility study it was considered better to adopt a

cohort approach (i.e. same patients from start to finish).
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Two participants were unable to complete the 8 week exercise programme, one lady broke
her arm (not at the exercise classes), and the second had a chest infection and needed
hospital admission. Some of the participants experienced minor muscle soreness in the first

couple of sessions, the possibility this had been discussed at the initial consultation.

One limitation that appeared more noticeable was varying abilities became amongst the
participants. It was not considered at the start that they would not all progress equally
through the programme. To combat this, if one of the participants were struggling one of
the nurses would sit with them and reduce the repetitions of the exercise. As long as the
group size is around 6 to 8 this was not considered to be a problem going forward. HF
patients need to be aware when they have reached their maximum exercise tolerance and

accept their limitations.

The time of the exercise sessions may have alienated some of the younger HF patients as
many still have to attend work. All of the participants enrolled in the study were retired and
able to attend two afternoons a week. Perhaps if the cohort had been broader with younger

participants the higher level of exercise may have been reached.

The participants felt that the female on the DVD was very serious and not particularly
motivational. This could have been due to the fact that she had to concentrate on many

techniques and aspects whilst filming the DVD.

The participants in the study brought in a CD as they felt the music encouraged them to
exercise. Johnson, Otto et al (2001) agree that the playing of music especially in older
people exercise sessions encourages the older population to engage in the exercise, they

found that playing music lessened the feelings of monotony, discomfort and difficulty.

The incremental shuttle walk test was used to assess which level of the DVD the participants
would initiate the exercise, in either the low or high group. The participants commented
they felt the ISWT was intimidating and felt pressurised and uncomfortable, as though they
were competing against the buzzer rather than performing the walk test to the best of their
ability. A similar finding was highlighted in the REACH-HF study as participants felt the walk

test was an “unpleasant experience” (Lang, C et al 2018).



72

Adsett, Mullins et al (2011) acknowledge the debate continues in the literature as to the
role of the 6MSWT in comparison to measure VO2peak, but due to low cost and ease of use

it is the first choice in the clinical setting.

The ISWT entails participants walking along a 10 metre corridor from end to end at
participants own pace, aiming to cover as much ground as possible in six minutes.
Participants are able to slow down or stop but they must be certain that they could not have
walked any further in that 6 minutes when the test ends (Morales, Martinez et al 1998).
Carrying out the test twice is recommended to account for any learning which may take
place. Some studies have done this within the same week, others within 30 minutes (Alison,
Kenny et al 2012). The American Thoracic Society recommend that baseline functional
capacity tests be repeated within the space of a week and if carried out on the same day
one hour apart. Alison, Kenny et al (2012), It is likely that both the 6MSWT and ISWT when
used in the HF population show no learning as the individuals are physiologically close to
their maximum exercise capacity whilst undertaking the test. This was the findings in the
feasibility study when the ISWT test was completed participants would have been unable to

repeat the test.

The appropriate exercise intensity for patients with HF, was achieved by participants
undertaking the ISWT, and using the CBE METS table (See Appendix 8). This ensured

participants exercised at a therapeutic intensity of 65 to 70% of their maximum capacity.

Data from NACR (2019) showed that around 25% of patients do not complete the full number
of sessions in CR programmes, all participants involved in the feasibility study completed all
sessions and undertook a post ISWT. Anecdotally patients reported the exercise programme
appeared to enhance their efficacy, as they expressed feeling they had control over their HF
condition rather than HF controlling them. By attending the exercise programme, they felt
more confident to carry out their daily activities. These outcomes were similar to the findings
in the REACH-HF (2018), although on a much smaller scale which found some participants’
fitness declined, others improved, while the average number of participants stayed the same
and showed no improvement in their fitness levels, but efficiency improved. Sabbag, Mazin
et al (2018) state the majority of HF patients have more than one comorbidity, and are

unlikely to get fitter they tend to become more efficient in everyday life.
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Overall, we need to manage our expectations in people with HF, the study has highlighted
that the documented NYHA of participants was not necessarily compatible with their exercise
ability neither was their age. Although the numbers in the study were small it showed that
age and fitness appeared to have no correlation. The participants all managed to complete
the 16 sessions over an 8 week period. There were no adverse events recorded during or after

the 8 week exercise programme, or hospital admissions.

The participants in the feasibility study undertook therapeutic exercise in a group setting, at
the appropriate level to maintain their fitness. The study has shown that older participants
enjoy exercising in a group as they gain friendship, camaraderie and overall become more
efficient in everyday tasks. Different menus of approaches of exercise are being offered to
patients as the NHS long term plan (2019) states. The mode of delivery at present of CR
continues to be dominated (80%) by group based exercise with home based CR being taken

up by around 10% of patients (NACR 2018).

The methodology was useful in highlighting that the split in two groups should be made at a
lower level, as HF patients have lower levels of exercise capacity. The ISWT showed all
participants levels of fitness were lower than 5 METS. The study highlighted very early on that
a high and low fitness group would not be feasible for use within the HF population. As all the
participants except one could not reach the high level, and would be perhaps more suitable
in a healthy cohort without any co morbidities. The DVD used was devised by Prof Doherty
and has already been through stringent tests, it was also used on the REACH-HF study and

was formulated specifically for HF patients (Taylor et al 2018).

The literature search highlighted that older participants enjoy exercising in groups, it also
improves quality and quantity of life (Long, Mordi et al 2019). Although different menus of

exercise are needed as one type of exercise does not fit all cohorts.

What does it mean for clinical practice?

Overall the feasibility study has shown that group based CBE exercise using a DVD is feasible

for NHS CR services, in a group based exercise. Cardiac Rehabilitation can safely be offered
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to HF patients in a hospital setting, offering exercise at 65-75% of their maximum without

any adverse events, using the CBE programme.

Feasibility studies have an important role to play in the development of clinical practice, as
they can highlight early on if there is a need to complete a larger study, or if the results are

unfavourable a main study may not be viable (Arain, Campbell et al 2010).

With an ever increasing number of patients living longer and suffering HF symptoms, it has
never been more important to access CR (Taylor, Walker 2019). As stated earlier in the
study, CR for HF patients is widely recommended by guidelines, NICE CG108 (2010), DOH
(2013) more recently superseded by NICE NG106 (2018). Taylor, Walker et al (2019) add it
clearly states in the long term plan the greater need for a greater variation in CR
programmes. The gap is still evident in the literature for group based exercise. The study
could be used for the basis of a service improvement delivery, offering patients CBE in a
group setting for HF patients. Going forward it would be interesting to see if a larger study is

undertaken into CBE in a group setting

Conrad et al (2017) state there has been a decline HF incidence particularly in patients aged
60-79 years which suggests HF prevention has improved, perhaps due to environmental,
public health measures and improvements in clinical care. The work has shown that the
profile of patients with HF is complex and forever changing with a tendency towards older
age and multiple co-morbidities demonstrating that both prevention and management are
becoming more complex. Increasing patients’ ability to complete daily tasks cannot be
underestimated, a slight increase in exercise tolerance can have the greatest impact on a
patient’s life living with HF. Perhaps the onus does not need to be on trying to increase fitness
levels, instead and especially for those with more severe heart failure (e.g. NYHA Class Il &
IV) helping patients to become more efficient and productive with the fitness they possess
nay be a more appropriate target. Participant feedback during the exercise sessions, as part
of this feasibility study, continued to emphasise that the types of exercises on the DVD were
very simple and just like the things they do in normal life. This form of specificity (i.e. exercise
training aligned with the intended to performance) was a key part of the CBE DVD design

which has been shown to yield significant positive changes in QoL (Dalal et al 2020).



75

The design, implementation and data collection related to this feasibility study pre-dates the
coronavirus pandemic and Covid-19 which has now led to a significant reduction in the
number of cardiac patients attending hospital following heart attacks or new onset heart
failure. The response to Covid-19 has also resulted in a move away from group based exercise
which could impact on the extent to which the NHS will engage with hospital group based

rehabilitation.

Conclusion

The main aim of this research was to design a study to “evaluate the feasibility of delivering
a group based CBE intervention using NHS CR services at the appropriate intensity for

patients with heart failure?”

e The study was designed by the student and approved as an acceptable intervention
by an NHS ethics committee

e An NHS heart failure service was able to incorporate the study and recruit patients

e Patients were able to carry out the CBE intervention safely without suffering any
harm or adverse events

e Baseline and post intervention tests of physical fitness where conducted safely
producing data that was able to show a trend towards improvement

e Limitations were recorded so that any future studies or clinical service could benefit

from the lessons learnt as part of this study.

Based on the above | would like to conclude that it is indeed feasible to deliver a CBE in a
group setting for patients with heart failure. Although the response to Covid-19 has, for
now, resulted in a move away from group based exercise, in hospital settings, CBE is a form

of group exercise that can be more easily carried out with adherence to social distancing.
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Appendices

Appendix 1: How the idea was formed

First contact was made with the physiotherapy department in the trust, to gauge if any
physiotherapist had an interest in HF exercise, unfortunately due to management and service
commitments a physiotherapist was not be able to assist. CR teams around the country tend
to either have a physios therapist or a BACPR level 4 qualified instructor working with the

team.

A meeting was arranged with the CRIG committee group to discuss the venue to be used.
Initially the room allocated by the medical business manager at the trust was on a second
floor level, lifts and stairs were available. CRIG highlighted from a patient’s perspective how
unsuitable and difficult it would be to access the second floor room, for the heart failure
cohort as many have restricted mobility and can only walk short distances. CRIG pointed out
that due to lack of exercise tolerance volunteers and wheelchairs would be needed to assist
participants to the exercise room. A visit to the hospital was arranged with CRIG to view the

allocated facilities, which concluded that a different location was needed on a ground floor.

Local community and leisure centres were approached for availability, as appropriate
disabled access was needed on ground level. Popular belief at the outset was that patients
and the leisure centre would benefit from the exercise being held at the local leisure centre.
Patients could move away from the hospital setting for their care, and would hopefully
become service users after the feasibility study was completed. The manager of the leisure
centre agreed, however was not able to waiver the cost of the room so another venue needed

to be sourced.

The committee for the hospital social club was approached and the hall was available to be
booked twice weekly on a Tuesday and Thursday for a 6 month period. The building was on
the hospital grounds and free for staff use, it had appropriate access and was on ground level

with hospital parking or access to the hospital shuttle bus.

CRIG also pointed out that the hospital parking is expensive, and if patients are giving up their

time freely twice weekly could there be some concession on parking. It was acknowledged as
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avalid point, meetings were arranged with the head of research and development in the trust
and it was agreed that they would fund the parking fees for all participants involved in the
feasibility study. R&D wanted to support its nurses to carry out research and the participants

that were giving up their time freely.

CRIG perused all paperwork to be used in the study to gain feedback from both a patient and
service user perspective. Medical jargon was highlighted in the participant questionnaires
that the lay person may not understand. This was rectified and the questionnaires became

more patient and service user friendly.

The switchboard in the trust was visited and resuscitation team notified of the room and days
the exercise sessions were to be undertaken. The local ambulance service station was visited
by the principal investigator to inform them of the sessions, the information was stored on

the computerised system so that no delay would be met if these services were needed.

As well as the support from CRIG, the principle investigator of the study was approached by
the local group of Scunthorpe Lyons society, to see if they could provide any equipment for
the study. A flat screen TV with DVD player was required and two blood pressure machines
and a trolley to carry all the exercise equipment on this was bought by the Lyons. A
presentation was arranged for both CRIG and the Lyons to donate the goods and money to
the HF team. A publicity photograph was taken and was included in the trust’s newsletter and

on the hospital hub.
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Appendix 2: Literature Search

MEDLINE via OVID

Search date = 3rd May 2019

Results = 168 records

Database: Ovid MEDLINE(R) ALL <1946 to May 01, 2019>

Search Strategy:

10

11

12

13

14

15

16

17

18

19

20

(chair$ adj6 exercis$).ti,ab,kw. (135)

chair-assisted exercisS.ti,ab,kw. (1)

chair-based exercisS.ti,ab,kw. (13)

chair-rising exerciS.ti,ab. (2)

chair-sitting exercisS.ti,ab,kw. (1)

chair-stand$ exercisS.ti,ab,kw. (1)

ED-chairS.ti,ab. (6)

resistance chairS$.ti,ab,kw. (3)

rocking-chair exercisS.ti,ab,kw. (1)
((seated or sitting) adj4 exercis$).ti,ab,kw. (616)
seated classes.ti,ab,kw. (2)
(chair adj2 yoga).ti,ab,kw. (16)
(chair adj2 "tai chi").ti,ab,kw. (0)
((seated or sitting) adj2 yoga).ti,ab,kw. (10)
((seated or sitting) adj2 "tai chi").ti,ab,kw. (11)
chair-yoga.ti,ab,kw. (14)
lor2or3or4or50r60or7or8or9orl10orl1lorl2ori13ori14or15o0r 16 (768)
"Aged, 80 and over"/ or Aged/ (2935537)
Middle Aged/ (4105867)

Frail Elderly/ (10173)
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21 (old adj1 (adultS or people or person$)).ti,ab,kw. (8068)
22 (older adj1 (adultS or people or person$)).ti,ab,kw. (98302)
23 (elderly adj1 (adult$ or people or person$)).ti,ab,kw. (29392)
24  (elderly or elder or elders or senior or seniors or veteran or veterans).ti,ab,kw. (305785)
25 (frail adj1 (adult$ or people or person$)).ti,ab,kw. (294)
26 18 or19 or200r21or22or 23 or24or 25 (4895950)
27 17 and 26 (335)
28 limit 27 to (english language and yr="2009 -Current") (168)
EMBASE via OVID
Search date = 3rd March 2019

Result s= 200

Database: Embase <1996 to 2019 Week 17>

Search Strategy:

1 (chair$ adj6 exercis$).ti,ab,kw. (191)

2 chair-assisted exercisS.ti,ab,kw. (1)

3 chair-based exercisS.ti,ab,kw. (18)

4 chair-rising exerciS.ti,ab. (2)

5 chair-sitting exercisS.ti,ab,kw. (3)

6 chair-stand$S exercisS.ti,ab,kw. (2)

7 ED-chairS.ti,ab. (11)

8 resistance chairS.ti,ab,kw. (2)

9 rocking-chair exercisS.ti,ab,kw. (1)

10 ((seated or sitting) adj4 exercis$).ti,ab,kw. (546)

11 seated classes.ti,ab,kw. (2)
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12 (chair adj2 yoga).ti,ab,kw. (31)
13 (chair adj2 "tai chi").ti,ab,kw. (1)
14 ((seated or sitting) adj2 yoga).ti,ab,kw. (11)
15 ((seated or sitting) adj2 "tai chi").ti,ab,kw. (15)
16 chair-yoga.ti,ab,kw. (26)
17 1lor2or3or4or5or6or7or8or9orl0orl1lorl12or13ori14ori5ori16(769)
18 "Aged, 80 and over"/ or exp Aged/ (2259577)
19 Middle Aged/ (1018123)
20 Frail Elderly/ (8878)
21 (old adj1 (adultS or people or person$)).ti,ab,kw. (7655)
22 (older adj1 (adult$ or people or personS)).ti,ab,kw. (118513)
23 (elderly adj1 (adult$ or people or person$)).ti,ab,kw. (31306)
24 (elderly or elder or elders or senior or seniors or veteran or veterans).ti,ab,kw. (356747)
25 (frail adj1 (adult$ or people or person$)).ti,ab,kw. (424)
26 18o0r19or200r21or22or23or24or25(2996124)
27 17 and 26 (266)

28 limit 27 to (english language and yr="2009 -Current") (200)

CINAHL via EBSCO
Search date = 3rd May 2019
Results = 136 records

S1 Tl (chair* N6 exercis*) OR Tl "chair-assisted exercis*" OR Tl "chair-based exercis*" OR Tl

"chair-rising exerci*" OR Tl "chair-sitting exercis*" OR Tl "chair-stand* exercis*" (42)

S2 AB (chair* N6 exercis*) OR AB "chair-assisted exercis*" OR AB "chair-based exercis*" OR AB
"chair-rising exerci*" OR AB "chair-sitting exercis*" OR AB "chair-stand* exercis*" (108)

S3 Tl ED-chair* OR Tl " resistance chair*" OR Tl " rocking-chair exercis*" OR Tl ( ((seated or
sitting) N4 exercis*) ) OR Tl " seated classes*" OR Tl (chair N2 yoga) OR Tl (chair N2 "tai chi") OR Tl (
((seated or sitting) N2 yoga) ) OR Tl ( ((seated or sitting) N2 "tai chi") ) OR Tl chair-yoga* (92)
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S4 AB ED-chair* OR AB " resistance chair*" OR AB " rocking-chair exercis*" OR AB ( ((seated or
sitting) N4 exercis*) ) OR AB " seated classes*" OR AB (chair N2 yoga) OR AB (chair N2 "tai chi") OR
AB ( ((seated or sitting) N2 yoga) ) OR AB ( ((seated or sitting) N2 "tai chi") ) OR AB chair-yoga*
(301)

S5 S10ORS20RS30RS4 (452)

S6 (2G "aged, 80 & over") or (ZG "aged: 65+ years") or (ZG "middle aged: 45-64 years") (9)
S7 (2U "aged") or (ZU "aged, 80 and over") (417)

S8 (MH "Aged+") OR (MH "Aged, 80 and Over+")  (433)

S9 Tl ( old N1 (adult* or people or person*) ) OR Tl ( older N1 (adult* or people or person*) ) OR
Tl ( elderly N1 (adult* or people or person*) ) OR Tl ( elderly or elder or elders or senior or seniors or
veteran or veterans ) OR Tl ( frail N1 (adult* or people or person*) ) (107,393)

S10 AB ( old N1 (adult* or people or person*) ) OR AB ( older N1 (adult* or people or person*) )
OR AB ( elderly N1 (adult* or people or person*) ) OR AB ( elderly or elder or elders or senior or
seniors or veteran or veterans ) OR AB ( frail N1 (adult* or people or person*)) (131,014)

S11 S6 ORS70ORS80ORSY9 (1,122,628)
S12 S5AND S11 (203)

S13 S5AND S11 Limiters - Published Date: 20090101-20191231 (136)
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Appendix 3: Patients Participation

Northern Lincolnshire and Goole m

NHS Foundation Trust

Participant Information Sheet

1. Feasibility study of a group chair based exercise using a DVD
in patients with left ventricular systolic dysfunction.

2. You are invited to take part in a research study. Before you decide, it is
important for you to understand why the research is being carried out and
what it will involve. Please take time to read the following information
carefully and discuss it with others if you wish. Please ask us if there is
anything that is not clear or if you would like more information. Take time
to decide whether or not you wish to take part.

What is the purpose of the study?
To see if completing a twice weekly exercise programme will improve fitness levels in
patients with left ventricular systolic dysfunction over an eight week period.

Depending on the outcome it is hoped that exercise in the heart failure population will
become part of routine care given at Scunthorpe General Hospital

Where is the research being conducted?
The research is being conducted at Scunthorpe General Hospital.

Why have | been chosen?
We are asking any patient who has left ventricular systolic dysfunction (Heart failure).
Only patients with left sided heart failure will be asked to participate in this study.

What will I be asked to do?

You will be asked to attend a Pre assessment appointment where your blood pressure
and pulse will be checked, and an incremental walk test will be undertaken to gauge
your fitness level. An incremental walk test is carried out by walking in between two
cones which are positioned 10 meters apart. Whilst you are walking a CD will be
playing, you will know when to begin because the CD will play a triple bleep then you
will start walking. As the test progresses the time you have to reach the next cone is
shortened by the bleeps becoming quicker and you will have to reach the cone before
the CD makes a bleeping sound. The test ends when you are unable to reach the cone
before the bleep sounds. This will be explained in greater detail at the pre-assessment.
Your fitness level will decide whether you will be allocated into group one or group two
for the seated exercise programme. The exercise will be delivered using a DVD, a
gualified fitness instructor and two nurses will also be present throughout the exercise
session. You will need to attend twice a week for eight weeks. Each time you arrive
for your session, your blood pressure and pulse will be taken to ensure it is safe for
you to carry out the exercise. Comfortable clothing should be worn.
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After the twice weekly sessions end you will be asked to repeat the incremental walk
test to reassess your fithess levels. You will also be asked to fill out several
guestionnaires regarding your psychological and emotional state which should take
less than five minutes. These are the only additional tasks that are required when you
participate.

Do | have to take part?

It is up to you to decide whether to take part or not. If you do decide to take part, you
will be asked to sign a consent form. This does not mean that you have to continue to
take part in the study and you are free to leave at any time without giving a reason.

If you decide not to participate in the study your routine care will not be affected in any
way. If you leave the study at any time, your after-care will remain the same and you
will still be seen in the outpatient clinic where you will receive usual care.

Is there any possible benefit to me if | take part?

If you complete the 8 week exercise programme we would anticipate that you would
experience a slight increase in your exercise tolerance which may result in an
improvement in your breathlessness and fatigue. This in turn may result in a slight
improvement in your daily activities.

Are there any risks, disadvantages or costs in taking part?

Not that we can for see as you will be working at 70% of your maximum exercise
tolerance. The costs of parking will be funded by the trust.

Will the information about me be kept confidential?

Yes. Any information about you will be stored electronically and entries will be coded
so that they do not refer to you directly. It is part of our job to make sure that all the
information is safe and will only be seen by the doctors and nurses looking after you.
We will ask for your permission to let your GP (family doctor) know that you are
participating in this study, but he or she will not have access to the information from
your questionnaires without your agreement.

What will happen to the information about me after the study?

Once the study is completed, the results are likely to be published in a medical journal.
However, you will not be identifiable as an individual in any of these publications. It is
possible to be provided with a copy of the results of this study upon completion if you
wish.

You can see the information that we have about you at any time by contacting me at
the address below.

Thank you for taking the time to read this information sheet.
If you would like to know any more please contact

Named nurse lead
Scunthorpe General Hospital
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Appendix 4: Consent Form

Northern Lincolnshire and Goole m

NHS Foundation Trust
CONSENT FORM

Participant Identification Number for this trial:

Feasibility study of chair based exercise using a DVD in patients
with left ventricular systolic dysfunction.

Name of Researcher: GB
Please
initial
box

1. | confirm that | have read and understand the information sheet dated ..................

(versionl) for the above study. | have had the opportunity to consider the information,
ask guestions and have had these answered to my satisfaction.

2. | understand that my participation is voluntary and that | am free to withdraw at any time
without giving any reason and without my medical care or legal rights being affected.

3. I understand that relevant sections of my medical notes and data collected during the

study, may be looked at by individuals from the research and statistician from regulatory

Authorities or from the NHS Trust, where it is relevant to my taking part in this research. |
give permission for these individuals to have access to my records.

4. | agree to my GP being informed of my participation in the study.

5. | agree to take part in the above study.

Name of Patient Date Signature

Name of Person Date Signature
taking consent

When completed: 1 for participant; 1 for researcher site file; 1 (original) to be kept in medical
notes.

Version one

L L
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Appendix 5: Hospital and Anxiety Depression Scale

Hospital Anxiety and

Depression Scale (HADS)

Name:

the measure of potential

Date:

Clinicians are aware that emotions play an important part in most illnesses. If your clinician knows about

these feelings he or she will be able to help you more.

This questionnaire 1s designed to help your clinician to know how you feel. Read each item below and
underline the reply which comes closest to how you have been feeling in the past week. Don’t take too
long over your replies, your immediate reaction to each item will probably be more accurate than a long.

thought-out response.

I feel tense or *wound up”’
Most of the time
A lot of the time
From time to time, occasionally
Not at all

I still enjoy the things I used to enjoy
Definitely as much
Not quite so much
Only a little
Hardly at all

I get a sort of frightened feeling as if
something awful is about to happen
Very definitely and quite badly
Yes, but not too badly
A little. but it doesn’t worry me
Not at all

I can laugh and see the funny side of things
As much as I always could
Not quite so much now
Definitely not so much now
Not at all

Worrying thoughts go through my mind
A great deal of the tune
A lot of the time
Not too often
Very little
I feel cheerful
Never
Not often
Sometimes
Most of the time

I can sit at ease and feel relaxed

I feel as if I am slowed down
Nearly all the time
Very often
Sometimes
Not at all

I get a sort of frightened feeling like
‘butterflies’ in the stomach
Not at all
Occasionally
Quite often
Very often
I have lost interest in my appearance
Definitely
I don’t take as much care as I should
I may not take quite as much care
I take just as much care as ever

I feel restless as if I have to be on the move
Very much indeed
Quite a lot
Not very much
Not at all

I look forward with enjovment to things
As much as I ever did
Rather less than T used to
Definitely less than I used to
Hardly at all

I get sudden feelings of panic
Very often indeed
Quite often
Not very often
Not at all

I can enjoy a good book or radio or
television programme

Definitely
A Often
Usually . \
- Sometimes
Not often .
- Not often
Not at all .
Very seldom
Now check that you have answered all the questions
A D
toar [

HADS copyright @ R.P. Snaith and A S. Zigmond, 1083, 1092, 1004,
Record form items originally published in Acra Psychiatrica Scandinavica, 67, 361-70,
copyright © Munksgaard International Publishers Ltd, Copenhagen. 1983,
This edition first published in 1994 by nferNelson Publishing Company Ltd.
9% Floor, 380 Chiswick High Road, London W4 4AL
GL Assessment is part of the GL Education Group
This form may not be reproduced by any means without first obtaining permission from the publisher
Email: permissions@gl-assessment.co.uk
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Appendix 6: Dartmouth Quality of life

Quality of Life (Dartmouth Co-op)

PHYSICAL FITNESS. During the past week what was the hardest physical activity
you could do for at least 2 minutes? (Place a tick in the box next to the one you feel

best describes your fithess)

Very heavy, for example: run at a fast pace or carry a heavy
load upstairs or uphill (25 Ibs / 10 kgs)

Heavy: for example: jog, slow pace or climb stairs or a hill at
moderate pace

Moderate: for example: walk at medium pace or carry a heavy
load on level ground (25 Ibs / 10 kgs)

Light: for example: walk, medium pace or carry a light load on
level ground (10 Ibs / 5 kgs)

Very light: for example: walk at a slow pace, wash dishes

FEELINGS. During the past week how much have you been bothered by emotional
problems such as feeling anxious, depressed, irritable or downhearted and blue?
(Place a tick in the box next to the one you feel best describes your feelings)

Not at all

Slightly

Moderately

Quite a bit

Extremely

1

2

3

4

5

DAILY ACTIVITIES. During the past week how much difficulty have you had doing
your usual activities or task, both inside and outside the house because of your

physical and emotional health?

No difficulty at all

A little bit of difficulty

Some difficulty

Much difficulty

Could not do
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SOCIAL ACTIVITIES. During the past week has your physical and emotional health
limited your social activities with family, friends, neighbours or groups?

Not at all 1
Slightly 2
Moderately 3
Quite a bit 4
Extremely 5

PAIN. During the past week how much bodily pain have you generally had?

No pain 1
Very mild pain 2
Mild pain 3
Moderate pain 4
Severe pain 5

CHANGE IN HEALTH. How would you rate your overall health now compared to a
week ago?

Much better 1
A little better 2
About the same 3
A little worse 4
Much worse 5

OVERALL HEALTH. During the past week how would you rate your health in
general?

Excellent 1
Very good 2
Good 3
Fair 4
Poor >
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SOCIAL SUPPORT. During the past week was someone available to help you if you
needed and wanted help? For example:

= if you felt nervous, lonely, or blue,

= got sick and had to stay in bed,

= needed someone to talk to,

= needed help with daily chores,

= needed help with taking care of yourself

Yes, as much as | wanted 1
Yes, quite a bit 2
Yes, some 3
Yes, a little 4
No, not at all 5

QUALITY OF LIFE. How have things been going for you during the past week?

Very well: could hardly be better 1
Pretty good 2
Good & bad parts about equal 3
Pretty bad 4
Very bad: could hardly be worse 5

Please check that you have ticked or circled one answer for every
question on all 3 pages
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Appendix 7: GP letter

Northern Lincolnshire and Goole m

NHS Foundation Trust

Dear Dr .

Yourpatient ... DOB...... [oeeein... [eviiiinn.

As you are aware your patient has left ventricular systolic dysfunction (LVSD). Nice
(2010) state that we should be offering this patient group, exercise. The heart failure
team at SGH are conducting a feasibility study whereby patients are offered exercise
in a group based setting watching a DVD (the DVD has 7 levels and participants will
have a pre assessment including an incremental walk test to highlight their level of
fitness before commencing the exercise). Exercise will be prescribed on an individual
basis, working patients at 70% of their maximum. There will be two groups, group one
participants with a METS of less than 5, above 5SMETS will be group two. The sessions

will run for 8 weeks on a twice weekly basis.

The patient above has been invited to join the study and he / she has consented to
take part in the above study.
| enclose a copy of the Patient Information Sheet that was given to your patient prior

to consenting to take part in this study.

If you have any specific questions relating to this study please do not hesitate to
contact Gill Bromby Heart Failure nurse at Scunthorpe General Hospital. Tel: 01724
290093

Yours sincerely
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Incremental Shuttle Walk Test (ISWT) levels & MET values | Chair based exercise (CBE)
ISWT Metres Shuttles Speed METs Proposed CBE mean
stage walked 1-102 (mph)  (kph) average | CBE level * & (peak)

METS **

1 10-30 3 1.12 1.8 1.75 One (half) 1.3 (1.5)

2 40-70 4 1.50 24 2.15 One (full)
3 80-120 5 1.88 3.0 24 Two 1.6 (1.9)
4 130-180 6 226 3.6 2.75 Two
5 190-250 7 2.64 4.3 3.05 Three 1.8(2.2)
6 260-330 8 3.02 49 3.35 Three
7 340-420 9 3.40 5.5 3.8 Four 2.5(3.0)
8 430-520 10 3.78 6.1 4.1 Four
9 530-630 11 4.16 6.7 4.3 Five 3.2(3.8)

10 640-750 12 4.54 73 4.4 Five
11 760-880 13 4.92 7.9 4.7 Six 3.54.1)
12 890-1020 14 530 8.5 5.0 Six

Seven 39(4.5)

*The proposed CBE level would start patients at around 65 to 70% of their ISWT Metabolic
Equivalents (METs) score which is an expression of physical fitness.

** MET values in this table were derived from direct measurement (Vo2 analysis) of 30
patients with heart failure. MET values in the higher range () were around 10% higher in
fitter participants who were able to carry out the CBE movements with greater intensity.
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Appendix 9: General themes and responses from the R&D lead and research panel.

1. Why had 8 weeks been decided for the length of the study?
This length of time was decided on based on the REACH-HF 2018 protocol.

2. The study protocol initially did not define clearly which cohort of HF patients would
be included in the study either systolic or Diastolic.

The service offered at present in the main investigator work load is patients with left
sided failure HFrEF these will be the participants enrolled into the study.

3. Throughout the research proposal abbreviations were used but no abbreviation page
was included.

An abbreviation page has now been added.

4. It was not clear in this first document who would approach the participants for the
study, so they would not feel compelled to take parti.e. a neutral person should
approach them.

The participants would be approached by the site investigator, to avoid any bias or
cohesion.

5. The researchers’ role is not clear in the recruitment of the participants.

This was addressed the main investigator had no part in the enrolment of the participants
this was solely undertaken by the site investigator.

6. May be helpful to state the participants will not be cold called and that patients
opted in.

The participants were not “cold called” they were approached in the clinic sessions and
made aware of the study, it was their choice to opt in.

7. How long will the recruitment period take?
Recruitment period was 4 months.

8. How will you know if the participants MET capability has changed to move between
groups?

The participants exercise tolerance will hopefully improve during the sessions, depending
on the RPE score and the overall observations a decision will be made to either move or
leave the participants at the level they are on by the Fl and the nurses. Some participants
may be moved to the next level only to find that they need to move back down.
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9. Do participants have to meet all the inclusion criteria?
YES the participants will have to meet the whole inclusion criteria.

10. Would any participants be included with implantable devices should this be in the
exclusion list?

Patients with devices are now encouraged to exercise and would definitely not be
excluded from the study, they would be encouraged. Practice has changed nationally.

11. Will the participants’ information sheet be pre checked by a service user group?

A service user group CRIG was used throughout the study to gain a service users perspective
on all aspects of the study.

12. Will the participants be compensated for time, parking and travel as they are being
asked to attend twice a week for eight weeks plus pre assessments?

Good point, this was also highlighted by CRIG they too felt that patients are giving up their
time and they should be compensated. The R&D department in the trust agreed to fund
the parking fees for the duration of the study. There was also a shuttle but which ran
every 20 minutes which the participants could access as most had blue badges this service
was free.

13. Do participants receive usual care? Will they be denied access to normal cardiac
rehabilitation this is not explained.

In the study area there is no routine CR for HF patients, this is one of the main reasons for
the study to be undertaken. Usual care is access to the HF team.

14. Need to explain that the baseline assessments are standard and part of usual CR
care.

The baseline assessments undertaken are part of usual CR monitoring and cardiac care.

15. Where is the ‘mobility sensitive’ hospital venue? What does mobility sensitive
mean?

Mobility sensitive was used to mean that the area in the hospital would have to take into
account participants with poor mobility it was not a good use of grammar and was
changed.

16. How will the participants’ safety during exercise be monitored.
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Safety was a main issue which was monitored by participants being prescribed exercise at
65-70% of their maximum ability. The exercise was overseen by a Fl and two senior nurses.
Participants were asked throughout the exercise to mark their RPE using a Borg scale, so if
they were struggling this was highlighted early.

17. Is the DVD designed for participants with HF?

The DVD was devised by Patrick Doherty and has been through stringent measures, it has
also been used in the REACH-HF 2017 study. It was devised specifically with HF patents in
mind.

18. Why use a DVD why not a taught chair based exercise group.

The DVD is part of the study which is to see if it is feasible to use the DVD in a group rather
than one to one as the DVD has previously been used. It is hoped in the future a copy of
the DVD will be given for the participants to take home and exercise.

19. Have the cardiac arrest teams been consulted about supporting the research

Yes the cardiac arrest team were aware and on board as was the local ambulance station,
in case of any untoward incidents. The room number and location was logged.

20. Is data stored on encrypted NHS computers, and reported data encrypted.

All data was stored in cryptically on computers and memory stick, only the two nurses had
access to the passcode. All participants’ paper information was kept in a locked cupboard
in a room with a pass code on the door.
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Appendix 10: Letter from University

THE UNIVERSITYW RESEARCH & ENTERPRISE

DIRECTORATE
Innovation Centre
York Science Park
Heslington

York, YO10 5DG

Contracts and Sponsorship Manager:
Dr Michael Barber
Telephone +44 1(0)1904 435154

14 October 2016 i I

To whom it may concern,

Project title: Feasibility of a Chair Based Exercise Approach in Patients
with Systolic Heart Failure

Chief Investigator Professor Patrick Doherty

The University of York confirms that it is the Sponsor of this Project within the meaning of
the Research Governance Framework for Health and Social Care (Second edition, April 2005)
and that it has fulfilled or will fulfil the following responsibilities:

e Putting and keeping in place arrangements for initiation and management and
funding of the Project;

e Satisfying itself that the research protocol respects the dignity, rights, safety and
well-being of participants and the relationship with care professionals;

e Satisfying itself that the research protocol has been appropriately peer reviewed and
is of satisfactory scientific quality;

e Satisfying itself that the Chief Investigator has the knowledge and experience to lead
the research team, and that he/she understands and is able to discharge his/her
responsibilities under the Research Governance Framework for Health and Social
Care.

e Satisfying itself that the Project will be conducted in an environment with the
organisational support required to promote quality research, including data
protection arrangements and access to data analysis facilities;

Satisfying itself that the Project has ethical approval before it begins;

Satisfying itself that arrangements will be kept in place for monitoring and reporting
on the research, including prompt reporting of suspected serious adverse incidents;
Ensuring the research complies with the law;

Ensuring that there are in place insurance arrangements that cover negligent harm
as appropriate for the Project.

Yours sincerely,

Signed: Dr Michael Barber
Sponsor’s Representative
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Appendix 11: University letter of insurance

| I Henderson Insurance Brokers Limited
E N D E RSO N Trueman House

INSURANCE BROKERS Capitol Park
Leeds
LS27 0TS
18 July 2016
Tel 0113 393 6300
Fax 0113 393 6363
To Whom it May Concern www.hibl.co.uk
Dear Sirs,

EVIDENCE OF INSURANCE - The University of York &/or Subsidiary Companies

We are writing to confirm that we act as Insurance Brokers to the above client and that we have arranged
liability insurance on their behalf as detailed below:

EMPLOYERS LIABILITY

Cover in respect of indemnity for claims made for death, injury or disease to any person arising out of and in
the course of their employment.

INSURER : Allianz Insurance plc

POLICY NUMBER : S$Z/24961353

PERIOD OF INSURANCE : 1% August 2016 — 31% July 2017

LIMIT OF INDEMNITY : £25,000,000 each occurrence including costs and expenses

PUBLIC/PRODUCTS LIABILITY

Indemnity in respect of claims made for death, injury or disease to persons (other than employees) or loss or
damage to third party property arising out of and in the course of the business.

PRIMARY INSURER : Allianz Insurance plc

POLICY NUMBER 5 S7/24961353

PERIOD OF INSURANCE s 1% August 2016 — 31% July 2017

LIMIT OF INDEMNITY - £25,000,000 each occurrence (and in the aggregate in

respect of Products Liability) — provided by Primary Policy
and Excess Layer cover

PROFESSIONAL INDEMNITY

Indemnity in respect of the Legal Liability to Third Parties for breach of professional duty due to negligent act,
error or omission in connection with your business.

INSURER 2 Royal & Sun Alliance

POLICY NUMBER L RTT271525

PERIOD OF INSURANCE : 1*! August 2016 — 31 July 2017

LIMIT OF INDEMNITY : £10,000,000 each occurrence and in the aggregate

£1,000,000 in the aggregate in respect of Pollution

AL

U:\Clients\Universities & Colleges\YorkiTWIMC\2016.172016 To Whor it May Concem Liability.docx
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Appendix 12: Chair based exercise DVD questionnaire

Northern Lincolnshire and Goole m

NHS Foundation Trust

CHAIR BASED EXERCISE DVD QUESTIONNAIRE

This is a short survey to ask your opinion about the DVD exercise sessions you have
undertaken at the hospital. This will help us decide if this is something that other patients
may benefit from.

Please place a circle around the Yes or No response in the following questions:

21. Were the DVD exercises clear on your screen? Yes or  No

2. Were the exercises easy to follow? Yes or No

3. When you were watching the DVD how useful were the following:

Please place a circle around the number

Not Very

useful useful
Voice over 1 9 3 4 5
Number of repetitions on the screen 1 2 3 4 5
Exercise name on the screen 1 5 3 4 5

4. Were the speed and pace of the exercise: Too slow Just right Too fast
5. Were any exercises uncomfortable or painful? Yes or No

If yes please state which level of the DVD exercise: 1 2 3 4 5 6 or7
6. What was the most difficult thing for you in performing the exercises?

[N YOUF OWN WOTAS: ...neitiii e

7. What was the most rewarding thing for you in performing the exercises?

[N YOUF OWN WOTAS: ...neeiii e e

8. Would you recommend this DVD exercise approach to other patients?

Yes or No
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Summary Feedback from Questionnaire

1.

All the participants felt that the exercise DVD exercises were clear on the screen.

They felt that the exercises were easy to follow, but that was because they felt
supported by the nurses and FI.

Overall all participants felt that the voice over was helpful on the DVD. The
repetitions in most cases was at the correct level. But participants felt it as helpful to
work with alongside the nurse or the FI.

The exercise speed was at the right pace.

Some of the participants mentioned that they had some soreness to their muscles, but
they realised that they had not attempted any formal exercise in their day to day lives

Some participants expressed finding it difficult to stand during some of the exercise.
They were given the option to sit down but preferred to stand like their group

members.

Participants expressed feeling -

”in control of the heart failure, not the heart failure controlling them”.

“Part of a group of people who actually understood what living with heart failure is
like”

“Exercise helped with mobility”

“Comradeship, with others”

“Relative ease when standing from a seated position”

All participants said they would recommend the DVD approach to other patients.
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Appendix 13: HRA approval information sheet

M= Gill Bromby
81 Ogilvy Drive Ernail hraapprnakfnio not
Socunlhome
DMAT 2P
25 January 2017
De=ar bs Bromby
Letter of HRA ApD

Study title: Feaszibility of a chair based exercise approach in patients

with systolic heart failure.
IRAS project ID: 1810&T
REC referonce: 16U B4
Sponsar University of York
| am pleased o confirm that HREA Approval has been given for the above referenced study, on the

basis described in $he applicafon form, proiocaol, supporting documentation and any darilications
naled in this leiter.

Participation of NHE Organisations in England
The sponsor should now provide a copy of this letter io all participating NHS crganisations in England.

Appendin B provides important informalion for sponsars and paric pating MHS onganisalions in
England for arranging and confirming capacily and capability. Please read Appendix B carefully, in
paricular the following seclions:

»  Paricipaling NHS arganisabions in England = this clarifies the types of paricpaling
organisalions in the study and whether or nol all anganisatiors will be underiaking the same
actiilies.

«  Cornfymalion of capacily and cagability - this confirms whether or nol sach type of pariicipaling
HWHE arganisalion in England is specied io give formal confirmation of capacily and capability.
Where formal confirmation is nol expecied, the ssclion also provides delals on the Sme limit
given o participating onganisations o opl oul of the study, or request additional time, before
ther parlicpabion is assumed.

v dfiscation of responsitiilies and Aphis are agreed and docurmended (4. 1 of HRA aszessment
criteria) - this provides detail on the form of agressment o be used in the study b confirm
capacity and capability, where applicable.

Furiher imformalion on Tunding, HR processes, and compliance with HRA aileria and slandards is alsa
prowided.

It is crilical thal you imolve bath the research management function (=.g. R&D office ) supporting =ach
oeganisation and the local reseanch ieam [whene there is one) in s=iling up your study. Contacl dejals

Pags 1 of &
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[ 1Rs8 prejwes o | tai0ar

and further information about working with the ressanch maragement funcon for each ceganisation
can be acceszed from www hia nhs uchra-aporoval.

Appendices

The HRA Approval letter contains the following appendices:
# A= List of documenis reviewsd during HRA assessment
# B - Summary of HRA assessment

After HRA Approval
The documsant “Affer Elfvcal Review = guidance for sponsars and investigatars”, issusd with your REC
fawourable opinion, gives detailed guidance on reporting expectations for siudies, induding:

* Regsiration of research

#  Malifying amendments

¢ Malifying the end of the study
The HRA websile also provides guidance on theses opics, and is updaled in the lighl of changes in
reparing sxpectalions or procedurnss.

In addition io e guidance in the abowve, please note the following:

«  HRA Approval applies for the duration af your REC favourable opinion, unless othersvise
notified in wriling by the HRA

# Subsianiial amendments should be submified direcily io the Reseanch Ethics Commities, a=s
dedailed in the Afler Ethical Rewew document. Mon-subsianlial anendments should be
submitbed for review by the HRA using the form provided on the HRA vebsite, and smailed io
bra amendmentsignhs. oel

¢  The HRA will calegonise amendmenis (substan$al and non-sulbrstantial) and issue confirmation
of continued HRA Approval. Furfher details can be found on the HEA websbe,

Scope
HRA Approval provides an approwal for reseanch involving patients or siafl in WHS oganisations in
Englard.

If your shudy involves NHS organisations in other countries in the UK, pleass conlad the relevant
national coordinating functions Tfor suppod and advice. Further informalbion can be found at
hfipe e hirs n s ok res paarcss)! apm b for= reviswe) nhs-bec. rd=reyisw)

If thes= are pariicipating nan-kHS organisations, local agresment should be oblained in accordance
with the procedures of ihe local parlicipating mon-NHS organisabion.

User Feedback

The Healih Research Awshorily is continualy striving io provide a high qualily service fo all applicants
and spormans. Wou are mibed o give your view of e sardice you have received and the application
procedure. | you wish to make your views known please email the HRA al hra soprovalignbs net.
Additioraly, ore of our staff would be happy o call and discuss your sxpeniencs of HRWA Approval.

Pags 2 of 8
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HRA Training

We are pleased o welcome ressarchers and research management siafl a1 our raining days = see
detalls &t hitp s Ssvew. hrainhs ukihra-lrai rong

Your IRAS praject ID s 181087 . Please quole is on all correspondence.
Yours sincenely

Thoma= Fairman
HFA Asseasnr

Email: hra.aporovaliEnhs. nel

Copyto:  Professor Pafrick Dohery, University of York,
{Chisf Investigator and Sparsar Canfac!
Ms Eleancr Parksr, Norhem Lincalnsfine and Goole NHS Foundaion Trust
{Lead NHS RAD Confact)

Page 3ol &
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Appendix & - List of Documents

IRAE pregect IO 13108T

The final documeni == assessed and approved by HRA Approval is lisied below.

Dooryment

D

GPiconsulant inlommaton sheets or lehers |GF Letter)

2% Ooiober 2016

IRAS Applcafion Form [IRAS_Form_13122046]

13 Deocember 20406

Lietter from sporsor [Sponsor letier

Feor-validated queshonnaine [0VD gueshonnaine|

2% Ooiober 2016

Cither [Lowise Gone CV]

Ciher [University irsurance leber]

Orthveer [Livtber from MLaIGFT)

2& Cioiober 2015

Paricipant consent fomn |Consent form) 26 Oolober 2016
Paricipant imlomatbion sheet (F1E) [F.1LS.) 26 Oolober 2016
Research proioool or project proposal [Froloood) ZB Agpril 2016

Summary C¥ for Chiel Investigalor (S1) [C.1Uni supervsor CV -
Prod Doberty]

Summary CW for studen |Gl Bromiy's CV)

Valdated guestionnaine [Darimouth Co-op &amp; HADS
guesliorinaine |
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IRAS preqact ID 1310ET

Appendix B - Summary of HRA Assessment

This appendix provides assurancs 1o you, the sponsor and the NHE in England that the study, a=
reviewed Tor HRA Approval, is compliant with relsvant siandards. [t also provides information and
clarification, where appropriaie, io participating MHES organisations in England 1o assist in assessing
and arranging capacity and capability.

E|1|:||-1|:| pl-u-as-u- r-ufur 1] 'Ii1l1 pmum HHE m'nmsmms, c.lp.lcrfr and 1:.l.|:.l£:.i|'|1'g|-l anad

Allocation of responsibilities and rigfds are agreed and documented (4. 1 of HRA sssessment
criteria) sactions in this appendix.

The following person is the sponsor contaci for #he purpose of addressing participating onganisation
guestions relating o the shudy:

Mame: Professor Pairick Doherty
Teel: 090043313035
Email: pairick doherbyiTivork. acuk

HRA assassment criberia

Section HRMA dssessment Criteria Compliant with Comments
Standards
1.1 IS application completed Ve Mo comments
coerectly
21 Particpant informationfcorsen | es Mo commenis
documenis and conseni
proCess
31 Profocol assessment e Mo comme=nis
4.1 Adlocation of resporsibiilies ¥ies This is a nan-commercial single sits
and rights are agreed and =tudy taking place in the NHS where
documesnled that single participating NHS
anganisation has confirmed that no
sthudy agresmenis ane required.
if this study is subssquenily exdended 1o
alber MHE onganisation]s) in England,
an amendment should be submitbed ba
the HRA, with a Siabement of Activilies
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IRAE preqoet ID 13 10ET
Sectiom HREA Azsesoment Criberia :dnﬂ-ﬂ'r!'lll'ﬂ'l Comments
Standards
and Schadule of Evenis for the newty
participaing NHS organisafonis) in
England.
" Insurancaindemnity Ve Where applicable, ndependeant
arangemenis assessed contracions (e.g. General Praciiioners)
should ensure that the professional
indemnity provided by heir medical
defence organisalion covers e
acialies expacied of them for this
res=arch study
4.3 Financial arrangements e Mo application for external funding has
A sad besn made.
Mo shudy funding will be provided o
les,
B.1 Complianca with the Data Ve Mo comments
Protection #Act and dala
secunly msues Froessed
B3 CTIMPS = Arrangements for Mol Applicable Ho commenis
compliance with the Clinical
Trials Regulalions assessed
B3 Compliance with any Yoo Ho commenis
applicable laws or regulations
i1 MHS Ressarch Elhics e REC Fawvourable Opinion was msued by
Commitiee favourable opirion the City and Exsi Research Ethics
recervesd for applicable studies Commities on lthe 12% January 2017.
Amended documenis wens submitiesd
an by the reseanchers o comply with
HREA Approval slandards. Thess wens
dassified by the sponsor 25 a nons
substantal amendmenl
&3 CTIMPS = Clirecal Trials Mol Applicable o commenis
furthonsation CTA) lelber
receryed
&3 Dievices = MHRA nobce of no | Mol Applicable o commenis

objection receded
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IRAS project D | 121047

Section | HRA Assessment Criteria | Compliant with Comments
Standards
B4 Oher regulatary approvals Mol Applicable | Ho commenis:
and authorisalions receied

Participating NHS Organisations in England

This provides dedad on the fypes of pamcipanng NHS arganisabions in e Sudy and a Siatement as fo whether
fhe actwiies af &l arganisations ane the same or diffenent.

All paricipaling MHS onganisations will underiake the same siudy aclivities. There is herefore only
one shudy sibe Type” imvalved in the reseanch.

The Chiefl Investigaior or sponsor should share rejevant study documenis with participating MHS
oeganisations in England in crnder o pul amrangemenis in place io defiver ithe study. The documenis

should be ==ni o both the local study team, whene applicable, and e office prosviding the reseanch
managemeni funciion a1 the pariapating organisation. For NIHR CRMN Portiolio studies, the Lozal

LCRHN contact should also be copied inlo this corespondence.  For furiber guidance on warking with
paricipaling NHE ogansalions pleass see the FHRA websits,

If chiel imvesligators, sponsors or prindpal invesSgatons are asied o complede sits level foms for
paricpaling MHE onganisations in England which are nol provided in IRAS or on the HRA websibe,
ihe chied invesfigator, sponsor or princpal meestigaior should notify the HRA mmediaiely o
heaaporovalfinbs. ned. The HRA will work with these organisaliors io achieve a consisienl approadh
io information prosisian.

Confirmation of Capacity and Capability

Thi's cesonbes whether fommal confrmaiion of capaoty and capadily is expected from participating WHS
opaENions v England

HHE organisations in England hat are parficipaling in e study will ba expected to formally
confirm their capacity and capability o hosi thes ressarch.

#  Following issue of this letler, parfiapaling KHES onganisaiions in England may now confirm o
the sponsor their capacity and capability to hosi this research, when ready io do so. Fow
capacity and capadty will be confirmed is delaled in the Allocation of responsibilities and
nghis are agreed and domumenied (4.1 of HRA assessmeni criteria) section of this appendi

& The Assessing, Arranging. and Confirming document on the HRA website provides further
information for fhe spormor and MHS ceganisations on assessing. aranging and confirmirg
capacity and capabilily.

Principal Investigator Suitability

This confimms whether Me Sponsor position on wivetiver a P, LC or neither should be in place /s cormect for gach
fpe of partcipating WHS crganisation in England and five minimum expedtanons & education, franing amd
expsnence Mar Fis should meer (whens appicable).

Faga T ol &
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IRAS prejuet 1D | 151047

A Prinapal Irvestigator should be appoinied &1 sludy siles.

GCP braining is mal a generic iraining expectation, in line with the HEA siglement on raining
eapeciations.

HRE Good Practice Resource Pack Expeclations

Tias confions dhe HR Good' Pracice Resource Fack expeciaions for the sfudy and the pre-sngagemen cheoks
mar shoud and shawd nol be undenaden

Az & non=commescial study underiaken by local siafl, it is unligsly thai lefiers of acoess or honorary
research confracts will b= applicable, except whene local nebwork. stalf emplaoyed by another Trust {or
Unieersity) are involved (and then i is kely $hat arrangements are already in place). Where
arrangemants are nolt already in place, nebwork siaff (or similar) underiaking any of the research
actwities lisied in A1B or A1 of the IRAS form {except for admiresiration of questionraines or
surveys), would be expecied bo obiain an honorary reseach contract from one WHS oanisation (if
uriversily emplayed), followed by Leilters of Apcess for subsequent ongansations. This would be on
ihe basis af a Reseanch Passpor {if univensily smployed ) or an NHS io WHS confirmalion of pre-
engagemen] chedos leiter (if NHS employed). These should confim enhanced DES checks,
inchuding appropriate barned list checks, and occupational health clearance. For research feam
members only adminisiering gueslicnnaires or surveys, a Letier of Acce=ss based on standard DES
checks and oooupafonal health clearance would be appropaie.

Other Information o Aid Study Set-up

Tias detals any other informanon that may be helof! fo sponsors and pardicipating NHE onpamisations in
England fo aed stooly sed-un.

The applicant has indicalsd that they do nol intend o apply for nclusion on the MIFR CRN Porfolio.

Fage & ol &
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Appendix 14: NLAG letter

Northern Lincolnshire and Goole m

NHS Foundation Trust

Research & Development
Northern Lincolnshire & Goole
NHS Foundation Trust

Tel: 01724 - 290410

NHS RESEARCH APPROVAL LETTER

30" January 2017

Mrs Gill Bromby

Heart Failure Nurse

Northern Lincolnshire & Goole NHS Foundation Trust
Scunthorpe General Hospital

Dear Mrs Bromby

Re: Feasibility of a chair based exercise approach in patients with systolic heart failure

REC reference number: 16/L0O/2184
IRAS number: 181067

Further to the Health Research Authority (HRA) approval of which the Trust has been informed, |
can confirm that capacity and capability to deliver the study in the Trust have been checked, all
necessary preparations have been made and the trial can now begin recruiting participants.

PLEASE ALLOW ME TO REMIND YOU; we are now required to work toward the National
Institute of Health Research (NIHR) target of recruiting the first participant into studies
within 30 days after Trust approval has been issued. Therefore can you please inform the
Research & Development Department once you have recruited the first participant in to this
study.

Please also inform the Research & Development department where you have been unable to
meet or that you anticipate problems meeting the target as soon as possible.

As a provider of NHS services we need to collect figures on the above timeline and we are
expected to submit those figures to the NIHR and in addition need to publish this data on
our Trust website.

Failing to meet these requirements (submission and publication) could result in the NIHR
withholding funding from the Trust.

Please note that the trial must be conducted in accordance with the approved protocol, the Clinical
Trial Regulations and the applicable Standard Operating Procedures. You should have discussed
these matters during Site Initiation but if you are in any doubt or need any other information
regarding this, please do not hesitate to contact the Trust Research & Development Department.

A teaching
partner with

©® ennsnLac

@ NHsNLG Taﬁ&“"«gr

we care, 4 e respect, coe deliver

Our Trust is committed to clinical research and patients may be asked to take part in studies,
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THE FINAL LIST OF DOCUMENTS APPROVED BY THE TRUST ARE AS FOLLOWS:

DOCUMENT VERSION | DATE

Protocol 1 28 April 2016
GP letter 1 25 October 2016
Participant Information Sheet 2 9 January 2017
Consent Form 1 25 October 2016
DVD questionnaire 1 25 October 2016
Dartmouth Co-op &amp questionnaire 1

HADS questionnaire 1

May | wish you every success with the trial.

Kind regards

Mrs Marion Hood
Research Management and Governance Manager
Northern Lincolnshire & Goole NHS Foundation Trust

CC: Professor P Doherty
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Appendix 15: CRIGs Comments

The first Meeting with CRIG back in January 2016 some of their comments were captured as
to what CR means to them. Caught on Dictaphone their thoughts on supporting the CBE. It

was very clear speaking to them that they supported any kind of CR whole heartedly.
Comments;

“CR important part of treatment”.

“No amount of medications can make you better but CR can”.

“As a group we would not know each other without CR”.

“CR gave back our confidence”

“Me and thee on borrowed time lets enjoy it”.

“Doctors put us back together CR allow us a reason to live”
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Appendix 16: IRAS form

IRAS Form Reference: 16/a/2184 IRAS Version 5.3.2

The integrated dataset required for your project will be created from the answers you give to the following guestions. The
system will generate only those questions and sectons which (a) apply to your study type and (b) are required by the
bodies reviewing your study. Please ensure you answer all the questions before proceeding with your applications.

Please complete the questions in order. If you change the response to a question, please select "Save” and review all the
guestions as your change may have affected subsequent questions.

Please enter a short title for this project (maximum 70 characters)
Chair based exercise in patients with heart failure v1

1. Is your project research?
@ Yes "3 No

2_ Select one category from the list below:

7y Clinical trial of an investigational medicinal product

(_» Clinical investigation or other study of a medical device

{7y Combined trial of an investigational medicinal product and an investigational medical device

"y Other clinical trial to study a novel intervention or randomised clinical trial to compare interventions in cinical practice
"y Basic science study involving procedures with human participants

(& Stedy administering questionnaires/intensews for quantitative analysis, or using mixed quantitative/gqualitative
methodology

(3 Shudy involving qualitative methods only

{7 Study limited to working with human tissue samples {or other human biolegical samples) and data (speciic project

only)
"3 Study limited to working with data (specific project only)

"y Research tissue bank
(_» Research database

If your work does not fit any of these categories, select the option below:

) Other study

2a. Please answer the following question(s):
a) Dioes the study inwolve the use of any ionising radiation? rYes 0 No

b) Will you be taking new human tissue samples (or other human biological samples)?  :Yes @ Ne

) Will you be using existing human tissue samples (or other human biological samples)? ('Yes @ No
3. In which countries of the UK will the research sites be located?{Tick all fhat apply)
4 England
T Scotiand
181067/1037370/37 467

Date: 2871172018 1
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IRAS Form Reference: 168/1o/2184 IRAS Version 5.3.2

:|Wde5
:|Nurﬂ1n=_-m Ireland
Ja. In which country of the UK will the lead NHS RED office be located:
i England
i Seotland
7 Wales
" Northem Ireland
i1 Thiss study does not involee the NHS

4_Which applications do you require?

IMPORTANT: I your project is faking place in fhe NHS and is led from Engiand sefect TRAS Form'”. If your project is led
from Morthern Irefand, Scolland or Wales select WHSHSE Research and Development Offices’ andior relevand
Research Efhics Commitiee applicafions, a5 appropriafe.

4 IRAS Form
] Confidentiality Advisory Group (CAG)
~]National Offender Management Service (NOMS) (Prisons & Probation)

Fowr NHS/HSC R&D Offices in Novthem Ireland, Scobland and Wales the CT must create NHS/HSC Site Specific

Information forms, for each site, in addition to the study wide forms, and transfer them to the PIs or local
colfabarators.

Far participating NHS organisalions in England different arrangaments apply for the provision of site specific
information. Refer to IRAS Heilp for more information.

Most research projects require review by a REC within the UK Health Departments’ Research Ethics Service. s
your study exempt from REC review?

™ Yes @ MNo

3. Will any research sites in this study be NHS organisations?
@Yes (uNo

3a. Are all the research costs and infrastructure costs [funding for the support and facilities needed to carry out
research eg. NHS Support costs) for this study provided by a NIHR Biomedical Research Centre, NIHR Biomedical
Research Unit, MIHR Collaboration for Leadership in Health Research and Care {CLAHRC), NIHR Patient Safety
Translational Research Centre or a Diagnostic Evidence Co-operative in all study sites?

Please see information button for further details.

i¥es  @:No

Flease see information buiion for further details.

ab. Do you wish to make an application for the study to be considered for MIHR Clinical Research Network (CRN)
Support and inclusion in the MIHR Clinical Research Metwork Portfolio?

Please see information button for further details.

¥es (e No

Date: 28/1172016 2 1810671 0373707487
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IRAS Form Reference: 16/o/2184 IRAS Version 5.3.2

The MIHR Clinical Research Nefwork provides researchers with fhe practical support they need to make ciinical studies
happen in the NHS e.g. by prowviding access to the people and facilifies needed fo camy out research “on the ground™.

If you select yes fo this guestion, you musf complete 3 NIHR Clinical Research Network (CRN) Portfolio Applicafion Form
(PAF) immediafely after completing this project fiter guesfion and before submitting other applicabions. Failing fo complefe
the PAF ahead of other applicafions e.g. HR'A Approval, may mean fhat you will be unable fo access NIHR CRN Suppordt for
your sfudy.

6. Do you plan to include any participants who are children?

{¥es  (#:No

7. Do you plan at any stage of the project to undertake infrusive research involving adults lacking capacity fo consent
for themselves?

3¥es  @sMNo

Answer Yes if you plan fo recruit iving parficipanis aged 16 or over who fack capacily, or fo refain them in fhe study following
loss of capacily. Infrusive research means any research wifh the iving requinng consent in law. This includes use of
idenfifiable fissuwe samples or personal information, except where application is being made fo the Confidentialify Adwisory
Growp fo set aside fhe common law dufy of confidentialily in England and Wales. Flease consulf the guidance nofes for
further information on the legal frameworks for research involving adults lacking capacity in fhe UK

8. Do you plan to include any participants who are prisoners or young offenders in the custody of HM Prison Service or
whao are offenders supervised by the probation service in England or Wales?

¥ Yes {#:No

9. Is the study or any part of it being undertaken as an educational project?

mYes (Mo

Flease describe briefly the imvohvement of the studentis):
Underiaking the study

9a. Is the project being undertaken in part fulfilment of a PhD or other doctorate?

3¥es  @sMNo

10. Will this research be financially supported by the United States Department of Health and Human Services or any of
its divisions, agencies or programs?

-;T;- Yes @- Mo

11. Will identifiable patient dafa be accessed cutside the care team without prior consent at any stage of the project
{including identification of potential participants)?

3¥es  @:No

Date: 28M11/2016 3 1810877103737 a3T 467
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IRAS Form Reference: 16/1a/2184 IRAS Version 5.3.2

Integrated Research Application System
Application Form for Research administering questionnaires/interviews for quantitative analysis or mixed
methodology study

|mn-u:q'utii-ﬁuq

Please refer to the E-Submission and Gheckilist tabs for insfructions on submifting this appiication.

The student should complete this form on behalf of the Chief Investigator. Guidance on the questions is available
wherever you see this symbol displayed. We recommend reading the guidance first. The complete guidance and a
ghossary are available by selecting Help.

Please define any terms or acronyms that might not be familar to lay reviewers of the application.

Short tithe and wersion number: {maximum 70 characters - this will be inserted as header on all forms)
Chair based exencise in patients with heart falure v1

Please complefe these detalls affer you have booked the REG application for review.

REC Name:

Sourth east coast-Sumey

REC Reference Mumber: Submission date:
168c/21B4 2811172018

AA1. Full title of the research:

Feasibility of a chair based exercise approach in patients with sysiolic heart failure.

A2-1. Educational projects

Mame and contact details of student(s):

Student 1
Tike Forenamellnitials Surname
Ms Gl Bromby
Address
Post Code
E-mail
Teleghone
Fax
Give details of the educational course or degree for which this research is being undertaken:
Mame and level of course/ degres:

Date: 28/11/2016 4 1810671037 ATOAT 487
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IRAS Form Reference: 16/10/2184 IRAS Version 5.3.2

Masters in philosophy (MHIL) Level 7

Mame of educational establishment:
York university

Mame and contact detais of academic supenisor(s |

Academic supervisor 1
Tile Forename/Initials Surmame
Professor Patrick Doherty

Address Depariment of Health Sciences
Sesbohn Rowniree Building
‘f'ork Universit

Post Code

E-mail

Telephone

Fax

Please state which academic supervisor(s) has responsibility for which studentis):
Flease ciick "Save now” before completing fhis fable. This will ensure fhat all of the sfudent and academic supenasor
defails are shown comecty.

Students) Academic supervisor|s)
Student 1 Ms Gill Bromby

[+ Professcr Patrick Doherty

A copy of & current CV for the student and the academic supenvisor (maxdmum 2 pages of Ad) must be submiffed with fhe

A2-2. Who will act as Chief Investigator for this study?

{7y Student
(@ Academic supervisor
{7y Other

A3-1. Chief Investigator:

Tile Forenamelnitials Sumame
Prof Patrick Doherty

Chair in Cardiovascular Health, Director of the national audit of cardiac rehabilitation,

Fost Deputy head of department{Research)

Qualifications

Employer ‘fork University

Work Address Depariment of Health Sciences
Seebohn Rowntree Building
‘fork University

Post Code

Work E-mail

* Personal E-mail

Date: 281172016 5] 181067/103737R/3T467
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IRAS Form Reference: 16/0ol2184 IRAS Version 5.3.2

Work Telephons
* Personal TelephoneMobile

Fax
* This information is opfional.  will not be placed in the public domain or disclosed fo any offer third parfy without prior
consent.
A copy of 3 current GV (maximum 2 pages of Ad) for the Ghief Investigator must be submitfed with the spplicafion.

A4 Who is the contact on behalf of the sponsor for all eorrespondence relating to applications for this project?
This confact will receive copies of sl comespondence from REG and HRARED reviewers thaf is senf fo the GIL

Tile Forename/Initials Surname
Prof Pairick Dcherty

Address Department of health studies
Seebohn rownires building
rk universi

Post Code
E-mail
Telephone
Fax

A35-1. Research reference numbers. Please give any relevant references for your sfudy:
Applicant'sforganisation's own reference number, e.g. R & D {if
available):
Sponsor's/protoco] numier:
Protocol Version: 1
Protocol Date:
Funder's reference number:
Project
website:
Additional reference number(s):
Ref Mumber Description Reference Number

Registration of research sfudies is encouraged wherever possible. You may be able fo register your study through
your NHS organisation or a register run by 3 medical research chanty, or publish yowr profocol through an open
access publisher. i you have registered your sfudy please give details in the “Addifional reference number(s)”
section

AJ-2. Is this application linked to a previous study or another current application?

{i¥es  (@Mo

FPlzase give brief details and reference numbers.

Date: 28/11/2016 ] 1810671037370/ 3TMET
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IRAS Formi Reference: 160/2184 IRAS Version 5.3.2

[[] Epidemiclagy

| Feasibility/ pilot study

[[] Laboratory study

[] Metanatysis

[] Sualitative research

[] Questionnaire, interview or observation study
| | Randomised controlled frial

[] Other {please specify)

A10. What is the principal research guestion/objective? Flease puf this in language comprehensible fo a lay person.
Is chair based exercise using a DVD in a group setting feasible for patients with left sided heart fafure?

A11. What are the secondary research questions/objectives if applicable? Please puf this in language comprehensible fo
& lay person.

Is B weeks long enough to see changes n filmess and Quality of Life?

Is there an increase in adwerse events (such as hospital readmissions) during the intervention pericd?

A12. What is the scientific justification for the research? Flease put this in language comprehensible fo 3 fay person.
With an ageing population, more patients sureiving M1 and developing HF.

The gap in the literature, highlighted by MICE guidance, recommends group based exercise but this is not being taken
up by many heart fadure patients as shown through the National Audit of Cardiac Rehabilitation (NACR 2015).

This study seeks to test the feasibility of a chair based exercise programme as a potential alternative that may be
attractive to patients with lower filness levels.

This will k& the first study to test the feasibility of group based DVD led exercise in this population.

A13. Please summarise your design and methodology. i showld be clear exactly what will happen fo the research
parficipant, how many imes and in whaf order. Flease complefe this section in language comprehensible to the lay person.
Do nof simply reproduce or refer fo the profocol. Furfher guidance is availabie in fhe guwidance mofes.

Thie feasibility study will be underaken fo detzrmine whether chair based exencise (CBE) using a DVD can benefit
pafients with heart failure, and help reduce symptoms and improve exercise tolerance levels and unscheduled
admissions to hospital.

To determine the patients exercise tolerance an incremental walk test will be completed before the exercise
programme begins to check the participants fitness. The ISWT gives a measure of distance walked and an estimate
of metabolic eguivalents (METs) which is an alternative way of expressing the outcomes as a measure of filness. One
MET is defined as the amount of oxygen a person consumes or the enengy expended per unit of body weight during 1
rinute of rest.

The study will be undertaken using two groups, group one the participants fiiness (METs) will be less than 5, group
v will be abowve 5 METS.

A pre assessment will be undertaken to take into account any contraindications or precautions before the study
COMMEnNcEs.

Baselne cbservations of the blood pressure and pulse will ke taken pre and post exercise.

The patient will rest for 15 mins before commencing the walk test

Thie incremental walk test is carried out by the participant walking between two cones which are placed 10 mefers
apar.

A5 the participant walks a CD will isswe standard prompis. Each fime the bleep sounds the participant will increase
their speed. The bleep test quickens at the start of each incremental lewel.

Using the s=ame prompt if the parficipant is more than 0.5 meters away from the cone when the bleep sounds they will
be told they are not going guick encugh and to try to make wp their pace.
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AE-1. Summary of the study. Flease provide a bref summary of the research [maximum 300 words] wsing language
easily undersfood by lay reviewers and members of fhe pubfic. Where fhe research is reviewed by a REC within the UK
Health Departments’ Research Efhics Service, this summary will be published on the Heaith Research Aufhorify (HRA)
websife following the ethical review. Flease refer to the question specific guidance for this quesfion.

MICE {2010) state exercise should be avadable fo the heart failure patients yet few programmes offer such a service.
This study will test the feasibility of prescribing appropriate exercise levels in this population and evaluate the
influence of an 8 week chair based exercise fraining programme. This will imvohve group exercise using a OWD
participants with heart failure.

Prior io the exercise programme participants will undertake an incremental walk test to determine their physical
fitness which will be used to (1) split into two groups low and high physical fitness categories and (2) evaluate their
progress following the exercise programme. Blood pressure and pulse checks will be carried out at basaline
assessment, prior to and following each exercise training session. Amdety, depression, DVD guestonnaire, and
quality of Efe questionnaires will also be administered.

The study will be carmied out in a hospital setting. Participants will follow the exercise by watching a DVD, the sessions
will be owerseen by senior cardiclogy nurses and a quakfied fitness instructor with expertise in cardiac rehab.

All participants with a documented diagnosis left ventricular systolic dysfunction confirmed by echocardiography will be
eligible for consideration. The study will run twice weekly for an 8 week period.

If parficipants exercise levels alter during the 8 weeks they will be able i change between the two groups.

After the twice weekly sessions for an 8 week if the participants ask they will b= given a copy of the DVD. The

incremental walk test, anxiely and depression and guality of life measures will be repeated at the end of the exercise
peniod.

AE-2. Summary of main isswes. Flease summanse the main ethical, legal, or management issues ansing from your study
and say how you have addressed fhem.

Not all sfudies rmise significant issues. Some sfudies may have siraightforward ethical or other isspes that can be identified
and managed rowtinely. Others may presenf significant isswes requining further consideration by a REC, HRA, or other
review body (a5 appropriate fo the isswe). Studies that present & minima/ risk o parficipants may raise complex
organisahonal or legal issues. You should bry fo consider ail the types of issues thaf the different reviewers may need fo
consiger.

Representative population: All patients that use the hospital service will be nformed about the study and subject o
mieeting inclusion criteria and giving consent they will become participants in the study. The main inclusion to enfry is
the diagnosis of stable left side heart failure. Patients with unstable heart failure would be at too high a risk for
exerzise intervenfions. Our MHS service does not accept refemrals for patients with right sided heart failure.

Risk of harm through exercise: The exercise will be tailored to the abity of participants and they will not be ashed fo
exercise harder than T0% of ther mawmurm effort based on their walk test values. Contra-indication to exercise
based on publshed guidance will inform participant inclusion. In addition the study will be undertaken in 3 hospital
setting with access to the crash team if a problem should arise, oxygen and a defibrillator will be in the room |, both
senior nursing and a gualified fitness instrwctor will be in attendance at each session.

Biased samping and cufcomes: The researcher will not invite participanis into the study or be imohed in the
incremental walk tests or questionnaires, an allocated member of the team will do this. Questions about the study will
be addressed by other members of the team.

Meaningfulness of the study: A cardiac patient interest group has been consulted from the start of the study to gain
their views and comments on the feasbility study.

AT. Select the appropriate methodology deseription for this research. Fiease fick ail that apply:

| | Case series! case note review

[] Sase control

[ Cohaort chservation

[] Controlled trial without randomisation
| | Gross-sectional study

[] Database analysis
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They will be observed for untoward signs and symptoms.

The ISWT ends when the parficipant is more than 0.5 meters away from the cone when the bleep sounds one lap is
allowed for the participant to catch up. or if the participant become sympiomatic the test will end.

At the end of the test the participant can =it or if they prefer they can stand.

Patient mvobeement, through the local cardiclogy patient interest group has been included from the incepbion of the
study and will be consulted throughout the study.

A cohort of participants both male and female with left ventricular systolic dysfunction will attend  twice weekly ower an
eight week pericd.

Blood pressure and pulse recordings will be taken before and afier the exercise program.

The walk test will be repeated at the end of the 8 weeks.

If patients request a copy of the DWVD at the end of the B weeks one will be given, if they do not require one than usual
care will continue.

A14-1. In which aspects of the research process have you actively involved, or will you involve, patients, service users,
andlor their carers, or members of the public?

|» Designi of the research

[] Management of the research

[] Undertaking the research

[J Analysis of results

|wq Dissemination of findings

[J Mone of the abowve

Give details of involvement, or if none please justify fhe absence of involvement.
The patent cardiclogy support group will be mvolved early on in the design of the study and their opinions sought.

A13 What is the sample group or cohort to be studied in this research?
Select all that apply:

[ Blood

[] Cancer

|wt Cardicvascular

[] Congenital Disorders

[] Dementias and Meurodegenerative Diseases
[[] Diabetes

| |Ear

[]Eve

[ Generic Health Relevance

[ Infecticn

| | Inflammatory and Immune Sysiem
[] Injuries and Accidents

[[] Mental Health
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[] Metabodic and Endocrine

[ Musculoskeletal

| | Meurclogical

[] Oral and Gastrointestinal

[] Pa=sdiatrics

[] Renal and Urogenital

[[] Reproductive Haalth and Childbirth

| |Respratory
[] Skin
[ Stroke
Gender: Male and female participants
Lower age limit: 20 Vears
Upper age limit: 85 Years

BAT7-1. Please list the principal inclusion criteria (list the most important, max 3000 characters).

Patients with documented heart failure.

Ewidence of heart fadure with a recent echo-cardiogram undertaken in the last year.
Siable on medication.

Both male and female participants

Patients aged 30 and abowve

A1T-2. Please list the principal exclusion eriteria (list the most important, max 3000 characters).

The following exclusions are based on naticnal guidance for exercise training in patients with cardiac disease which
inzludes the BACPR and ACFICR

Exclusions included:

Unstable Angina

Cognitive impairmeant

Myocardial infarction (heart attack) in the previows month

Hypertension at rest more than 180 mm Hyg systolic and 100 mm Hp diastolic blood pressure.
Recent cardiac related hospital admission in the past two weeks.

De-compensation of heart fallure within the last month before commencing the exercise programme.
Introduction of 3 new medication within a month of starting the exercise programme (up-titration acceptable)
Weight gam of =2kg ower two days which has not resolved in the last week

Recent significant deterioration in exercise tolerance or incr2ase in breathlessness

Recent surgery or on the waiting list for significant swrgery.

Resting heart rate above 120 BPWL

Bcute ryccardidis or Pericarditis

Thrombophlebitis

Recent embalism

Acute systemic illness or fever.

Uncontrolled Diabetes.

Significant ischemia at low work rates <2 METS

Progressive worsening of exercise tolerance over the past 2-3 days.

Diecrease in sysiolic blood pressure with exercise.

Supine resting heart rate of >100 bpm

Pre existing significant co-morbidities

Patient notes and patient and or carer communications will be used to verify the existence of the abowe criteria.
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A1B. Give details of all non-clinical intervention{s) or procedure(s) that will be received by participants as part of the
research protocol. These include seeking consend, infenviews, non-cinical cbsenations and wse of guesiionnaires.

Please complete the columns for each intervention/procedure as follows:
1. Total number of interventionsprocedures to b received by each participant as part of the research protocol.
2_ If this intervention/procedure would be roulinely given to participants as part of their care outside the research,
howr many of the total would be rouwtine?
3. Average ime taken per intervention/procedure (minuies, hours or days)
4_ Details of who will conduct the intervention/procedure, and where it will take place.

3 4

15 mins Heart fadlure specialist nurse in the hospital
15mins  Heart fadlure specialist nurse in the hospital
30mins Heart fadlure specialist nurse in the hospital
15min Heart fallure specialist nurse in the hospital
15 mins Heart fadlure specialist nurse in the hospital
30mins  Heart fadlure specialist nurse in the hospital
5 mins Heart fadlure specialist nurse in the hospital

Intersenticn or procedure 1
information sheet 1
patient consent 1
Shuttle walk test prefpost assessment
HAD Scale score

Dartmowth CO-0PF Score

16 Exercise Sessions 16

BRI
0 O O o 8 O o M

DWVD questicnnaire 2

A2 How long do you expect each participant to be in the study in total?
12 weeks which will include assessment pre and post the intervention.

AZ2 What are the potential risks and burdens for research participants and how will you minimise them?

For all studies, describe any pofential adverse effects, pain, discomfort, disfress, infrusion, incomvenience or changes
fo [fesfyfe. Only describe nisks or burdens thaf cowld ocowr 35 a resuft of parficipahion in the research. Say whaf steps
wowld be faken to minimise risks and burdens as far as possible.

Inclusion risk

Flare up of condition or adwerse reaction due to exercise being too hard. This is minimised by doing the baseline
fitness test on all participants and prescribing the exercise intensity based on their ability. If any participants were to
experience an exercise related event we have a defibrillator, and oxygen will be available defiverad by trained staff. AN
staff hawe resuscitation skills. Before the study akes place a meeting will b2 amanged with the resusitation staff to
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mform them of the programme taking place and the room to be used. The crash team will be notified the room and
times of exercise so that if there are any eventualties there will be no delays in attending. The team will be contacted
by ringing 222 through the operator using a phone in the room.

There could be a perceplion that inclusion of participants with resfricted mobildty could lead to discomdfort and
distress. This will be minimised by the mode of delivery of the exercise (chair based) in a location that is easily
accessible for patients with restricted mobility.

Unable to speak English. The Big word will be avadable or a family or friend may translate. Staff will also grade their
language.

Unable to read All participants who need support fo get to the room will be met by a mest and greet

Hospital transport will be available, spouses or significant others will be able to accompany participants if they are
the designated driver.

Research indicates not all Heart failure patients are very active in a moming.
Sessions will be held in an afternoon so all participants will be able to attend.

AZ3. Will interviews/ questionnaires or group discussions include topics that might be sensitive, embarrassing or
upsetting, or is it possible that criminal or other disclosures requiring action could cccur during the study?

(s¥es @ No

A24. What is the potential for benefit to research participants?

Increase filness, quakty of Be and physical activity statuws.
Increased confidence.

Abifty to exercise safely and rate their own levels of exertion and help recognise their own limitations.
Improve activites of daily living.

AZ6. What are the potential risks for the researchers themselves? (if any)

Seibing up the exercise space with chairs with arm rests. This will be accounted for by following the Trust mowing and
handling procedures.

AZT-1. How will potential participants, records or samples be identified? Who will camy this out and what resources.
will be used? For exampile, idenfificafion may involve 3 disease regisier, computerised search of GF reconds, or review of
medical reconds. Indicate whether this will be done by the direct healthcare feam or by researchers acfing umder
arrangements wifh the responsiie care organisation|s).

The patients who will be approached will be patients already on the Heart Failure nurses caseload by another nurse
=0 they do not feel compeled to fake part in the study. As part of routine service defvery when patients attend cinics
and consulfations they will be made aware of the study at the end of the clinic consultation. They will be grven the
opporiunity to take away an information sheet explaining the study in full, afier having the sheet for several days they
will also hawe a contact number which they should ring if they wish to participate. They will be made aware that if they
diz not want te participate their usual; care will not be affected.

As part of clinic preparation the team check past medical history and reports which will allow them to dentify suitable
participants based on inclusion and exclusion criteria.

A27-2. Will the identification of potential participants involve reviewing or screening the identifiable personal
information of patients, service users or any other person?

) Yes »MNo
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Flease give details below:

A member of the pabient’s existing clinical care team will have access to personal data as part of the process of
identifying participants.

AZT-3. Describe what measures will be taken to ensure there is no breach of any duty of confidentiality owed to
patients, service users or any other person in the process of identifying potential participants. indicafe what steps have
been or will be taken fo inform patients and service users of the pofential use of their recordls for this purpose. Describe the

arrangements to ensure that the wishes of pafients and senvice users reganding access fo their reconds are respeched
Please consult the guidance nofes on this fopic.

Pseudomyms will be included on the patient guestionnaires [Dartmouth and HAD scores).
GP letters only sent to GP with the patients consent.
Fitness instructor will not have access to the patients hospital notes.

AZT-4. Will researchers or individuals other than the direct care team have access to identifiable personal information
of any potential participants?

TiYes  @iMo

AZE. Will any participants be recruited by publicity through posters, leaflets, adverts or websites?

{sYes @ No

AZ3. How and by whom will potential participants first be approached?

Potential parbicipants will be approached by an independent team member working within the heart failure service. To
reduce subjectity the above person wil be tasked with inviting potential participants into the study,and carry out the
incremental walk tests. If the participants hawve any questons regarding the study a clinical collzague contact name
and number will be given available on the information sheet.

A30-1. Will you obtain informed consent from or on behalf of research participants?

s Yes {2No
I you will be obfaining consent from sdwlf participants, please give details of who will fake consenf and how it will be
done, with defails of any steps fo provide informafion (3 written informafion sheef, videos, or inferactive maternal).
Arrangements for adwifs wnable fo consent for themselves should be described separately in Fart B Section &, and for
children in Fart B Section 7.
If you plan fo seek informed consent from vuinerable groups, say how you will ensure that consent is voluniary and
fully informed.
Written information sheet.
Consent form
Consent will be gained by another member of the study team.

If you are nof obiaining consent, please explain why not.

Flease enclose a copy of the informafion sheet{s) and consent formys).

AJD-2. Will you record informed consent (or advice from consultees) in writing?

@iYes  3MNe

AJ. How long will you allow potential participants to decide whether or not to take part?
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[ Social Care Service computers

[] Home er other personal computers
| University compartars

[[] Private company computers

[] Laptop computers

Further defails:

As the researcher is using this study as part of an MPHIL gualification. some of the data may be shared with The
University of York. Data will be handled and analysed by the researcher and sfrict confidentiabty will apply. The Data
Protection Act 1888 will be observed throughout this project.

AJT. Please describe the physical security arrangements for storage of personal data during the study?

An encrypted memaory stick with a password known only to the research team will be used and all paper documents
will be stored in a locked filing cupboard at all times. The fling cabinet is in a room with a pin code access.

A8, How will you ensure the confidentiality of personal data?Flease provide 3 general stafement of the policy and
procedures for ensuring confidentialfy, e.g. anonymisation or psewdonymization of dafa.

Mames and addresses will only be used by the clinical care team. The exercise instructor will have access to patient
names as part of the delivery of the programme.

AdD. Who will have access to participants’ personal data during the study? Where access is by individuals outside the
direct care feam, please justify and say whefher consent will be sought.

The clinical care team and the imrestigator will have access to the parficipants data.

Ad1. Where will the data generated by the study be analysed and by whom?
At York university by Professor Patrick Doherty.

Ad42. Whao will have control of and act as the custodian for the data generated by the study?

Tile ForenamelInitials Surname

M= Gill Bromby

Post Heart Failure Murse

Qualifications

Work Address Werhem Lincelnshire and Goele NHS foundation Trust
CIiff Gardens
Scunth

Post Code

Work Email

Work Telephone

Fax

Ad43. How long will personal data be stored or accessed after the study has ended?

i@y Less than 3 months
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A minimum of 48 hours

AJ3-1. What arrangements have been made for persons who might not adequately understand verbal explanations or
written information given in English, or who have special communication needs ?je.g. fransiation, use of inferprefers)
Patients whose first language is niot English will have the opportunity to hawe a translator, this will be done by using the

Big Word franslator on the telephone,
Or a friend or family member may translate for them.

A3, What steps would you take if a participant, who has given informed consent, loses capacity to consent during the
study? Tick one opfion onfy.
(s The participant and all identifiable data or tissue collected would be withdrawn from the study. Diata or tisswe which

is not identfiable to the research team may be retained.
a0 The participant would be withdrawn from the study. ldentifiable data or fissue already collected with consent would
be retained and used in the study. Mo further data or tissue would be collected or any other research procedures carried

out on or in relation to the participant.
{7 The participant would continue o be included in the study.

i_» Mot applicable — informed consent will not be sought from any participants in this research.
) Mot applicable — it is not practicable for the research team to monitor capacity and confinued capacity will be

assumed.

Further defails:
The researcher will withdraw any patient, who has given consent, whe loses capacity during the study, and any data

collected until the patient is withdrawn will be destroyed.

If you plan fo refain and make furfher use of idenfifable datafisswe following loss of capacity, you showld inform
parficipants abouwt fhis when sesking their consent inifially.

A6, Will you be undertaking any of the following activities at any stage (including in the identification of potential
participants)?(Tick as appropriate)

[] Access to medical records by those outside the direct healthcare team

| |Access to social care records by those culside the direct social care team

[+ Electronic transfer by magnetic or optical media, email or computer netearks

[[] Sharing of personal data with other organisations

[[] Export of personal data outside the EEA

| | Use of personal addresses, postcodes, faxes, emails or telephone numbers

[] Pubdication of direct quotations from respondents

[] Pubbcation of data that might allow identification of ndividuals

[] Use of audioivisual recording devices
| |Storage of personal data on any of the following:

|w Manual files (ncludes paper or film)
[+ WHS computers

Date: 28112018 181067/10373793TI467



147

IRAS Formi Reference: 160/2184 IRAS Version 5.3.2

3 3 — 8 months
i3 8 — 12 months
"1 12 months — 3 years

7y Ower 3 years

Ad4. For how long will you store research data generated by the study?

Years: §
Months: 0

A43. Please give details of the long term arrangements for storage of research data after the study has ended.Say
where dafs will be stored, who will have access and the amangements fo ensure secunty.

The research data will be kept n a locked cupboard only the  investigator will have access. The information will be
stored in such a way so that all informafion will be kept safe and confidentual. and disposed off as per Trust Policy.

A46. Will research participants receive any payments, reimbursement of expenses or any other benefits or incentives
for taking part in this research?

ix¥es  (@No

A4T. Will individual researchers receive any personal payment over and above normal salary, or any ofher benefits or
incentives, for faking part in this research?

l:_- -_:I Yes (’-:l Mo

A48 Does the Chief Investigator or any other investigator'collaborator hawe any direct personal imeolvement (e.g.
financial, share holding, personal relationship etc ) in the organisations sponsoring or funding the research that may
give rise to a possible conflict of interest?

{1 Yes @i MNo

A43-1. Will you inform the participants” General Practitioners (andior any other health or care professional responsible
for their care) that they are taking part in the study?

@Yes (TiNo

If Yes, please enciose a copy of the informafion sheetdatfer for the GP/health professional with 3 version number and date.

A4%-2. Will you seek permission from the research participants to inform their GP or other healthi care professional?

@Yes (TiNo

It should be made clear in the participant’s information sheet if the GF/health professional will be informed.
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A30. Will the research be registered on a public database?

3¥es  (No

Flezse give defails, or jusfify if not registening the research.
This is a feasibdity study in a local trust which is part of an MPhil gualification.

Registrafion of research sfudies is encouraged wherever possihis.

You may be able fo register your shudy through yowr NHS ornganisafion or a register run by 2 medical research chanfy,
or publish your profocol through an open sccess publisher If pou are aware of 3 suitable reqisfer or ofher method of
publicafion, please give defails. If not, you may indicate fhat no suiable regisfer exists. Please ensure thaf you have

enfered registry reference numbers) in question A3-1.

A31. How do you intend to report and disseminate the results of the study? Tick a5 appropnate;

[=4 Peer reviewed scientific joumnals
[] Intemnal report

[ Conference presentation

| |Publication on website

[ Ctier publication

[] Submission to regulatory authorities

[] Access to raw data and nght to publish freely by all investigaters in study or by Independent Sieering Commitiee
on behalf of all mvestigators
[] Mo plans to report or disseminate the results

[[] Cther (please specify)

AS52. i you will be using identifiabde personal data, how will you ensure that anonymity will be maintained when
publishing the results?

There will b2 no identifiable data wsed in any form of publication

AT Will you infarm participants of the resulis?
miYes (Mo
PFlzase give deizils of how you wil inform parficipants or jushfy if nof doing so.

Each participant will be written to individually after the feasibility study has ended. This will relate {o the feasibilty of the
intervention (chair based exerzize) within a the heart falure service rather than individual patient performance.

A34. How has the scientific quality of the research been assessed?Tick as approprate;

[ Independent external review

| | Review within a company

[] Review within a multi-centre research group

[] Review within the Chief Imvestigator's instiution or host crganisation
[[] Review within the research team

h1 Review by educational supervisor
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O Cither

Jusfify and describe the review process and oufeome. [if e review has been underizken bt nof s2en by the
researcher, give defails of the body which has underfzken fhe review:

The research propoesal has been reviewed by the university supervisor and the Trust local research panel

Also subrmitted to the Health Sciences Research Gowvemnance Commitiee at the University of York in August 2018,

For afl studies except non-doctoral student research, please enclose 3 copy of any available scienfific crifique reporfs,
together with any relzted correspondence.

For non-docforal studenf resesrch, please enclose a copy of the 3ssessment from your educafions) supenason’ insfitufion

A56. How have the statistical aspects of the research been reviewed? Tick a5 spproprisfe:

| | Review by independent statistician commissicned by funder or sponsor

[ Cther review by mdependent statistician

[] Review by company statistician

[] Review by a statistician within the Chief Investigater's insfitution

i Review by a statistician within the research team or multi-cenire group

[+ Review by educational supervisar

[]Cther review by individual with refevant statistical expertise

[] Mo review necessary as enly frequencies and associations will be assessed — details of statistical input not
required

In 2 eases please give defails below of the individusl responsible for reviewing the sialishical aspects. If advice has
been provided in confidence, give defails of the depariment and institufion concerned.

Title Forenamelintials Surname

Prof Patrick Dioherty
Department Department of Health Sciences
Institution York University

Work Address York University

Department of Health Sciences

Seebohm Rowntree Buildng
Post Code
Telephone
Fax
Mobile
E-mail

Please enclose 5 copy of any availzble comments or reports from a stafistician.

B5T. What is the primary outcome measure for the study?

Is chair based exercise using a DVD, delivered in a group setting, safe and deliverable in patients with heart failure.

A58, What are the secondary outcome measures? (i any)

Cioes completing chair based exercise improve a patient’s exercise tolerance as measured through the ISWT.

The number of adverse events such as hospital readmissions HADS and Dartmouth ol

Date: 28112018 18 181067103737 a374a7
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A59. What is the sample size for the research? How many parficipantzssamples/data records do you plan fo study
total? if there is more than one group, please give further defsils belfow:.

Total UK sample size: 24
Total intemational sample size {incheding LK)
Total in BEuropean Economic Area:

Further defails

The Mational Audit of Cardiac Rehab (MACR) 2015 report showed that 3,744 patients with a primary diagnosis of heart
failure accessed exercise based rehab. The MACR data shows that average uptake for the cardiac rehabditation
equated to 47% uptake, howewer the heart failure populafion is unlikely to achieve this level hence a lower expeciation
of recruitrment for this study is anticipated. For this feasibility study we will recruit patients with a range of exercise
capacity (fitness) to cover the two categories of exercise (high and ko) in the char based exercise DVD. We reviewed
local service up take to assess the number of potential participants.

AED. How was the sample size decided upon? I3 formal sample size calculabon was wsed, indicafe how this was done,
giving sufficient informafion fo fustify and reproduce the calculation.

The national audit of cardiac rehabiftation (NACR) 2015 report showed that 3,744 patients with a primary diagnosis of
heart fadure accessed exercise based rehabilitation nationally. The MACR data shows that average take up for cardiac
rehabilitation equated to a 47% uptake, however the heart failure population is unlikely to achieve this level hence a
lower expectation of recruitment for this study is anticipated.

Based on local service data for 2014-15 220 patients with |eft sided heart failure accessed the heart failure service that
year. Given a recruitment pericd of 4 months a 33% recruitment success over 4 months would give ws a total of 24
participants {mix of both male and fernale) would be recruited through the sendce during the time scale of the study.
This assumes a 33% take up from those patients offered exercise, which will gve us 12 participants in each of the twao
exercize categories of low and high fitness. The estimated uptake figure comes from the MHS CVD Outcomes
Strategy (2013) which s2ts an ambition to increase uptake from 49 to 33% minirmum patients with heart failure.

AB1. Will participants be allocated fo groups at random?

{1¥es  @iNo

AE2. Please describe the methods of analysis (statistical or other appropriate methods, e.g. for qualitative research) by
which the data will be evaluated to meet the study cbjectives.

Pre and post assessment data using anxiety and depression measures (HADS), walk test (I3WT) and quality of life
(Dartmouth Coop tool) will be collected and described using means or median values as appropriate. The sample
size derived from this feasibility stwdy is too small to camyout a thorough analysis of pre and post differences but the
data will help define future expeciations in terms of the dfferences between pre and post intenvention cutcoms
rmeasures and help inform future sample size estimations in this population.

BAE3. Dther key investigatorsicollaborators. Please include all grant co—appliicants, profocol co—sufhors and ofher key
members of the Ghief inveshgator's team, mcluding non-docfors! sfudent researchers.

Title Forename/Initials Swnams

M= Gillian Bromby
Post Cardiae Specialist Murse
Qualifications

Date: 281172016 10 1810671037 370faTM4ae7
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Morthem Lincolnshire and Goole MHS Foundation Trust
CIiff Gardens

Scunthorpe
Morth Licolnshire

Title Forenamellnitials Surname
Ms Louise Gore

Heart Failure Murse

Morthem Lincolnshire and Goole MHS Foundation Trust
CIiff Gardens

Scunthorpe

Morth Lincolnshire

IRAS Version 5.2.2

AE4-1. Sponsor

Lead Sponsor

7y Other

Contact person

Given name

Date: 280112018

Status: = NHS or HSC care organisation
{_» Phammaceutical mdustry
(" Medical device industry
-;':';- Local Authority
(7 Other social care provider (including voluntary sector or private
organisation)

If Other, please specify:

Name of organisation University of York

Karl

Comrmercial sfatus:  pop-

Commercial

1810671037377 MMET
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Family name Al
Address Depariment of Health Scences
Towmicity Seebohm Rowntree Building
Post code Y210 20D
Country UNITED KINGDOM
Telephone
Fax
E-rnail

Is the sponsor based outside the UK?
[Ti¥es @ No

Under the Research Govemnance Framework for Health and Social Care, & sponsor outside the UK must sppoinf 3
legal representative esfablished in the UK. Please consull the guidance notes.

BAE35. Has external funding for the research been secured?

[ Funding secured from one or mere funders
[] External funding application to one or more funders in progress
pi Mo appication for extemnal funding will be made

What type of research project is this?
& Standalone project
{7y Project that is part of a programme grant
¢ Project that is part of a Centre grant
 Project that is part of a fellowship/ personal award/ research training award
{7y Other
Other — please state:

BE6. Has responsibility for any specific research activities or procedures been delegated to a subcontractor {other
than a co-sponsor listed in AB4-1) ? Flease give details of subconfraciors if appicable.

{¥es  GENo

ABT. Has this or a similar application been previously rejected by a Research Ethics Committee in the UK or another
country?

{1Yes  (#:No

Please provide a copy of the unfavowrable opinion letter(s). You should explain in your answer fo quesfion 46-2 how the
reasons for the unfavourable opinion have been sddressed in this applcafion

ABBE-1. Give details of the lead NHS R&D contact for this research:

Date: 28/11/2018 21 18106771037 37Rr37487
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Tile Forenamellnitials Surname

M= Eleanor Parker
Organisation Morthemn Linzolnshire and Goole MHS Foundation Trust
Address RED Department HYMS Building Flemyng Houss
Scunthorpe General Hospital
Cliff Gardens, Scuntho
Post Code
Work Email
Telephone
Fax
Mobils

Details can be obizined from fhe NHS RED Forum website: hitp-fwww roforum. nhs. uk

IRAS Version 5.3.2

AE3-1. How long do you expect the study to last in the UK?

Planned start date: 04/01/2017
Planned end date: 04/07/2017
Total duration:

Years: 0 Months: 6 Days: 1

AT1-1. Is this study?

@) Single cantre
" Mulkicentre

AT1-2. Where will the research take place? (Tick a5 appropriafe)

[+ England

[] Scotland

[] wales

|| Werthem Ireland

| | Other countries in Eurcpean Economic Area

Total UK sites in study 1

Dioes this tral involve countries outside the EU?
Yes Mo

give approximafe numbers if known:

[+ NHS organisations in England 1
[[] MH5 organisations in Wales

[[] NHS organisations in Scotland

| | HSC organisations in Morthern Ireland

[]&F practices in England

[]GF practices in Wales

[]GF practices in Scotland

Date: 28M1/2016 22

ATZ. Which organisations in the UK will host the research?Flease indicafe the fype of arganisation by ticking the box and

181067/ 1037 37RIATI267
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[[] &F practices in Northern Ireland

[[] Joint health and social care agencies (eg
community mental health teams)

[] Local autharities

[[] Fhase 1 frial units

[[] Prison establishments

[] Probation areas

| | Independent (private or voluntary sector)

organisations
[] Educational establishments

| | Independent research units
[] Crther (give defails)

Total UK sites in study: 1

AT3-1. Will potential participants be identified through any organisations other than the research sites listed above?

i ¥es G No

AT4. What arrangements are in place for monitoring and auditing the conduct of the research?

Routine monitoring in line with the Trust reguirements for Research Governance. Owersight from the University of York
SUPEISoT.

ATE-1. What arrangements will be made for insurance andior indemnity to meet the potential legal liability of the
sponsor(s) for harm to participants arising from the management of the research? Please tick boxfes) as applicable.

Nofe: Where 3 NHE organisafion has agreed fo act 25 sponsor or co-spansor, indemnity is provided through NHE schemes.
Indicate if this applies (there is no need fo provide documentary ewidence). For all ofher sponsors, please describe fhe
amangements and provide evidence.

[ WHS indemnity scheme will apply (NHS sponsors only)

pt Crther insurance or indemnity arrangements will apply (give details below)

The University of York will be the sponsor for this research study.

Flease enclose a copy of relevant dosumenis.

ATE-2. What arrangements will be made for insurance and or indemnity to meet the potential legal lability of the
sponsor(s) or employeris) for harm fo parficipants arising from the design of the research? Please fick boxjes) as
applicable.

Note: Where researchers with subsianfive NHS employment confracis have designed the research, indemnify is provided
through NHS schemes. indicate if this applies (thers is no need fo provide documentary evidence). For other profocol
aufhors (e.g. company employess, universily members), please describe the arangements and provide evidence.

[[]MHS indemnity scheme will apply (protocol authors with NHS contracts only)

Date: 281172018 3 181067/10237370r37 487
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[+ Other insurance or indemnity arrangements will apply (give details below)

The University of York will be the sponsor for this research study.

Flease enclose a copy of refevant documenis.

ATE-3. What arrangements will be made for insurance andl or indemnity to meet the potential legal lability of
investigatorsicollaborators arising from harm to participants in the conduct of the research?

Note: Where the parficipants are NHS patisnts, indemnily is provided through the NHS schemes or through professional
indemmnily. indicate if this apples fo the whole study (there is no need fo provide documenizry evidence). Where non-NHS
sites are fo be included in the research, including private praclices, please descnbe the arangements which will be made af
these sites and provide evidence.

e MHS indeminity scheme or professional indemnity will apply (participants recruited at NHS sites onily)
[] Research includes non-NHS sites {give defails of insurance/ indemnity arangements for these sites below)

Plzzse enclose 5 copy of relevant documents.

ATH. Could the research lead to the development of a new productprocess or the generation of intellectual property?

1Yes @ No yMet sure
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Please enter defails of the host organisations (Local Authority, NHS or other) in the UK that will be responsible for the
research sites. For NHE sifes, the hosf organisation is the Trusf or Health Board. Where the research site is 3 primary care
sife, e.g. GP pracfice, please insert the host organisation (FCT or Health Board) in the Instifution row and insert the research

site (e.g. GP practice) in the Depantment row.

Investigator o cearch site Investigator Mame
identifier
INZ @) NHS site
Forename Gill
"3 Non-NHS sit
Ly Non e Middle name
Family narme Bromby
Coumiry:  England Emal
Qualification
(MD_.)
Country
Organisation
nams
Address

Post Code
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. Declaration by Chief Investigator

1. The information in this form is accurate io the best of my knowledge and belief and | take full responsibilty for
it

Z. | undertake to abide by the ethical principles underlying the Declaration of Helsinki and good practice
guidelines on the proper conduct of research.

3. K the research is approved | undertake to adhere to the study protocol. the terms of the full application as
approved and any conditions set cut by review bodies in giving approval.

4. | undertake to notify review bodies of substantial amendments fo the profocol or the ferms of the approved
application, and to seek a fawourable opinion from the main REC before implementing the amendment.

5. | undertake to submit annual progress reports setting out the progress of the research, as required by review
bodies.

&, | am aware of my responsibility to be up to date and comply with the requirements of the law and relevant
guidelines relating to security and confidentiality of patient or other personal data, including the need to register
when necessary with the appropriate Data Protection Officer. | understand that | am not permitted to disclose
identifiable data to third parties unless the disclosure has the consent of the data subject or, in the case of
patient data in England and Wales, the disclosure is covered by the terms of an approval under Section 251 of
the MHS Act 2006.

7. | understand that research records/data may be subject to nspection by review bodies for audit purposes
required.

&. | uvnderstand that any personal data in this applicaftion will be held by review bodies and their operational
managers and that this will be managed according to the principles established in the Data Protection Act
1208

8. | understand that the information contained in this application. any supporting documentation and all
comespondence with review bodies or ther ocperational managers relating to the application:

o Will be held by the REC (where applicable) until at least 3 years afier the end of the study; and by NHS
RA&D offices (where the research requires MHS management permission) in accordance with the NHS
Code of Practice on Records Management.

= May be disclosed to the operational managers of review bodies, or the appointing authorty for the REC
{where apphcable), in order to check that the application has been processed comectly or to investigate
any complaint

= May be seen by auditors apponted to undertake accreditation of RECs (where applicable).

= Will be subject to the prowisions of the Freedom of Information Acts and may be disclosed in response

o requests made under the Acts except where statutory exempdions apply.
= May be sent by email to REC members.

10. | understand that information relating to this research, including the contact details on this application, may be
held on national research information systems. and that this will be managed according to the principles
established in the Data Protection Act 1BBE.

11. Where the research is reviewed by a REC within the UK Health Departments Ressarch Ethics Service, |
understand that the summary of this study will be published on the website of the National Research Ethics
Service (NRES), together with the contact point for enguiries named below. Publication will take place no earlier
than 3 months after issue of the ethics committee's final opinion or the withdrawal of the application.

Contact point for publicationMof applicable for RED Forms)
NREE would ke fo include a contact point with the published summary of the study for those wishing fo seek further
informafion. We wowld be grateful if youw would indicate one of the contact points below.

iy Chief Investigator

Date: 28/11/2016 26 1810671037 37ar3r4e7
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) Sponsor

{7 Study co-ordinator

_» Student

) Other — please give details
(" Mone

Access to application for training purposes (Nof appiicable for RED Forms)
Opfional — please fick a5 appropriate;

[ | would be content for members of other RECs to have access to the information in the application in confidence

for training purposes. All personal identifiers and references to sponsors, funders and research units would be
remowed.

Signature:

Print Mame: Professor P Doherty

Diate: (darmmeeyyy)
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D2 Declaration by the sponsor's representative

If there is more than one sponsor, this declaration showld be signed on behalf of the co—sponsors by a representafive
of the lead sponsor named at A64-1.

| confim that:

1. This research proposal has been discussed with the Chief Investigator and agreement in principle io
sponsor the research is in place.

2. Any necessary indemnity or insurance amangements, as described in question AT, will be in place before
this research starts. Insurance or indemnity policies will be renewed for the duration of the study where
Necassary.

3. Armangements will be in place before the study starts for the research team to access resources and support
to deliver the research as proposed.

4. Arrangements to allocate responsibilities for the management, monitoring and reporting of the reseanch will
be in place before the research starts.

5. The duties of sponsors set out in the Research Governance Framework for Health and Social Care will be
undertaken in relation to this research.

Please note: The declarations befow do nof form part of the application for approval above. They will nof be
considered by the Research Effics Commiliee.

. Where the research is reviewed by a REC within the UK Health Depariments Research Ethics Sendice, |
understand that the summary of this study will be published on the website of the National Research Ethics
Service (NRES), together with the contact point for enquiries named in this application. Publication will take
place no earier than 3 months after issue of the ethics committee's final opinion or the withdrawal of the
application.

T. Specifically, for submissions to the Research Ethics Committees (RECs) | declare that any and all clinical
trials approved by the HRA since 30th September 2013 (as defined on IRAS categories as clinical trials of
medicines, devices, combination of medicines and dewvices or other clinical trials) have been registered ona
publically accessible register in compliance with the HRA registration reguirements for the UK, or that any
defarral granted by the HRA sl applies.

Signature:

Print Mame: Mr K Atlon




160

IRAS Form Reference: 16/1o/2184 IRAS Version 5.3.2

D3. Declaration for student projects by academic supervison|s)

1. I hawe read and approved both the research proposal and this applicafion. | am satisfied that the scientific content
of the research is satisfactory for an educational qualification at this level.

2. | undertake to fulfil the responsibilities of the supenvisor for this study as set out in the Research Governance
Framewark for Health and Social Care.

3. | take responsibility for ensuring that this study is conducted in accondance with the ethical principles underying
the Dedaration of Helsinki and good practice guidelines on the proper conduct of research, in conjunction with
clinical supenisors as appropriate.

4. | take responsibility for ensuring that the applicant is up to date and complies with the requirements of the law and
relevant guidelines relating to security and confidentiality of patient and other personal data, in conjunction with
clinical supervisors as appropriate.

Academic supervisor 1
This section was signed electronically by Professor Patrick Doherty on 12122018 14:18.

Job Title/Post Chair in Cardiovascular Health
Oirganisation: University of York
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17: Abbreviations

ACPICR
AF
BACPR
BHF
CABG
CBE
CCBE
CHD
COPD
CR
CRIG
CVD
DCM
DT
DVD
EC

Fi

GCP
HADs
HF
HFpEF
HFrEF
HRQoL

HTN

Association of chartered physiotherapists in cardiac rehabilitation

Atrial Fibrillation

British Association of Cardiac Rehabilitation and Prevention

British Heart Failure

Coronary Artery Bypass Graft

Chair Based Exercise

Consensus chair based exercise
Coronary Heart Disease

Chronic Obstructive Pulmonary Disease
Cardiac Rehabilitation

Cardiac Rehabilitation Interest Group
Cardiovascular Disease

Dilated Cardio Myopathy

Dual Therapy

Digital Video Disc

Exercise Capacity

Fitness Instructor
Good Clinical Practice

Anxiety and Depression Score

Heart Failure

Heart Failure with Preserved Ejection Fraction

Heart Failure with Reduced Ejection Fraction

Health Related Quality of Life

Hypertension



IHD
ISWT
LvSD
MET
Mi
6MSWT
NACR
NHS
NICE
NICOR
NIHR
NYHA

Qol
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Ischemic Heart Disease
Incremental shuttle Walk Test
Left Ventricular Systolic Dysfunction
Metabolic Equivalent
Myocardial Infarction
6 Minute shuttle walk test
National Audit for Cardiac Rehabilitation
National Health Service
National Institute for Health and Clinical Excellence
National Institute Cardiology Outcomes Research
National Institute of Health Research
New York Heart Association

Quality of Life

REACH-HF Rehabilitation Enablement in Chronic Heart failure

WHO

World Health Organisation



